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Tém tit: Ophiocordyceps sinensis (Cordyceps sinensis) 1a loai nam duoc li¢u quy hiém c6 gia tri
cao trong nén y hoc ¢ truyén va hién dai. Day 1a loai ndm ndi tiéng chtra nhidu hop chét sinh hoc
c6 y nghia nhu: khang oxy héa, khang ung thu, giam huyet ap, diéu hoa mién dich va giam
cholesterol trong mau,... Tai Viét Nam, ndm da dugc nudi cay nhan tao long tinh thanh cong va
chi st dung sinh khéi nidm tir nam 2013. Tuy nhién nhidu nghién ctu truée diy cho thiy nim
O. sinensis tiét ra nhidu exopolysaccharide (EPS) mang nhiéu hoat tinh sinh hoc trong méi truong
nudi cdy. Do d6, nudi cdy ndm O. sinensis nham tang tong hop EPS 1a v6 cing can thiét. Trong
nghién ciru nay, chung toi tién hanh nuéi cdy O. sinensis trén moi truong c6 bd sung dau 6 liu tir 1
- 10% (v/v) dé chon ra ndng d¢ dau thich hop cho sy phat trién clia ndm va ting qua trinh sinh tong
hop EPS, két qua EPS thu duoc 5,03 + 0,38 g/L (ting 2,94 lan) so véi ddi chung khi bd sung 5%
(v/v) dau 6 liu vao mdi trudng nudi cdy. Thoi gian thich hop thu nhan EPS trong méi trudng bd
sung dau 6 liu 1a 40 ngay. Sau d6, chung toi sir dung thiét ké Plackett-Burman dé kiém tra mirc d¢
anh hudéng cua céc yéu t6 dinh dudng khac nhau Ién qué trinh tao EPS. Trong do, déu 6 liu,
saccharose va peptone 1a ba yéu tb 6 tac dong manh nhét. Thiét ké thi nghiém theo phuwong phéap
dap tng bé mit Box-Behnken d3 thuc hién va tim ra gi4 tri t6i uu cta ba yéu t& gdm dau 6 liu
(5,27 %), saccharose (48,69 g/L) va peptone (6,77 g/L) cho kha nang téng hop EPS dat 6,06 g/L.

Tw khoa: Ophiocordyceps sinensis, exopolysaccharide (EPS), Plackett-Burman, Box-Behnken.

1. Mé dau nhiém vao 4u tring vao mua hé, ndm sinh
truong va phat trién mot cach tu nhién trén vat

Ophiocordyceps sinensis 1 loai ndm ky chu vao mua thu, dén mua déng nim s& giét
sinh trén mot loai au tring buém dic biét c6 tén chét hoan toan co thé vat chii, hinh thanh cau
Hepialus armoricanus. Nam O. sinensis thuong tric bao tir sinh san stroma, phét trién 1én mit

dit vao mua he sau do, vi vay ndm O. sinensis
. con c¢6 tén goi la Pong Trung Ha Thao.
Tac gia lién hé. DT.: 84-905417404. O. sinensis 12 mot loai nam duogc liéu quy co6
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tri cdc bénh nan y va tang cudng strc khoe, boi
trong nim c6 chira nhiéu hop chit quy nhu
polysaccharide, cordycepin, adenosine,
ergosterol va nhiéu loai vitamin khac nhau [1].
Trong nhiing nim gan day, ndm O. sinensis tu
nhién tré nén can kiét nén khong the dap Umg
nhu cau thi truong. Dé giai quyét van dé trén,
nam 1980 cac nha khoa hoc da phan 1ap thanh
cong chung O. siennsis va st dung cong nghé
1én men tao nén sinh khdi sgi nim 16n va dong
nhit. Nhan sinh khéi trong méi truong long la
phuong phap hi€u qua do d& dang kiém soat
hoic tao diéu kién t6i wu cho qua trinh 1én men
nhu thanh phan méi trudng, nhiét d, pH va do
am [2].

Bén canh d6, polysaccharide la hop chat
dugc tong hop tir ‘nhimg loai vi sinh vét khac
nhau, duoc tim thdy trong t& bao va trong moi
truong nudi cdy. Trong qua trinh ting trudng,
polysaccharide ngoai bao (exopolysaccharide -
EPS) duoc tong hop bén trong te bao va tiét ra
moi trudng xung quanh. Sy tiét EPS giup vi
sinh vat ton tai trong nhimg didu kién méi
truong khic nghiét gy bat loi cho qua trinh
sinh truong, do do, EPS c¢o loi thé hon so véi
polysaccharide trong té bao do c6 kha ning san
xuat nhidu trong thoi gian ngin, dé dang tach
chiét va tinh sach [3].

Trong nhitng nim gin ddy, EPS tir ndm
Cordyceps di thu hut sy quan tim trén toan thé
gio1 do hoat tinh sinh hoc cao nhu khang oxy
hoa, khang ung thu, giam cao huyét ap, diéu
hoa mién dich va gidm cholesterol trong mau

.. [3]. Tr cac két qua nghién ctu hoat tinh sinh
hoc cua EPS da cong bd nén c6 rat nhiéu nd luc
tim kiém va mo rong nghién ctu EPS tur
Cordyceps duoc thuc hién. Sy thay ddi thanh
phin méi truong khi nhan sinh khéi trong méi
truong 10ng va diéu kién nudi cay s& quyét dinh
hoat tinh EPS. Diéu nay khién cac nha khoa hoc
tap trung vao diéu kién, thanh phan nubi cay dé
t6i wu hoa ning sut thu nhan EPS, dong thoi
chi dong tang cuong, cai thién hoat tinh cua
EPS. Leung va Wu (2007) nghién ctu anh
huéng cia ammonium den qua trinh sinh téng
hop EPS trong nudi cdy soi nim C. sinensis
HK1, khi bo sung ammonium 5 - 40 mmol/L

vao ngay thi ba nudi cy thi lvong EPS ting
40% ¢ ammonium 10 mmol/L [4]. Cui va Jia
(2010) nghién ciru_ t6i wu hoa moi truong nudi
cdy C. militaris gdbm 0,78-1,96 g /L, peptone
12,56 g /L, KH,PO,1 g /L, YE extract 10 g /L,
va 0,5 g /L MgSO,.7H,0 thi ham lugng EPS
tang gap 2,5 lan [5]. Trong nhiing nghién ciru
gin déy, dau thuc vat dugce chimg minh c¢6 anh
huéng dén sinh tdng hop sinh khéi va EPS &
mét s6 loai ndm nhu Ganoderma lucidum,
Cordyceps militaris, Grifola frondosa,... do co
thanh phan chu yéu 1a acid béo va duoc sir dung
rong rai nhu ngudn carbon vi chira acid oleic,
acid linoleic va acid linolenic [6-8]. Do do, su
kich thich qua trinh sinh tong hop EPS trong
nudi céy nhén tao cua diu thuc vat duge cac
nha nghién ctru quan tdm boi ting hop chét co
hoat tinh sinh hoc.

Qua nhiing nghién ctru va thuc té trén, dong
thoi ké thira thanh cong ctia nhom ching t6i vé
nghién ctru chimg minh dau thyc vat gom dau
dira, diu huéng duong va déu 0 liu c6 anh
huong dén su phét trién va tong hop EPS cua
nam O. sinensis. Trong do6 dau 6 liu 1a thanh
phin thich hop nhét trong qua trinh kich thich
tbng hop EPS cia nim O. sinensis. Do do,
trong nghién ciru nay, ching toi t6i uu hoa
thanh phan mdi trudng nudi cdy bd sung dau 6
liu theo thiét ké Plackett-Burman va dap ung bé
mit Box-Behnken dé thu nhan ham lugng EPS
trong dich nuéi cay ndm O. sinensis cao nhat.

2. Dbi twgng va phwong phap nghién ciru
2.1. Péi twong nghién ciru

~Chung nam O. sinensis dugc cung cip boi
Tien si Truong Binh Nguyén (Pai hoc Da
Lat - Viét Nam).

2.2. Khao sat nong dé dau 6 liu

Chuing nam O. sinensis dugc hoat héa trén
moi treong PGA trong 10-15 ngay ¢ 25°C trong
7 ngay, tiép theo, giéng duoc chuyén sang moi
truong 1ong tinh. B6 sung dau 6 liu (néng do tir
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1-10% v/v) vao méi trudng nudi cdy long tinh
dé xac dinh sy anh huong dén kha nang phat
trién va tong hop EPS cua nam O. sinensis (st

dung Tween 80 lam chét nhii hoa). Sau 30 ngay
nudi cay, tién hanh xac dinh trong lugng sinh
khoi khoé va EPS.

Béng 1. Cac bién trong ma tran Plackett-Burman

Mitc Mtrc d(f). anh hgf"mg dén ham Mirc d6 anh huong
. . ) Iugng sinh khoi dén ham luwong EPS

Yeéu to Ponvi Kihiéu -

Thip Cao Anhhuong Prob>F ﬁ;lélng Prob > F
DCKT g/L X1 150 250 3,119 0,075 1,151 0,017
Saccharose g/L X2 20 60 6,599 0,007 1,296 0,011
Peptone g/L X3 2 10 5969 0,010 0,811 0,049
CNM g/L X4 2 6 3,988 0,038 0,228 0,476
KH,PO, g/L X5 0,2 0,8 -5,893 0,011 -1,253 0,012
K,HPO, g/L X6 0,2 0,8 0,312 0,832 -0,859 0,041
CaCl, g/L X7 0,2 0,8 1,729 0,256 0,514 0,151
MgSO, g/L X8 0,1 0,3 0,848 0,552 0,899 0,036
O liu viv X9 2 8 7,302 0,005 1,466 0,007

2.3. Xac dinh thoi gian thich hop thu nhdn sinh
khoi va EPS

Moi truong nudi cdy ndm O. sinensis bd
sung d?}u 0 liu (5% v/v), 0 ¢ 25 °C, thu nhan tai
thoi diém 10 ngay, 20 ngay, 30 ngay, 40 ngay,
50 ngay va 60 ngay d€ theo doi trong lugng
sinh khoi kho va EPS.
2.4. Téi wu héa va thiét ké thi nghiém

Sang loc yéu t& c¢6 ¥y nghia bang thiét ké
Plackerr-Burman

Pé x4c dinh duoc cac yéu td va mirc anh
huong dén sy phat trién va tong hop EPS ¢ ndm
O. sinensis, 9 yéu td dugc chon 1a dich chiét
khoai tdy, saccharose, cao ndm men, peptone,
KH,PO,, K,HPO,, CaCl,, MgSO,, dau 6 liu dé
lam thi nghiém. Thi nghiém duoc thiét ké theo
ma tran Plackett-Burman (Bang 1) v6i 9 yéu t6
trong 15 nghiém thirc (Bang 2) dé sang loc yéu
t6 quan trong anh huong dén sy phat trién va
téng hop EPS (g/L).

T6i wu hoa bang phuong phap dap tng bé
mat Box-Behnken

Phuong phap dap tng bé mat 1a mot ky
thuat mé hinh thyc nghi€ém dugc st dung dé
danh gia mdi quan hé giita mot tap hop cac yéu
tb thir nghiém kiém so4t. Trong nghién ciru nay,
ba yéu t6 chinh duoc xac dinh gia tri toi wu va
dugc nghién ctru ¢ 3 mic thap, trung binh va
cao (-1, 0, +1) (Bang 3) trong 15 nghiém thirc
(Bang 4). Ham dap tng dugc chon la ham
lugng EPS (Y g/L). Md hinh hoa duge biéu
din bang phuong trinh bac 2:

Y (g/ll) = By + ByY;, + ByY, + B3Y; +
B,Y Y, + BsY Y3 + BeY,Y; + ByY,” + By, +
ByY;* (phuong trinh 1)

Trong d6, Y: Ham lugng EPS. By: hing
sb, By, B, B;, Bs, Bs, Bg, By, Bs, Bo: hé s
tuyén tinh

2.5. Thu nhan sinh khéi nam

Sinh khdi ndm duge thu nhan va ria sach
dudi voi nudc, sau d6 dugce sdy kho ¢ 55 °C dén
khdi lugng khong d6i va xac dinh khéi luong
khé cua sinh khdi nAm.
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Bang 2. Ma tran thiét ké thi nghiém Plackett-Burman

NT _Céc bién Sinh khéi (z/L)  EPS (g/L)

X, X X5 Xs X5 Xs X, Xs X, TN MH TN  MH
1 1 11 1 a1 11 1 1 3046 28,66 5,76 54
21 1 101 T I 1 29,76 3155 525 5,60
30 11 1 101 5 . 23,99 23,68 2,69 288
4 1 11 1 11 -1 -1 -1 2340 2308 1,70 1,89
5 1 1 11 1 a1 1 -1 21,03 1924 285 2,50
6 1 1 1 101 1 a1 -1 2034 2065 280 2,61
7 a1 1 1 1 11 1 101 3528 3560 421 4,02
8 -1 -1 1 1 1 101 1 1 1455 1634 141 1,76
T S S 1 1 101 1 18,06 1625 140 1,04
10 1 S S 1 1 101 1448 1627 123 158
1 -1 1 S L 1 1 211950 19,18 222 241

12 -1 -1 -1 -1 -1 -1 -1
13 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0

-1 -1 9,38
0 0 31,11
30,83

9,696 0,75 0,56
31,28 5,61 5,65
31,28 554 5,65

2.6. Thu nhdan EPS

Quy trinh tach chiét EPS tir dich nudi ciy
nim O. sinensis dua trén phuong phap ctia Kim
va cong su (2005) ¢ didu chinh mét s6 bude cho
phu hop v6i diéu kién phong thi nghiém [9].

Dich nudi ciy duoc loc véi vai loc, hap khir
trung. Co quay & 50°C giam thé tich con 1/5 thé
tich ban dau. Loai dau trong dich nudi cdy bang
hexan theo ty 1€ 5:1. Tua véi ethanol 96° theo ty
16 1:4, dé 24 gid 6 4°C. Ly tam lanh 4000 vong/
phut trong 10 phut, bo dich. Thu tua va rua tia
3 - 4 lan véi con 96°. Sy kho 55°C, nghién tia
thanh dang bot, do do 4m.

2.7. Dinh luong polysaccharide

Ham lugng duong tong sb hoa tan duge xac
dinh dya trén phan Uung mau dac trung boi

duong va nhiéu chét hitu co voi su hién dién
cua sulfuric acid [10].

Hoa tan tda EPS trong nudc, pha loang k
lan. Cho 1 mL dung dich phenol 5% vao 1 mL
mau. Thém tir tr 5 mL H,SO, dam dic, lac déu,
dé yén 10 - 20 phat & nhiét d6 phong. Do do
hép thu mau & budc song 490 nm. St dung
duong chuin saccharose 0,1%.

Bang 3. Nong do cac yéu t sir dung trong
Box-Behnken

bon Ky Muc
Vi hiéu -1 0 +1

Yéu to

Dau thye oy 5, 5 g
vat

Peptone gL Y2 2 6 10
Saccharose g/ Y3 20 40 60

Bang 4. Thiét ké Box-Behnken

NT Céc bién Ham lugng SK (g/L) Ham lugng EPS (g/L)

Y, Y, Y3 TN MH TN MH
1 -1 -1 0 24,44 24,60 2,59 2,76
2 1 -1 0 25,11 24,81 3,46 3,37
3 -1 1 0 24,36 24,66 3,19 3,28
4 1 1 0 29,35 29,19 4,38 421
5 -1 0 -1 20,12 20,61 1,70 1,79
6 1 0 -1 24,67 25,61 3,27 3,62
7 -1 0 29,09 28,15 5,25 4,90
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1 0 1 28,48 27,89 4,69 4,60

0 -1 -1 23,12 22,47 2,68 2,42
10 0 1 -1 24,73 23,95 2,44 2,26
11 0 -1 1 25,85 26,64 3,43 3,61
12 0 1 1 28,95 29,60 4,89 5,15
13 0 0 0 31,15 31,15 5,75 5,76
14 0 0 0 31,15 31,15 5,76 5,76
15 0 0 0 31,15 31,15 5,76 5,76

2.9. Phan tich dir licu NEPS(¢/L) - Sinhkhéi(z/L)
*

Tat ca cac dit liéu dugc phan tich thong ké Q: ! I * T
dwa trén phin mém Minitab 17 va Excel 20T = = I I I ] 5 I
(vGi phép so sanh F-test va t-test). Dir liéu thé §.15 E: 2B BT
hién gia tri trung binh va dg léch chuan. Muc y é 10 3 :
nghla 5% (p <0,05) duoc sir dung nhu xac suét T D e o
chap nhan tbi thiéu cho su khac biét giita cac o EE et R R W M ESEss

FodEFTrrd IR

gia tri trung binh.

3. Két qua va thio luin

3.1 Anh hieong ciia dau 6 liu 1én si phdt trién
va tong hop EPS

Sau 30 ngay nudi cdy bang phuong phap
long tinh, chung t01 thu nhén sinh khbi va EPS
tur dich nu01 ciy ndm O. sinensis c6 bd sung dau
6 liu co ndng do tir 1 - 10 % (v/v) (Biéu do 1).

Poi véi sinh khoi, ham luong sinh khoi
kho gitra cac 16 O1, O5, O8 va O10 tang tur 9,35
- 20,45% so voi BC (21,59 + 0,06 g/L), sinh
khéi khé TB dat cao nhét 26,01 + 1,99 g/L
(05), riéng 16 O1 (19,69 + 0,11 g/L) thu luwgng
EPS thap hon 8,8% so véi PC dat y nghia
théng ké (p < 0,05). Do do6, bd sung ndng do 5,
8 va 10% déau 6 liu s& lam ting kha nang phat
trién ctia nam. Tuy nhién, sy khac biét vé ham
lwong sinh khdi ciia cac 16 02, O3, 04, 06, 07
va 09 so v6i 16 BC khong c6 ¥ nghia théng ké
(p>0,05), cho nén khi bd sung dau 6 liu & cac
nong d6 trén khong anh huong dén qua trinh
phat trién ctia nim.

Chu thich: khac biét co y nghia so vai 16 BC:
*(p <0,05), ** (p <0,01), *** (p < 0,001)
Biéu do 1. Sy thay d6i ham luong sinh khdi kho va
EPS khi bé sung dau 6 liu.

Vé lwgng EPS, b6 sung 1% 6 liu lam giam
lugng EPS, nhung 4, 5 va 7% 6 liu lam tang
lvong EPS cua nam. Chi tiét, EPS dat 5,03 +
0,38 g/L, tang 2,94 lan so v6i BC (1,71 + 0,00
g/L) khi b6 sung 5% dau 6 liu O35, trong khi dé,
07 dat 3,69 £ 0,00 g/L, tang 2,15 lan so véi
DC. Tuy nhién, sy khac biét vé ham luong EPS
TB cta cac 16 02, O3, 06 va tir O8 - O10 so
v6i 16 DC khong ¢6 y nghia thong ké (p>0,05),
nén bd sung cac ndng do trén khong anh huong
dén kha nang tiét EPS.

Toém lai, trong lugng sinh khéi (25,49 +
0,32 g/L) tang 1,2 1an va EPS (5,03 + 0,38 g/L)
tang 2,94 lan so v6i dbi chung khi bd sung 5%
dau 6 liu. Két qua nay phu hop véi nghién ciru
ctia Park va cong su (2002), bo sung 4% dau 6
liu vao méi truong nudi cay C. militaris thi thu
dugc sinh khdi cao nhat (19 g/L) [6]. Dleu nay
hop 1y do dau 6 liu c¢6 thanh phan chu yéu la
oleic acid (chiém hon 72%) - mét dang acid béo
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khong bio hoa don, ndm d& dang sir dung cho
su phat trién va téng hop EPS.

Theo két qua nghién ctru ciia chung t6i, khi
b6 sung 5% dau 6 liu s& kich thich nim phat
trién manh, dong thoi tong hop EPS cao rd rét
so v6i PC, vi vdy chung t6i chon dau 6 liu 5%
dé tiép tuc thyc hién cic nghién ctru tiép theo.
3.2. Thoi gian thich hop thu nhdn sinh khoi
va EPS

Sinh khéi ndm va dich nuéi céy thu nhan
cach nhau 10 ngay (Biéu db 2).

35 4

)

v

(=]
il

25 - I
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Ham lugng (g/L
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Lth o
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Do X
| _mowmn /DR g
0 R~ =R, N ‘ N . ::":-: ‘

0 10 20 30 40 50 60
ngay ngay ngay ngdy ngdy ngay ngay
Théigian (ngay)

“~EPS(g/L) - Sinhkhoi(g/L)

Biéu d6 2. Ham luong sinh khdi kho
va EPS theo thoi gian.
Chui thich: khac biét so voi BC
* (p<0,05), ** (p<0,01).

Qué trinh phat trién cta nim ting theo thoi
gian, bang chimg ham luong sinh khdi ndm
tang tir 0 ngdy dén 40 ngay nuéi cdy. Cu thé, su
phat trién ting manh nhét tir 10 ngay dén 20
ngdy, dat lan lugt 3,02 £ 0,00 g/L va 16,42 +
0,85 /L (tang 5,44 1an), dén 30 ngay, sinh khdi
nim (25,49 + 0,32 g/L) ting thém 1,55 lan so
v6i 20 ngay va tang 1,22 1an khi thu & 40 ngay
(31,01 £ 0,03 g/L), nhung ting khong dang ké
sau 40 ngay nudi cay.

Két qua cho thiy ham luwgng EPS TB thu tai
thoi diém 20, 30 va 40 ngay lan luot 1a 2,44 +
0,02 g/L, 5,03 + 0,38 g/L, 5,77 + 0,02 g/L. Diéu
nay cho thiy tai sau 40 ngay nudi cdy cho ham
lugng EPS cao hon 1,14 lan so véi 30 ngay
nudi cdy. Trong khi d6, sy khac biét nhau vé
ham luong EPS TB tai thoi diém 40 ngay va 50
ngay, 50 ngay va 60 ngay khong c6 y nghia
thdng ké (p>0,05).

Vay chung t6i chon thoi diém thu hoach
nam O. sinensis khi b6 sung 5% dau 6 liu vao
moi truong nudi cay la 40 ngay.

3.3. Téi wu héa bang phwong phdp ddp img bé
mat Box-Behnken

Két qua phan tich ANOVA cho thiy, mo
hinh c6 ¥ nghia théng ké (p < 0,05), hé sb hoi
quy R* = 0,9788> 0,75 chtng t6 ham lugng
EPS thu tr m6 hinh (MH) tuong thich véi thuc
nghiém (TN). Hon nira, gia tri R? du doan 1a
0,6601 phu hop véi R? didu chinh la 0,9405.

Pé xac dinh muc do t6i wu ciia mdi bién
cho ham lugng EPS tdi wu, d6 thi bé mit ba
chiéu tuong tac dugc xay dung vdi truc Z la
ham lwong EPS va hai bién doc 1ap bat ky,
trong khi duy tri bién con lai & mirc t&i wu cua
chung (Biéu dd 3). Tir 6 du doan cac thong 5O
t6i uu va dua ra cong thirc moi truong tbi wu
cho ham luong EPS tao ra cao ddng thoi sinh
khdi tao ra khong thap.

A

s
EPS (/) HCT
4

3
Dau d llu (/)

S

o
peptone (/)

Biéu do 3. Mat dap Umg ham luong EPS
theo hai yéu td.
A. Déu 6 liu (Y1) - Peptone (Y2) véi saccharose
& ndng d6 40 g/L; B. Dau 6 liu (Y1) - Saccharose
(Y3) véi peptone & nong d6 6 g/L; C. Peptone (Y2) -
Saccharose (Y3) véi 5 % dau 6 (v/v).

Phuong trinh hdi quy nhan duoc nhu sau:

Y (gL) = 5,757 + 0,384Y, + 0,342Y, +
1,021Y; — 0,992Y* —1,360Y,* — 1,037Y
0,080Y1Y2 - 0,532Y1Y3 + 0,425Y2Y3 (phuong
trinh 1).

Két qua ghi nhan duoc 13 méi trudng c6 bd
sung 5,27% dau 6 liu, 6,77 g/L peptone va
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48,69 g/L saccharose du kién s& cho duoc
lwong EPS trung binh 13 6,06 g/L va sinh khi
khoé trung binh 1a 31,87 g/L. Tuy nhién, day chi
1a két qua dy doan ly thuyét, can dugc kiém
chung bang thuc nghiém.

3.4. Ham luong polysaccharide co trong EPS

Mau EPS cua 15 nghiém thirc sau khi thu
nhan dugc dinh lugng polysaccharide (Bang 6)

cho thdy ham luong polysaccharide chiém trong
EPS thu tir 15 nghiém thire ¢6 gia tri khac nhau.
Nhin chung EPS céc nghiém thtrc c6 ham lugng
polysaccharide déu cao hon mau dbi chimg.

Két qua cho thiy nghiém thirc 4 c6
polysaccharide chiém cao nhat (75,67%). Cac
nghiém thic 3, 6, 7 va 13 déu c6 luong
polysaccharide 16n hon 50%.

Bang 6. Ham lugng polysaccharide trong EPS

Miu Ham lugng Ham luong Miu Ham lwong Ham luong
EPS (g/L)  polysaccharide (%) EPS (g/L) polysaccharide (%)
bC 1,71 31,09 +0,98 NT8 4,69 36,68 £ 0,01
NT1 2,59 33,65+0,35 NT9 2,68 38,42 +£ 0,01
NT2 3,46 37,08 +9,78 NT10 2,44 39,59 £ 0,07
NT3 3,19 61,27 +0,23 NT11 3,43 33,95+2,07
NT4 4,38 75,67 £0,22 NTI12 4,89 44,23 +£ 0,33
NT5 1,70 35,13 +0,01 NT13 5,75 53,01 £0,00
NT6 3,27 51,73 £ 0,86 NT14 5,75 53,01 £0,00
NT7 5,25 64,60 = 12,47 NT15 5,75 53,01 £0,00
4. Két luan Loi cam on

Viéc bd sung Dau 6 liu vao méi trudng nudi
ciy & ndng d6 5% (v/v) lam ting sy phat trién
soi ndm 26,01 + 1,99 g/L (ting 1,2 1an) va kich
thich qua trinh tong hop EPS dat 5,03 = 0,38
g/L (ting 2,94 1an) so véi ddi chimg véi thoi
gian thu nhan thich hop 14 40 ngay nuéi cdy. St
dung thiét ké Plackett-Burman dé sang loc chin
yéu td ban dau (15 nghiém thirc), chon ra duoc
ba yéu té anh huong dén sy phat trién va tong
hop EPS & ndm O. sinensis 1a dau 6 liu, peptone
va saccharose. Két hop voi phuong phap dap
g bé mit Box-Behnken t6i wu hoa thanh phan
mdi truong nudi cay cho ham lwong EPS du
kién dat cao nhat 6,06 g/L v6i dau 6 liu 5,27 %,
peptone 6,77 g/L va saccharose 48,69 g/L. Két
quéa lam tién dé cho nghién ctru thu nhan EPS
v6i quy md cong nghi€p. Nhin chung ham
luong polysaccharide trong EPS ctia 15 nghiém
thie déu cao hon so véi dbi ching, cu thé
polysaccharide c6 trong miu EPS cua nghiém
thirc 4 chiém cao nhat dat 75,67%.

Chung t6i xin giri 16i cam on dén Trung
Tam Thi Nghiém Thuc Hanh va Trung Tam
Viét Btc thugc Truong PH Cong nghi€p Thyc
Pham Tp. Hem; Vién Sinh Hoc Nhiét Béi - Hoc
Vién Khoa Hoc va Coéng Nghé Viét Nam;
Phong Thi Nghiém Sinh Héa - Truong BH
Khoa hoc Tu nhién TP.HCM d3 hd tro chung
t6i trong sudt thoi gian 1am nghién ctru nay.
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Optimization of Exopolysaccharide Production

in Liquid Culture of Ophiocordyceps sinensis Fungus
with Addition of Olive Oil
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Abstract: Ophiocordyceps sinensis (syn. Cordyceps sinensis) is a medicinal mushroom which is
highly valued in traditional and modern medicine. It is a well-known entomopathogenic fungus with
many significant bioactivities such as antioxidants, immunomodulatory and antitumor, etc. In
Vietnam, its mycelial biomass has been cultured artificially in a liquid medium and has studied
application since 2013. However, many previous researches demonstrated that it secreted numerous
bioactive exopolysaccharides (EPS) in culture medium. Therefore, O. sinensis cultured to improve
EPS synthesis is essential. In this research, O. sinensis cultured in liquid medium with olive oil from 1
to 10% (v/v) to choose the oil concentration for the growth and EPS synthesis of O. sinensis. The
results showed that O. sinensis could synthesize EPS up to 2,94 times compared to control (total EPS
was 5,03 + 0,38 g/L.) when added 5% olive oil to the culture medium. The suitable time to receive EPS
is 40 days. Then, we used the Plackett - Burman experimental design, and saccharose (48,69 g/L),
peptone (6,77 g/L) and olive oil (5,27%) were found to be the most significant parametes. The
optimum conditions including saccharose, peptone and olive oil were determined by Box - Behnken
method and the results showed maximum of EPS value is 6,06 g/L.

Keywords: Ophiocordyceps sinensis, exopolysaccharide (EPS), Plackett-Burman, Box-Behnken.



