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Toém tat - Cordyceps sinensis (Péng trung ha thdo) dang dwoc
gi&i khoa hoc quan tam bai ching c6 chira nhidu hop chét sinh
hoc nhw cordycepin, nucleoside, ergosterol, polysaccharide, ...
Tai Viét Nam, C. sinensis duoc nudi cay nhan tao trén moi treong
Idng tinh, st dung hé soi dé san xuét va nghién ctu, con dich
moi trwdng sau nudi cdy co chra lwong exopolysaccharide
(EPS) c6 hoat tinh khang oxy héa cao. Trong nghién ctru nay,
chung t6i khao sat kha nang tao EPS cua C. sinensis trong moi
trwdng bd sung peptone, cao ndm men hodc nhong so vé&i moi
trwdng co ban (d6i chirng). Sau dd, chung téi danh gia kha nang
khang oxy héa cia EPS thu tir dich nusi ciy bang phwong phap
bat goc tw do ABTS. Két qua cho thay, C. sinensis c6 kha nang
thich nghi va phat trién t6t dwoc trén cac maéi trwdng nay va kich
thich tang tdng hop EPS. Trong do, méi trwdng c6 chira peptone
va cao nam men thu sinh khéi va EPS cao nhat 1a 19,3 g/lva 2,5
g/l. Hoat tinh bat géc tw do ABTS cla EPS ciing téng 1én dang
ké & 40 ngay.

T khéa - Cordyceps sinensis; exopolysaccharide; nudi cdy ldng
tinh; hoat tinh khang oxy hod; ABTS (2,2'- azino - bis (3 —
ethylbenzothiazoline - 6 - sulphonic acid))

1. Giéi thiéu

Cordyceps sinensis c6 tén goi thong thuong la Pong
trung ha thao, 1a mot loai nim song ky sinh trén au tring
cua cdc loai sdu budm thudc bo Lepidoptera, chi Hepialus
va Thltarodes Sau khi xdm nhiém vao vat chu, ching sé
phat trlen bén trong vat chu dudi dang soi nam, qua mua
d6ng, nam giét chét vat chi va hinh thanh qua thé moc
1én khoi mat dat [2]. C. sinensis 1a mot loai dugc liéu quy
hiém dugc su dung lam thudc chira bénh va thube bd cach
day hang trim nam trong y hoc cd truyén Trung Hoa. Cac
nghién ctru hién dai da chung minh nhiing tac dung duoc
hoc ciia ndm nhu hoat tinh kich thich hé¢ mién dich, giam
cholesterol, khang khdi u, khang oxy hoa va giam duong
huyet Trong nhitng ndm gan day, C. sinensis c6 nguy
co bi tuyét ching do tinh trang khai thac qua mirc, ciling
nhu do anh huéng cua bién doi khi hau toan cau [3]. Do
véy, giai phap kha thi va bén virng dé duy tri nguon nidm
duogc liéu quy nay la cong nghé 1én men s¢i nam C.
sinensis. Cac nghién ciru da chiing minh tac dung dugc ly
ctia C. sinensis nudi cdy nhén tao tuong ty nhu C. sinensis
ngoai ty nhién.

Hién nay, viéc nghién ctru thanh phin méi truong nudi
cdy nim an hay ndm dugc lidu dang dugc quan tim, boi

Abstract - Currently, Cordyceps sinensis (Dong trung ha thao)
receives much interest from scientific community because of
many bioactive compounds such as: cordycepin, nucleoside,
ergosterol, polysaccharide... C. sinensis was successfully
artificially cultured in liquid medium in Vietnam. However, after
incubation, only mycelial biomass, rather than culture fluid, was
produced and studied. Many studies indicate that the culture fluid
of C. sinensis contains bioactive EPS. In this study, we
investigate the EPS of C. sinensis in the liquid of static culture by
supplementing with peptone, yeast or silkworms compared to the
control culture. Then, we assess the antioxidant activity of EPS
from the culture fluid by ABTS free radical method. Results
indicate that C. sinensis has the ability to adapt to and develop
well in these media as well as stimulate the EPS production.
Particularly, the medium within peptone and yeast gives the
highest biomass and EPS of 19.3 g/l and 2.5 g/l. ABTS activity of
EPS from it also increases significantly in 40 cultured days.

Key words - Cordyceps sinensis; exopolysaccharide; surface
liquid cultures; antioxidant activity; ABTS (2,2'- azino - bis (3 -
ethylbenzothiazoline - 6 - sulphonic acid))

chung c6 tac dung kich thich sy phét trién ctia sgi ndm va
san xuét exopolysaccharid trong qué trinh 1én men. Tuy
nhién, trén thé giGi ciing nhu & Viét Nam chua co cong bd
khoa hoc ndo vé viéc nghién ciru so sanh giita moi trudong
nudi cdy 1ong tinh c6 bd sung nhong taim va mdi trudng co
peptone, cao ndm men. Do vdy, trong nghién clru sau nay
chdng toi khao sat anh huong cua thanh phan moi truong
trong nudi cdy soi nim den su phat trién va téng hop
exopolysaccharide ciia ndm Cordyceps sinensis, va kha
ning khang oxy hoa cua chung trong didu kién nudi ciy
long tinh.

2. Vit liéu va phwong phap
2.1. Vit li¢u

Gidng C. sinensis dugc cung cap boi Cong ty Cb phan
Nguyén Long (Lac Duong, Lam Pong). Gidng duoc giir
trong ong thach nghiéng chira méi truong PGA 6 nhiét do
4°C.
2.2. Phuwong phap
2.2.1. Khao sat sy anh huong cua thanh phan méi truong
lén sw phat trién va sinh tong hop EPS cua C. sinensis

Chuén bi 10 lit mdi loai méi trudng c6 thanh phan:
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- MT1: Khoai tdy 200 g/I, saccharose 50 g/I,
K>HP040,5 g/l, KH2PO, 0,5 g/l, MgSO.: 0,2 g/l;

- MT2: Khoai tdy 200 g/I, saccharose 50 g/I,
KzHPO4 0,5 g/l, KH2PO4 0,5 g/l, MgSO4 0,2 g/,
peptone 6 g/l, yeast extract 4 g/l;

- MT3: Khoai tdy 200 g/l, saccharose 50 g/I,
K2HPO40,5 g/l, KH2PO4 0,5 g/l, MgSO4 0,2 g/l
nhong 10 g/1.

Sau d6, hap khir tring & 121°C trong 30 phat. B sung
2 erlen gidng (da dugc nhan gidng 10 ngay tir dng thach
nghiéng) vao méi treong va rot 200 ml moi trudng vao
mdi hop nhya (dung tich 500 ml) va nudi cdy ¢ nhiét do
20 — 25°C. Theo ddi sy phat trién ctia ting thi nghiém qua
viéc ghi nhan hinh thai sinh khéi, nhan xét toc do ting
truong, thoi gian thu sinh khdi va EPS sau 10, 20, 30, 40
ngay.

2.2.2. Thu nhdn sinh khoi

Sinh khéi dugc siy kho & 60°C dén khdi lugng khong
d6i. Sau do6, xac dinh trong lwong khé (g/1) ctia sinh khdi
nim.

2.2.3. Thu nhdn exopolysaccharid (EPS)

Dich nuéi ciy dugc thu nhan ¢ quay chan khong giam
thé tich. Sau do, EPS duoc thu nhan béng cach thu taa véi
ethanol 96° (ty 1€ 1:4 v/v) trong 24h & 4°C. Ly tam thu tia
va dong khdo maiu, bio quan & 4°C. Dinh lugng
polysaccharid trong EPS bang phuwong phép phenol — acid
sulfuric va dinh luong protein trong EPS bang phuong
phéap Bradford.

2.2.4. Khdo sat hoat tinh bdt goc tw do ABTS (2,2'- azino -
bis (3 — ethylbenzothiazoline — 6 - sulphonic acid)) ciia EPS

Khao sat kha ning bét gbc ty do ABTS cta EPS duoc
thue hién theo quy trinh ctia Roberto va cong sy (1999) [6]
v6i mot s6 thay doi phu hop, gdm 3 giai doan. Giai doan 1,
tao géc tw do ABTS'*: hoa dung dich ABTS 7 mM véi
dung dich K»S,0s 2,45 mM theo ti 1¢ thé tich 1:1, 0 trong
t6i 12 — 16 gio ¢ nhiét do phong. Giai doan 2, pha lodng
dung dich ABTS™: pha loang trong dém PBS pH 7,4 cho
dén khi dung dich sau pha lodng (dung dich A) c6 OD 734
nm = 0,70 £ 0,02. Giai doan 3, tao hdn hop phan mg: cho
3.000 pl dung dich A vao 100 pl dung dich mau can phén
tich, o tbi trong 30 phut, do mat 6 quang & bude song 734
nm. Di chimg dwong 13 vitamin C.

Kha ning bat goc twr do ABTSs* clia mau phan tich
dugc tinh theo cong thirc:

A, -A

S% =—"—2x100

0
Ao: Gia tri OD730nm clia mau trang (dung dich (A)
khoéng chira mau phén tich);
A Gia tri OD73onm cua mau phan tich (dung dich
(A) chtra mau phan tich).

3. Két qua va bién luan
3.1. Sw dnh hwing ciia thanh phin méi trwong dén sw

phat trién ciia sinh khéi ndm C. sinensis trong méi
truong long tinh

Nghiém thirc ndy nhim khao sat anh huong peptone va
cao nam men, nhong dén sy phat trién sinh khdi ctia ndm
C. sinensis theo cac mdc thoi gian 10 ngay, 20 ngay, 30
ngay va 40 ngay.

_,025
=
= ,020 .
N s g
= 015
< ] * ] =
< ,010 ‘.-
< rh = = ] ::-i ;t: 1‘: M f ] '
< ,005 H OB O OB M MMM
= 000 OO B MMM
1
SV S S S S S S > > > >
> 5 o DD D> > >
C C CcCc CcCcCc CccCc coccc
O O O O OO0 00O o o
A AN M ANMOET AN M
MT1 MT?2 MT3

Hinh 1. Anh huéng ciia thanh phin méi trirong
dén sy phat trién cua sinh khoi nam C. sinensis
trong moi truong long tinh

Nhin chung, ca 3 méi truong déu tao sinh khdi theo
thoi gian phu hop véi su sinh trudong ciia ndm. MT1 1a
moi truong d6i ching, méi truong dinh dudng nghéo
nan khong phu hop dé san xut sinh khéi. Thoi diém thu
sinh khdi cao nhét ciia méi trudng nay la 20 ngay (6,83
g/L). Moi truong 1, nim sém budc vao giai doan suy
vong khi tir 20 ngay tr¢ di, sinh khéi ndm da giam (6,83
xuobng 6,36 g/L), diéu nay 1a do méi truong khong co bo
sung ngudn Nito, ma chi hép thu dinh dudng tir ngudn
Carbon.

MT?2 bb sung thém peptone va cao nim men so vai
MTI, day 1a méi trudong giau dinh dudng phu hop dé
nudi cay thu sinh khéi. Thoi diém thu tot nhat 1 30 ngay
(20,32 g/L, gip khoang 3 lan MT1 1a 6,36 g/L). MT2,
sinh khdi ndm ting dan dén 30 ngay sau d6 giam dan
(20,32 xubng 19,33 g/L), thoi gian bude vao giai doan
suy vong kéo dai mot phan 1a do méi trudng nay c6 bd
sung thém peptone va cao ndm, ngudn dinh dudng cho
nam dé& phat trién, dy ciing 1a méi truong phi hop véi
nghién ctru cia Dong Yao va cong sy (2005), moi truong
c6 chira peptone (5,58 g/L) va cao nim men 1a (2,97 g/L)
sau 15 ngay nudi, voi viéc nudi cdy lac 150 vong/phit
(3]

MT3 bé sung dich chlet nhong tam day cling la moi
truong dinh dudng cho nam phat trién t5t. Tuy nhién, day
chwa phai 1a méi truong t6i wu nhat cho viéc thu sinh khoi.
Thoi diém thu t6t nhat trong khao sat 1a 40 ngay (11,84 g/L
gap khoang 2 lan MT1 14 6,03 g/L).

Qua két qua nay cho thdy MT2 1a méi truong dinh
dudng phi hop cho viéc nudi cdy va thoi diém thu sinh
khéi ndm C. sinensis tot nhat 1a 30 ngay.

3.2. Khdo sdt anh hwéng ciia thanh phan méi trwong dén
sw sinh tong hop EPS ciia C. sinensis

EPS la mot polysaccharide ngoai bao duoc nim tong
hop va t1et ra ngoai moi truong nudi cdy, no 1a mét hop
chét thtr cap, va thudong dugc tiét nhidu trong pha 6 on dinh.
Két qua trong lugng tia EPS thu duoc biéu dién trén Hinh
2 nhu sau:
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Hinh 2. Anh hwong cia thanh phan méi trwong dén
sw sinh tong hop EPS cua C. sinensis

O MT1, qua két qua thu nhan sinh khdi & trén cho thdy
thoi gian sinh trudng ciia nAm ngin, sém vao pha on dinh
tir 20 dén 30 ngay, nén nim tong hop mot lugng EPS ¢ thoi
diém 30 ngay cao hon cac thoi gian khéc (1,65 g/l).

MT2 14 mdi truong ¢ peptone va cao ndm men, giau

dinh dudng. Theo bang biéu do Hinh 2 cho thiy, hém
lugng tia thu duge ting dan dén 40 ngay (1,1 g/l -
g/1). Vi vay, thoi diém thu EPS tét nhat cho MT2 1a 40
ngay. O 40 ngay ciia MT2 luong EPS la nhiéu nhat (2,50
g/l) nhu da trinh bay o phan két qua sinh khéi, sinh khoi
30 dén 40 ngay giam, nam ¢ cuoi pha 6 on dinh, dau pha
suy vong, trong diéu kién khong thuan loi, nim sé tiét ra
EPS nhu mot "hang rao chin" bao vé cho minh. Két qua
nay phu hop véi nghién ctru cia Hd Thi Phwong Tham
(2015) vé6i hiéu suat thu EPS 1a 2,75 g/l [4] va nghién
ctru cua Lo va cong sy (2013) véi hiéu suét thu EPS tir
0,43 - 3,21 g/l [8].

MT3 1a méi truong ¢ dich chiét nhong, moi truong
dinh dudng nay ciing tao ra lugng EPS déng ké nhung
khong cao bang MT2. Tir 10 - 30 ngay, EPS ting manh
(0,53 — 1,79 g/l). Dén 40 ngdy, lugng sinh khoi giam
xudng, vi vay thoi diém thu EPS tét nhit & MT3 1a 30 ngay.

Qua két qua khao sat 3.1 va 3.2 chung t6i nhén thiy
thanh phan mdi truong anh huong dén sy phat trién sinh
khdi va téng hop EPS ciia nim C. sinensis. Dya trén moi
tuong quan giita sinh khéi va EPS, ching t6i nhan thy
MT2 (mdi trudng bd sung peptone va cao ndm men) phu
hop thu ca sinh khéi va EPS ¢ thoi diém 40 ngay nudi cdy,
mic du sinh khbi 40 ngay (19,33 g/l) it hon 30 ngay
(20,32), nhung bu lai ta thu dugc lugng EPS 40 ngay dang
ké (2,4 g/l) so véi 30 ngay (1,84 g/l).

3.3. Ham lugng polysaccharide va protein trong tiia EPS
thu tir cdc moi truong

Sau khi khao sat anh huong ciia méi trudong va thoi gian
nudi cdy dé thu nhan sinh khdi va EPS, chung t6i tién hanh
xac dinh ham luong polysaccharide c6 trong tua EPS thu
tir cac moi trudong khao sat. Két qua dwoc trinh bay & cac
biéu do sau:

Véi phuong trinh dudng chuan: y = 0,0108 x (R? =
0,9948) lam chuén dé x4c dinh ham luong polysaccharide
trong mau khao sat.
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Hinh 3. Biéu dé két qua dinh hrong polysaccharide
cua EPS thu tir cac moi truong

Nhin chung ca 3 MT déu c6 ham lugng polysaccharide
cao, phu hop véi quy trinh tach chiét polysaccharide ma
nhom da st dung. Trong d6 ham luong polysaccharide
trong MT1 14 thip nhat, chi khoang 46%; & MT2 va MT3
(50-60%), ham lugng polysaccharide cao hon déng ké, phu
hop voi két qua 3.2, lugng tda EPS thu dugc cao hon so
v6i MT1. Va lugng polysaccharide cao nhét 1a MT2 (76%),
o thoi gian 40 ngay.
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3.3.1. Dinh luong protein

Bén canh viéc xac dinh ham lugng polysaccharide,
chdng t6i xac dinh lugng protein cé trong tiia EPS thu dugc
tr cac moi trudng khao sat.

V6i phuong trinh duong chuin: y = 0,0012x (R? =
0,9953) lam chuan dé xac dinh ham lugng protein trong
méu EPS.
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Hinh 4. Biéu d6 két qua dinh lwong protein ciia EPS thu ti cdc
moi truong khao sat

Nhin chung, ham luong protein trong tia EPS thu tu
cac moi truong rit thap, chi vao khoang 0,1 - 3%.

O MT?2, trong khi ham lugng polysaccharide cao nhat,
thi ham lugng protein lai cao hon so véi méi truong ddi
chirmg, vi MT2 1a méi trudng cé peptone va cao ndm men,
ham lugng protein cao nén & thoi diém 10 ngay, nim chua
st dung nhiéu con ton dong lai lugng protein cao hon so
voi MT1.

O MT3, c6 sy chénh léch nhiéu giira cac thoi diém thu.
Nhiéu nhat 1a & 10 ngay, sau d6 thi giam manh (0,695 -
0,111%), & 20 ngay lugng protein ciing thap hon ddi chimg
(0,04%), nhung khong chénh 1éch nhiéu.
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3.4. Hoat tinh bit géc tw do ABTS+ ciia EPS

Hoat tinh bét géc tw do ABTS+ 1a mot trong cac khao
sat hoat tinh khang oxy hoa hiéu qua va don gian. Tiém
nang khang oxy hoa clia mau dugc danh gia thong qua gia
tri IC50. IC50 1a gia tri thé hién ndng do cua mau chira chét
khang oxy hoa ma tai ndng d6 d6 lam giam 50% nong do
gbc tu do ban dau. Gia tri ICso cang thip, hiéu qua bét gbc
tu do cang cao.

Két qua khao sat kha nang bat goc ty do ABTS+. dua
trén gia tri [C50 duoc thé hién qua cac biéu dd sau.
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Hinh 5. Kha ndng bdt goc tw do ABTS+ ciia EPS tir dich nudi
cdy ndm C. sinensis

Trong d6 ki hiéu:

- MTL1, MT1.2, MT1.3 va MT1.4: MT1 sau thoi
gian 10, 20, 30 va 40 ngay nudi cay.

- MT21, MT2.2, MT2.3 va MT2.4: MT2 sau thoi
gian 10, 20, 30 va 40 ngay nuoi cay.

- MT3.1, MT3.2, MT3.3 va MT3.4: MT3 sau thoi
gian 10, 20, 30 va 40 ngay nuoi cay.

Tt ca cac cao chiét trong khoang ndng do khao sat (0
— 6000 pg/ml) déu cho thay c6 kha nang bat goc ABTS+
v6i ti 1€ khac nhau, duoc the hién ¢ Hinh 5. Nong do mau
cang tang thi kha nang bat goc tu do cang cao.

Cac cao EPS hau nhu déu bat duoc céc gde tu do trong
khoang nong d6 khao sat, chi trtr cao MT1. Nhin chung cac
cao EPS c6 kha nang bat duge 50% goc tw do ¢ khoang
nong d6 2.000 —3.000 pg/ml. Tuy nhién, ciing c6 cao EPS
can dung dén nong d6 hon 4.000 pg/ml méi bat duge 50%
gbe tu do.

Bing 1. Gid tri IC50 (ug/ml) ciia cdc mdu khdo sdt

MT1 MT2 MT3
10 ngay _ 3794,32 421614
20 ngay _ 2643,89 3210,67
30ngay  5882,35%* 2186,13 2631,57
40 ngay _ 1964,56* 3355,70

*: gig tri IC50 cao nhit
*##*: gi4 tri IC50 thip nhét
_: khong tim duoc gia tri IC50

Qua két qua gia tri 1C50 cua EPS thu tir cac moéi truong
khao sat ¢ cac thoi diém khéac nhau, ching t6i nhan thay:
MT1 thoi gian 10, 20 va 40 ngay khong xac dinh duogc gia

tri IC50 vi trong lugng EPS ¢ thoi gian nay tuong ddi it,
gdy kho khan cho viéc xac dinh hoat tinh; con & 30 ngay,
gia tri IC50 cao hon so vdi MT2, MT3 nén hoat tinh khang
oxy hoa & MT1 thap. Trong khi d6, gia tri IC50 ctia MT2
& 40 ngay la 1964,56, thap nhat so v&i cac khao sat khac,
nén kha ning khang oxy hod ctia EPS thu tir MT2 40 ngay
1a cao nhat.

Tir céc thi nghiém, ching t6i nhan thdy MT2 & thoi
diém 40 ngay cho khdi lugng sinh khéi, EPS va kha ning
bat gbc tu do ABTS+. tot nhit. Day 1a thoi diém tot nhét
cho nim phat trién, vira thu nhiéu sinh khdi, vira thu duoc
EPS tir dich nudi. Co thé tan dung hai ngudn chira nhiéu
polysaccharide c6 hoat tinh sinh hoc, dién hinh 14 kha ning
khang oxy hoa bat gdc tr do ABTS+. Mot vai nghién ciru
cua Yang va cong su (2005) [16], Sharma va cong su
(2015) [7] da cho rang EPS la nhiing polysaccharide dugc
tiét ra moi truong bén ngoai cua nhiéu loi vi sinh vat. Va
EPS trong C. sinensis da dwgc chimg minh 14 ¢6 chira nhiéu
hoat tinh sinh hoc gia tri nhu khang oxy héa, diéu hoa hé
thong mién dich, khang khéi u, chdng ldo hoa... Nghién
clru cua Yan va cong sy (ndm 2013) cho thay phan doan
exopolysacchride thu tir sinh khdi ndm va dich nudi cay c6
kha ning bat gdc hydroxyl va ABTS cao [16].

4. Két luan

Trong thanh phin moéi truong nudi cdy bo sung
peptone/cao nim men va moi truong bd sung nhong tam,
C. sinensis c6 kha nang phat trién t6t va ting tong hop EPS
50 v6i moi trurdng co ban lam ddi chimg. Khéi lugng EPS
thu dugc va ham lugng polysaccharide ¢6 trong EPS c6
mdi trong quan cao vai hoat tinh bit gbc ty do ABTS+.
Mbi trudng 2 (peptone va cao nim men) nim phat trién tot,
cho lwong sinh khi cao (20,32 g/l) va EPS nhiéu (2,50 g/l),
¢6 hoat tinh khang oxy héa manh véi thoi gian thu nhan 40
ngay.

Loi cam on

Chung t6i xin giri 10i cam on dén Trung tdm Thi nghiém
Thuyc hanh va Trung tdm Viét Buc thudc Truong PH Cong
nghiép Thuc phdm TP. HCM; Vién Sinh hoc Nhiét dé6i -
Hoc vién Khoa hoc va Cdng nghé Viét Nam; Phong Thi
nghiém Sinh Héa — Truong PH Khoa hoc Ty nhién, PH
Qudc gia TP.HCM di hd tro ching toi trong sudt thoi gian
lam nghién ctru ndy.
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