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Ném Dong trung ha thao - PTHT (Cordyceps militaris) 13 mt trong nhirng loai nim dwoc liéu quan trong
nhét do c6 chira nhleu hoat chét quy nhu cordycepine, adenosine, ergoterol va mannito. Trong bai viét
nay, cac tac gia tién hanh nghién ciru anh hlr(mg cua pH, nguon carbon, nitrogen va ché do lic téi sinh
khoi hé $0i, mit d§ va duong kinh thé lac cau (TLC) ciia nam PTHT. Két qua cho thay, trong moi trlro’ng
dich thé, pH tot nhét cho sinh trlro’ng ctia giong nam DTHT la 6. Duong sucrose va glucose 1a nguon
carbon t01 wu cho sy phat trién ciia nam PTHT. Ngudn dinh du’o'ng nltrogen tir nhong tam dwgc dinh
gia 12 tét nhit, tdc d9 lic 160 vong/phiit phit hgp cho sy phat trién ciia giong PTHT.

Tir khéa: dich thé, dong triing ha thao.
Chi 56 phén logi 4.1

The effects of culture conditions on
growth of Cordyceps militaris L. ex Fr.
in submerged liquid medium

Summary

Cordyceps Militaris, one of the most
important medicinal mushrooms, contains
many kinds of active components, such
as cordycepine, adenosine, ergoterol
and mannito. This study considers the
influences of pH, carbon and nitrogen
sources on the yield of mycelia, density
and diameter of Cordyceps Militaris.
The results demonstrate that in the liquid
medium, the optimal pH value for growth
of mycelia is 6. Glucose and sucrose are
optimum carbon sources for Coryceps
Militaris; the best nitrogen source comes
from Silkworm; and the most suitable
shaking speed for the growth of Cordyceps

Militaris is 160 rpm.
Keywords: Cordyceps militaris, liquid

culture.
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pat van de

Trén thé gidi, co khoang 200 loai Cordyceps da dugc
phat hién va nghién ctru, trong d6 xac dinh duoc 36 loai
c6 kha ning nhan nudi trong moi truong nhan tao dé thu
sinh khéi. Hai loai nhdn nuéi phd bién nhat hién nay 1a C.
militaris va C. sinensis, trong d6 chi c¢o6 loai C. militaris co
thé nudi trong nhan tao véi quy mo cong nghiép.

Nuoéi trong ndm DTHT str dung cong nghé nhan giéng
dang dich thé mang lai hi€u qua cao, rit ng:fm duoc thoi gian,
giam ty 1& nhidm va thich hop cho nudi tréng véi quy mé 16n.
Nhiéu nghién ctru trén thé gi6i vé thanh phan dinh dudng,
cac yéu td ngoai canh thich hop cho nhéan gidng ndm DPTHT
dang dich thé da duoc cong bd. Cac két qua cho thiy, qua
trinh sinh tong hop cac hop chét polysacharide ngoai bao ctia
ndm DTHT dién ra t6t nhat trén moi truong bd sung dudng
sucrose 0,95 g/1. Nitrogen hitu co dugc xac dinh 13 ngudn
dinh dudng phu hop hon so véi nitrogen vo co, trong d6 cao
nam men 1a dinh dudng ti uu nhat [1-3]. Ty 1& C/N tbi uu
cho phat trién hé s¢i va tong hop polysacharide ngoai bao
cia nAm DTHT 1a 2/1 khi str dung glucose 1am ngudn cung
cap carbon [2] hodc 42 g glucose/l véi 15,8 g peptone/1 [4].
Céc vitamin c6 vai tro ting toc do cua cac phan tng sinh hoa
khi dugc bd sung vao moéi truong dich thé nudi ndAm DTHT
[5]. Nhiét d6 25°C, pH = 6 va lac gidng véi tc d6 200 vong/
phut 1a thich hop dé nuéi ciy thu sinh khéi soi ndm DTHT
[6-8].

O nude ta, nAm DTHT van 1a mot dbi tuong nghién ctru
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mai. Cac nghién cru cua Pham Quang Thu (2009),
Hoang Tién Cong (2010) va Tran Van Ta (2011) [9-11]
budc dau da xac dinh dugc thanh phan méi trrong nhan
giong (PDA + 10% nhong tam), nhiét do khong khi
(25°C), pH = 5-6 1a thich hop déi v6i ching giéng nim
DTHT. Tuy nhién, cac nghién ctru nay mdi chi dung
lai & quy mo phong thi nghiém, chua c6 nhiéu cong
trinh dugc dau tw mot cach bai ban va cha yéu st dung
cong nghé nhan gidng truyén théng trén moi trudng aga
(dang ran). V6i muc tiéu phuc vu cong tic nghién ciru,
phat trién cong nghé nudi trong nam DTHT, dong thoi
khai thac duoc nhimg uu diém cia giong dang dich thé,
chung t61 da nghién ctru danh gia anh huong cua mét
s6 yéu t6 dén qua trinh nhan giéng nAm DTHT dich thé
nham xac dinh duoc diéu kién nhan giéng t6i wu nhat
cho chiing giéng nAm DPTHT m&i nhap ndi ¢ Viét Nam.
Vat liéu va phwong phap nghién cuu

Vit liéu nghién ciru

Gibéng ndm DTHT duoc nhap tir Trung Qudc dang
duoc luu gilt va bado quan ¢ 4°C trén moi truong PGA
cai tién (200 g/l khoai tay, 20 g/I glucose, 20 g/l agar +
0,1 g/l MgSO,.7H,0 + 0,1 g/l KH_PO,) tai Trung tam
Nghién ctru va phat trién nam - Vién Di truyén nong
nghiép.

Phuwong phdap nghién ciru

Nghién cieu anh hiong ciia pH méi treong dén sinh
triweeng hé soi nam DTHT trong méi truong dich thé:
moi truong YMK - Yeast Magnesium Potassium (20
g/l glucose, 5 g/l cao ndm men, 1 g/l MgSO,.7H.0, 2
g/l KH,PO,) [7] dugc st dung dé lam moi truong nhan
giong (thi nghiém 1). Panh gia sy sinh truong hé soi
giébng ndm DTHT tai cac ngudng pH moéi truong 13 4, 5,
6, 7 va 8. Céc héa chit NaOH 1M va HCI 1M dugc sir
dung dé diéu chinh pH méi truong.

Nghién ciru anh hieomg ciia nguon dinh dwéng carbon
dén sinh truong hé soi nam PTHT trong méi truong dich
thé: mdi truong nhan gidng dich thé nAm DTHT gom
ngudn carbon 20 g/l, cao ndm men 5 g/1, MgSO,.7H,0
1,0 g/l va KH PO, 2 g/l (thi nghi¢m 2). Cac nguon
dinh dudng carbon dugc st dung la fructose, sucrose,
lactose, maltose va glucose trong méi truong pH téi uu
cua thi nghiém 1.

Nghién ciu anh hwéng cia nguon dinh dudng
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nitrogen dén sinh truong hé soi nam PTHT trong moi
trirong dich thé: cac ngudn nitrogen duge khao sat gdm
cao nim men, peptone, tryptone, nhong tam, NaNO,,
NH,NO, v6i nong do 5 g/l (thi’ nghiém 3). Nguon
carbon, pH méi truong dua trén két qua cua thi nghiém
1va2.

Trong 3 thi nghi¢m trén, nhiét d6 nhan giéng duoc
thyc hién ¢ 25°C, toc do lic 150 vong/phut, thdi gian
nhén giéng 168 h.

Nghién cieu anh huong ciia toc do lde dén sinh trucng
hé soi nam PTHT trong méi trrong dich thé: gibng nAm
DPTHT trong méi truong dich thé duoc lac véi cac tde do
khéac nhau (100, 130, 160, 190, 220 va 250 vong/phiit) dé
khao sat sy anh huong ciia toc do lac t6i sy sinh truong
hé sgi nAm DTHT. Cac yéu to phi thi nghiém dugc ké
thira tir két qua ciia cac thi nghiém trudc.

Chi tiéu theo déi: TLC, trong qua trinh nudi gidng
nim trong moi trudng dich thé, ban dau hinh thanh cac
manh soi ndm nho li ti, sau d6 soi ndm 1on 1én, lién
két lai voi nhau tao thanh vién hinh cau c6 kich thuée
khac nhau, cac thé hinh cau nay dugc goi 1a TLC (hay
pellets).

Mat dd TLC: 1a sb lwgng TLC c6 trong 10 ml dich
giéng. Str dung kinh hién vi Optika c6 két ndi voi may
tinh dé dém s6 lugng TLC (don vi tinh 1a TLC/10 ml
dich gidng).

Kich thude TLC: sir dung kinh hién vi Optika dé do
duodng kinh thé lac cau (don vi tinh 1a mm).

Sinh khéi soi: danh gia sinh khdi dwoc thuc hién
theo phuong phap cta Park va cs (2001) [1]. Mau dugc
ly tim ¢ toc do 12.000 vong/phut trong 15 phut, loc
bang mang milipore 0,45 pum. Mau dugc rira 4 1an voi
ethanol bio hoa, bao quan qua dém ¢ 4°C. Khdi luong
soi kho duge xac dinh sau khi loc soi, rita v6i nude ct
va sdy ¢ 70°C qua dém dén khdi lwong khong doi.

Phirong phdp xir 1y 56 liéu: s6 lidu dugc thu thap,
phan tich bang phan mém Microsoft Excel 2010 va
phan mém thdng ké IRRISTAT 5.0.

Két qua nghién ciu

Nghién citu dnh hwong ciia pH méi truong dén
sinh trwong hé sgi nam DPTHT trong méi truwong dich
thé
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Nghién ctru sy sinh truong hé sgi ndm DTHT trong
moi truong dich thé & 5 gia tri pH khac nhau. Két qua
cho théy, tai gia tri pH = 6, hé soi ndm DTHT sinh
trudng khoe nhét, cho sinh khéi sgi ndm va mat do
TLC cao nhat, lan luot 1a 10,56 g/l va 54,70 TLC/10
ml dich gidng. Trong méi truong co tinh acid hay bazo,
kha ning sinh truong ciia hé sgi ndm DTHT giam, sinh
khéi soi déu thap hon. Cu thé, tai gia tri pH =4, 5, 7 va
8 sinh khdi soi twong tmg 1an luot 13 4,13; 4,86; 7,93 va
4,93 g/l (bang 1).

Bdng 1: anh huréng ciia pH méi treong dén sinh truong hé soi nam PTHT
trong moi truong dich thé

s [ WTLE | ek | i
4 20,40 1,0 4,13
5 37,70 1,8 4,86
6 54,70 2,0 10,56
7 40,03 1,9 7,93
8 25,10 1,0 4,93
LSD,,; 1,54 0,1 057
CV% 23 3,7 4,6

Hinh 1: anh hieéng ciia pH méi truong dén hinh thai va mét dé TLC
ndm DTHT trong méi truong dich thé

a) pH=4 b)pH =135 ¢opH=6 dpH=7 e)pH =38
Nghién ciru dnh huéng ciia nguon dinh dwing
carbon tdi sinh trwong hé sgi ndm DTHT trong moi

truong dich thé

St dung 5 loai dwong lam nguén cung cdp dinh
dudng carbon chinh cho ndm DTHT trong méi
truong dich thé (fructose, succrose, maltose, lactose va
glucose). Két qua nghién ctru cho thiy, duong sucrose
cho két qua 1én men cao nhét, dat 10,82 g/l sinh khéi soi
(mat do 1a 62,4 TLC/10 ml), tiép dén 1a dudng glucose,
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dat 10,81 g/l sinh khéi soi (mat do 1a 65,8 TLC/10 ml)
va thap nhét 1a duong lactose, c6 sinh khéi s¢i dat 8,54
g/l (mat d6 1a 31,0 TLC/10 ml) (bang 2).

Bang 2: anh hiéng ciia nguén carbon tdi sinh truong hé soi nam PTHT
trong moi triueong dich thé

Nguén carbon Mit do TLC DPuong kinh Sinh khéi si
(20 g/l (TLC/10 ml) TLC (mm) (g
Fructose 58,4 1,9 10,19
Sucrose 62,4 2,0 10,82
Maltose 50,0 2,0 9,98
Lactose 31,0 22 8,54
Glucose 65,8 1,9 10,81
LSD, 2,78 0,84 0,6
Cr% 2,8 2,2 32

Anh hwéng ciia dinh dwéng nitrogen téi sinh
truong hé sgi nam DPTHT trong méi truong dich thé

Vé6i 6 ngudn dinh dudng carbon khao sat, két qua
nghién cttu cho thiy, dinh dudng dich chiét nhong tim
cho hiéu qua sinh truéng hé soi ndm cao nhét véi sinh
khdi soi ndm dat 12,36 g/, sb lwong TLC/10 ml dich
giéng 13 69,1. O cac ngudn dinh dudng khac: cao ndm
men, peptone, tryptone, NaNO,, NH NO,, sinh khéi soi
ndm thu duogc 1an luot 1a: 10,85; 10,81; 10,69; 5,14 va
5,20 g/l. Tuwong g véi mat do TLC/10 ml dung dich
giéng 1an luot 13 65,7; 63,7; 62,9; 39,4 va 39,9 (bang 3,
hinh 2).

Bang 3: anh hwong dinh dudng nitrogen 161 sinh truong hé soi nam PTHT
trong moi trueong dich thé

Ngudn nitrogen Mit d§ TLC Puong kinh Sinh khi sgi
Ggh (TLC/10 ml) TLC (mm) (gh)
Cao nim men 65,7 2,1 10,85
Peptone 63,7 2,0 10,81
Tryptone 62,9 2,2 10,69
Nhong tim 69,1 2,0 12,36
NaNO, 39,4 1,0 5,14
NH,NO, 39,9 1,8 5,20
LSD, s 2,15 0,12 0,66

Cr% 21 38 4,1
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Hinh 2: dnh hieong ciia ngudn dinh dudng nitrogen dén hinh thai, mat dg
TLC nam BTHT trong moi truong dich thé

a) Cao nti'm,men .
d) Dich chiét nhong tam

b) Peptone
e) NaNO,

¢) Tryptone
g) NHNO,

Anh hwéng ciia téc dp lic t6i sw sinh truéng hé soi
nim DTHT trong moi trwong dich thé

Tién hanh lic gidng v&i 6 ché d6 lic khac nhau,
dua trén két qua mo ta hinh thai cia hé soi ndm veé sb
luong, duong kinh, hinh dang TLC ciing nhu sinh khéi
soi nAm dé xac dinh toc do lac phu hgp cho viéc sinh
truong hé soi nAm DTHT trong méi trudng nhan gidng
dich thé.

Két qua bang 4 cho thay, toc d6 lic c6 anh hudng
1o rét dén mat d6 TLC va sinh khéi soi nam. Mat
d6 TLC tang dan khi tc d6 lic tang dan (hinh 3).
O tbc do lac 100 vong/phut thi mat do TLC 1a 43,4
TLC/10 ml, khi ting tdc do lic 1én 220 vong/phut
thi mat do TLC ting 1én 80,6 TLC/10 ml dich giéng.
Va néu tiép tuc ting toc do lic 1én 250 vong/phut thi
mat d6 TLC thay d6i khong c6 su sai khic. Puong
kinh TLC cling co su bién dong lon, & tde do lac 100
vong/phut duong kinh TLC 1a 16n nhét (3,06 mm),
gia tri nay giam dan va dat thdp nhét tai toc do lic
250 vong/phut (0,67 mm). Vé sinh khéi soi, hé soi
ndm lén men va dat sinh khdi cao nhét tai tbc do lac
160 vong/phut. O cac téc do khac, sinh khdi soi déu
c6 gia tri thip hon.
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Bang 4. anh hwéng ciia cwong dg ldc toi sinh truong, phat trién hé spi nam
DTHT trong moéi truong dich thé

Vongphit | Matdd TLC Puong kinh | Sinh khéi soi

(TLC/10 ml) TLC (mm) (e

100 434 3,06 8,61
130 53,0 2,38 10,80
160 65,8 1,94 12,42
190 75,1 1,12 10,25
220 80,6 0.83 9,12
250 80,1 0,67 8,99
LSD, . 2,52 015 0,70
lei%% 21 48 38

Hinh 3: dnh hieong ciia toc dg ldc dén sinh truong hé soi ndm DTHT
trong moi truong dich thé

a) 100 vong/phit
d) 190 vong/phut

b) 130 vong/phit
e) 220 vong/phiit

¢) 160 vong/phiit
g) 250 vong/phiit

Thao luan

Sy sinh truong hé soi nAm DTHT trong méi truong
dich thé duoc md ta bing kha niang hinh thanh cac
TLC, kich thude cua cac TLC va sinh khdi sgi ndm
thu dugc. Trong d6, sinh khdi soi 14 tiéu chi quan trong
nhat dé danh gia kha ning sinh truéng cta hé soi ndm
trong moi truong dich thé. Sinh khdi soi 1a tidu chuin
dé lya chon giéng nam dich thé c6 chét Iwong tot, dam
bao sirc sinh trudng va phat trién ciia nAm DTHT trén
co chat nudi trong.

Sy sinh truéng va phat trién cia nAm DTHT trong
moi truong nhan gidng dich thé chiu anh huéng cua tét
ca cac yéu to nhu thanh phan dinh dudng, pH ctia méi
trudng va toc do lic trong qué trinh nubi gidng.

Do pH mdi trudng nhan gidng co anh hudng dén
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chirc nang ciia mang té bao hinh thai va cdu tric té
bao, d6 hoa tan cua cac mudi, cac ion, su hip thu cac
chat dinh dudng va qué trinh sinh tong hop cac chat
khac nhau. Cac té bao chi c6 thé phat trién trong mot
pham vi pH nhat dinh va sy hinh thanh chuyén héa céc
chat ciing chju anh huong cua gla tri pH [12]. Kim va
cs (2003) [13] d4 béo céo rang, nong do cac hop chét
polysaccharide ngoai bao va sinh khdi soi nim dat gia
tri cao nhét tai pH = 6 va s& giam dan khi giam pH
xudng 3.0 hay tang dan pH 1én 9,0.

Nhu cau dinh dudng cho sinh tong hop céc chat
tao sinh khdi soi phu thudc vao mdi loai ndm va diéu
kién nudi cdy. Ngudn dinh dudng carbon khéc nhau c6
anh huong tryuc tiép dén kha ning phan giai va hap thu
dinh dudng cua té bao. Glucose va sucrose 1a 2 ngudn
carbon mang lai hi¢u qua sinh tong hop cac hop chat
polysaccharide va tao sinh khéi soi cao nhat dbi voi
nam DTHT. Ngudn carbon hiru co (cam ngd) ciing
duoc cac tac gia nghién ctru va so sanh. Két qua cho
thay, chi can sir dung 10 g/l cam ngd sinh khdi soi nAm
va qua trinh tong hop céc chat dat gié tri 1on nhat va cao
hon so véi ngudn dinh dudng sucrose [1].

Nguén dinh duorng nitrogen dugc su’ dung cho sy
tang truong hé soi nam la amoniac, mubi amoni, axit
amin va nitrogen hitu co phtc tap [14]. Nitrogen hitu
co dugce sir dung rong ri nhat cho hau hét cac loai nAm
va cho hiéu qua sinh truéng cta hé soi ndm trong méi
truong dich thé cao hon ngudn vo co. Shil va cs (2007),
Vladimir (2012) [3, 15] khing dinh nitrogen hiru co phu
hop cho sinh truong hé sgi, tong hgp va chuyén hoa cac
chat dbi véi gidng ndam DPTHT CCRC 32219. Masuda
(2006) [2] ciing chimg minh peptone va cao nim men
1a 2 ngudn dinh dudng thich hop cho nam DTHT téng
hop cordycepine.

Ngoai dinh dudng, diéu kién nudi cdy ciing 1a mot
yéu t6 anh huong dén su sinh truong cua hé soi ndm
DTHT trong moi tru(‘mg dich thé. Nhiéu nghién 01'1’u
cho thay, téc do lic 1a co so duy nhét de cung cip
oxy hoa tan cho qua trinh sng ctia s¢i ndm trong rn01
treong dich 1ong, anh huéng dén kha ning cudn xodn
ctia hé soi ndm va anh huong truc tiép dén hinh thai
kich thuéc TLC cling nhu sinh khdi soi ndm thu dugc

[7].

Trong nghién ctru nay, gia tri pH t6i vu cho nhan
giong ndm DTHT 14 6. O cac gid tripH =3, 4, 5, 7 va
8, hé soi nam van c6 kha ning sinh trudong va tao sinh
khoi, tuy nhién sy tang trudng nay khong dam bao mat
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do soi trén 1 don vi thé tich gidng.

Nguén dinh dudng carbon phi hop cho su sinh
truong hé soi nAm DTHT trong méi truong dich thé 1a
glucose va sucrose. Hai loai duong nay cho hiéu qua
nhan gidng khong khac nhau & murc y nghia 0,05. Tuy
nhién, xem xét vé& mit hiéu qua kinh t trong nghién
ctru, ching t6i Iyra chon ngudn dudng sucrose 14 nguon
dinh dudng chinh cho nhan giéng nim DTHT dang
dich thé. Két qua nay phu hop véi cong bd ciia Kim va
¢s (2003) [13].

Dinh dudng nitrogen hitu co tir dich chiét nhong
tam duoc xac dinh 1a phuong 4n téi wu nhat mang lai
sinh khdi soi ndm 16n nhit va cho théy su khac biét o
rét v6i cac ngudn dinh dudng khac. Tdc do lic gidng
160 vong/phut cho két qua vé mat 46 TLC va sinh khéi
soi t6i wu. O 100 vong/phut, tde do lac thép tao nén su
suy giam oxy trong 16i cua cac TLC, gy ra sy ty phan
(autosylic) nhanh hon hinh thanh nén cac soi nim va
dam soi do hé soi nim tu lai. Hon nita, ¢ toc do lic
nay su phan cit hé soi ndm do luc co hoc va do lién két
gilta cac soi ndm ciing giam nén duong kinh cua cac
TLC duoc hinh thanh do su cudn xodn ciia hé soi ndm
trong moi trudng dich giam di. Khi téc d6 lic cao (220
vong/phut 250 Vong/phut) tac dong luc co hoc 16n gay
dut, gay, ton thuong soi nam, sinh trudng soi nAm giam,
sinh khéi soi giam [1].

Két luan

- pH tthh hop cho qua trinh sinh truéng va phat
trién ctia gidng nAm DTHT dang dich thé 14 6,0.

- Sucrose 1a nguon cung cip dinh dudng carbon
t6t nh:?i‘; va thich hop nhat cho nhan giéng ndim DTHT
dich thé.

- Ngudn cung cap nitrogen thich hgp cho su phat
trién cua hé sgi nAm DTHT 1a nhong tam.

- Tbc d lac phu hop dé nudi cdy ndm DTHT trong
moi truong dich thé 1a 160 vong/phit.
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