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TOM TAT

Nam Pong tring ha thao (Cordyceps militaris) la 1 loai nam duoc liéu co cac dic
tinh chong oxy hoa, co tac dung chéng ung thu, bao vé gan va chéng viém, bao vé than
va chong nhiém tring. Nghién ctru méi trudng rin lam tang ham luong duoc liéu cua
loai nam nay duoc thyc hién trén 9 moi truong nuodi trong MObi méi truong chira ngudn
carbon (glucose, frutose) va nito (nhong tam kho, cao nim men, peptone) khac nhau.
Hoat tinh chéng oxy hoa cua dich chiét dwoc xac dinh bang ham luong polysacharide
va ty 1é bat gbc tu do DPPH (2,2-diphenyl-1-picrylhydrazyl). Nghién ctru cho thiy ham
luong polysaccharide va ty 18 bat g0c tu do cua ndm C. militaris lan luot 14 73,24 g/mL va
82,74%. Moi trudng thich hop dé nudi cdy nam dong tring ha thao cho hoat tinh chéng
oxy hoa t6t nhat trong thi nghiém 1a 0,1g/L KH,PO,; 0,1g/L MgSO,; 0,3g/L Vitamin B1,
20g/L glucose va 20g/L cao nam men.

Tir khéa: Cordyceps militaris, DPPH, polysaccharide, nguon carbon, ngudn nitrogen

ABSTRACT

Cordyceps militaris, a species of the genus Ascomycetes, is a medicinal mushroom
with antioxidant properties, antitumour effects, hepatoprotective and anti-inflammatory
effects, nephroprotective and antiapoptotic properties. Study of artificial media for
increasing pharmaceutical values of the fungus was carried out on nine mediums. Each
medium contained different types of carbon sources (sucrose, glucose, frutose) and
nitrogen sources (dried silkworm pupae, yeast extract and peptone). The antioxidant
activity of the extracts was determined by the polysaccharide content and free radical
scavenging ratio DPPH (2,2-diphenyl-1-picrylhydrazyl) assay. The results show that, the
maximal C. militaris polysaccharide content and free radical scavenging ratio were 73,24
g/mL and 82,74%, respectively. This study provides a new strategy for the production of
healthy food from traditional food. The optimal medium for the maximal polysacharide
production and antioxidant activities in this study consisted of (g/L): rice 50; KH PO,
0,1; MgSO, 0,1 ; Vitamin B1 0,3; glucose 20 and yeast extract 20.

Keywords: Cordyceps militaris, DPPH, polysaccharide, carbon sources, nitrogen sources
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1. GIOI THIEU

Nam dong trung ha thao C. militaris
duoc biét dén 1a mot trong nhitng loai nam
dugc lidu truyén thong cua Trung Qudc
va da duoc str dung rong rdi qua nhiéu thé
ky. Trong diéu kién tu nhién, C. militaris
thuong ky sinh trén nhong hodc au tring
clia con trung va hinh thanh qua thé. N6
duoc stir dung rong rai lam duoc liéu truyén
thong va ndm an & Trung Qudc, Han
Quéc va mot s6 khu vue chau A khac [1].
Polysaccharide trong nam duoce lidu 12 mot
loai polyme sinh hoc c6 gié tri cao va ing
dung rong rai [2]. Cac polysaccharide da
duogc nghién ciu va ung dung trong linh
vuc y sinh hoc nhu gidm lugng duong
trong mau [3], chdng ung thu [4] va diéu
hoa mién dich [5]. Polysaccharide ctia nam
c6 thé duoc str dung 1am thude diéu tri bénh
tiéu dudng, ung thu... Nhiéu bao céo trudc
day da két luan rang hoat chit sinh hoc ciia
nam tap trung cé tac dung chéng ung thu,
chéng khéi u, chdng tiéu duong, chdng
viém, diéu hoa mién dich va cai thién tinh
trung [6, 7, 8]. Mot sd nghién ciru da chi ra
nam déng trang ha thao ¢ tiém ning hiéu
qua kinh té va c6 thé san xut theo quy mo
cong nghiép. Mit khac, qua thé ciia nAm
dong trung ha thao C. militaris trong tu
nhién rat khé tim thay va co thé tré nén vo
hiéu do dic tinh cta vat cha va yéu cau cta
moi trudng phét trién nghiém ngat. Do c6
hoat tinh duoc 1y cao nén nim dong tring
ha thao C. militaris gan day da thu hut duoc
su chti ¥ 16n trong nudi cdy nhan tao. THi
wu hoa didu kién nudi cdy 1a can thiét dé san
xuét qua thé va gia tang hoat chat sinh hoc
tir nam dong trung ha thao C. militaris &
quy md 16n. Viéc nudi cay nhan tao doi hoi
phai nghién ctru k§ thanh phan méi truong
bao gébm ngudn carbon va nguodn nito dé
nam dong triung phat trién va ting cudng
thanh phan hoat tinh sinh hoc trong qua
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trinh nudi cay trong moi truong nhén tao.
Nhin chung, thanh phan dinh dudng chinh
clia moi truong 1a ngudn carbon va nito.
N6 can thiét cho sy ting sinh té bao va sinh
tong hop cac chat chuyén hoa. Cac bao cdo
trudc day da chimg minh sy toi wu hoa céac
ngudn carbon va nito dé hinh thanh qua thé
va san xuét thanh phe‘in hoat tinh sinh hoc
[9, 10, 11, 12]. Tuy nhién, cic nghién clru
chu yéu tap trung khao sat trén méi trudng
ciy long [13], chua c6 nhiéu nghién ctu
trén moi truong ran. Vi vay, nghién ciu
nay dugc thuc hién véi muc dich danh gia
hoat tinh chéng oxy hoa ciia chiét xuat nAm
C. militaris nudi cy trong moi trudng co
chét ran dugc bd sung nito va carbon.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit Li¢u
Nguyén li¢u

Chung nim dong tring ha thao C.
militaris trong thi nghiém duoc cung cap
tor Vién nghién ctru sinh hoc img dung Ha
Noi (VBio).

Dung mdi, héa chat

2,2-Diphenyl-1-picrylhydrazyl
(Sigma, buc), acid ascosbic (Sigma, Dtc),
D-glucose (Xilong Scientific, Trung Qudc),
Phenol (Xilong Scientific, Trung Quéc),
H,SO, (Xilong §cientiﬁc, Trung Qudc),
PDA (Himedia, An D,(f)), KH,PO, (Xilong
Scientific, Trung Qudc), MgSO, (Xilong
Scientific, Trung Quoc), Vitamin B1 (An
bo)...

Thiét bi sir dung trong nghién ctru

Can phan tich 4 s6 SHINKO DENSHI-
Japan, thiét bi UV-vis BioSpectrometer
Basic (Eppendorf — Puc), may do pH
inoLab pH 7110 dé ban hing WTW/Dtic,
may lic orbital (Pai Loan), bé On Nhiét
Memmert (Ptc).
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2.2. Phwong phap thi nghiém

2.2.1. Hoat héa chiing gidng va nudi
tao qua thé nAm C. militaris

Bao tir vo tinh tir 6ng gidng dugc chuyén
sang binh tam giac chtra 100 mL mdi truong
PDA 1ong va nuéi ¢ nhiét do 24°C, lac 120
vong/phit trong 7 ngay trudc khi dugc cay
1én moi truong nhan tao (gao 1at).

2.2.2. Panh gia 4nh huwéng ciia moi
treong nudi cdy dén sw sin sinh ham
lwgng polysacharide cua nim dong
trung ha thao C. militaris

Moi trudng nudi cdy nhan tao gdm
c6 50 g gao lat, 70 mL dich chiét dau
xanh két hop véi 0,1g/L KH,PO,; 0,1g/L
MgSO,; 0,3g/L Vitamin B1 va thanh phan
dinh dudng khac nhau thay ddi theo cong
thirc thi nghiém (Bang 1) dugc dua vao
binh thé tich 700 mL. Mbi trudng dugc
hap khtr tring ¢ 121°C trong 40 phut, dé
ngudi xudng nhiét d6 phong trude khi cay
3 mL dung dich chung ndm giéng. Binh
ciy giéng sau d6 dugc nudi trong diéu kién
t6i hoan toan trong 1 tuan trudc khi chuyén
sang giai doan chiéu sang (12h sang/12 tbi)
& 22°C va am d¢ 70-85%.

Bing 1: Thanh phdn nito va carbon
bo sung vao maoi truong ran

Mol thudmg Thanh phin
ran

M-1 (B6i  |20g/L D-Glucose, 10g/L

ching) cao nam men

M-2 (G +Y) 2Og/LA’ D-Glucose, 20g/L
cao nam men

M-3 (G +P) 20g/L  D-Glucose, 20g/L
peptone
20g/L  D-Glucose, 20g/L

- —+ N
M-4(G+N) nhdng tam kho
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Moi truong

< Thanh phén
ran

20g/L Fructose, 20g/L cao
nam men

20g/L.  Fructose,
peptone

20g/L  Fructose,
nhong tadm kho
20g/L  D-Glucose, 10g/L
nhong tam kho, 5Sg/L
peptone, 5g/L. cao nam men
20g/L  Fructose, 10g/L
nhong tam kho, Sg/L
peptone, 5g/L. cao nam men

M-5 (F +Y)

M- 6 (F + P) 20g/L

M-7 (F +N) 20g/L

M-8
(G+N+P+Y)

M-9
(F+N+P+Y)

Ghi chua: G: glucose, F: fructose, P:
peptone, N: nhong tam kho

Polysaccharide dugc dinh luong bang
phuong phap phenol-sunlfuric acid [14].
Céac bude duge md ta tom tit nhu sau: 400
ul dich miu chira polysaccharide cho tac
dung véi 200 pl dung dich phenol 5%, cho
thém 1mL H,SO, d4m dic va dé 30 phut &
nhiét d0 phong. Mau cua phan tng dugc
phat hién trén may quang phd & budc song
490 nm. Ham lugng polysaccharide dugc
dinh lugng dya trén sé do OD thu dugc cia
mau thi nghiém ddi chiéu véi do thi chuan
glucose. Thi nghiém dugc lap lai 3 lan, mdi
lan danh gia trén 5 hop cho mdi cong thirc
moi truong.

2.2.3. Panh gia anh hwéng cia moi
trueong nudi ciy dén hoat tinh chong oxy
hoi DPPH ciia nAm déng trung ha thio
C. militaris

Hoat tinh chong oxy hoa DPPH cuia
nam déng trung ha thao dugc danh gia
theo phuong phap ctia Brand-Williams et
al. (1995). Hut 0,6 mL mau da pha loing
thich hop vao 6ng nghiém, thém 0,8 mL
DPPH 0,004%. Giit 6ng nghiém trong t6i
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30 phit. Sau d6 do d6 hap thu cua dung
dich ¢ budc song A = 517 nm. Kha nang
khu géc tu do DPPH duoc tinh dua vao
duong chuan acid ascosbic. Xay dung
duong chuan acid ascosbic: pha néng do
acid ascosbic tu 4, 8, 12, 16, 20 pg/mL.
Thuc hién quy trinh twong tu nhu trén cho
acid ascosbic chuin. Dung dudng biéu
dién d6 hap thy ctia dung dich theo nong
d6 acid ascosbic (ug/mL) [15]. Phan trim
bét gbc tw do DPPH duoc tinh theo cong
thirc nhu sau:
IC (%) = Mx 100
0cC,
Trong d6, IC(%): Hoat tinh don gbc
twu do DPPH, ODc: Mat d0 quang cua
mau chiung 4m ODt: Mat do quang cua
mau thir.

2.2.4. Phwong phap phén tich s6 liéu

Cac gia tri trung binh duogc xu 1y trén
phan mém Excel, phan tich phuong sai
mot nhan t6 ANOVA va so sanh cac gia
tri trung binh bang kiém dinh Duncan v&i
mirc ¥ nghia 95% bang phan mém thong
ké SPSS 20.

2.3. Két qua va thio luin

2.3.1. Anh hwéng carbon va nito dén
sw san sinh polysacharide ciia nim dong
trung ha thao C. militaris

Anh huong cia chinh méi truong nudi
cay dén su san sinh polysacharide da dugc
phan tich sau 60 ngay nudi cdy. Két qua
& Bang 2 cho thdy ham lugng polysacha-
ride tong sb thu duoc dao dong tir 47,54
g/mL (M- 9) dén 73,24 g/mL (M-2). Diéu
nay cho thay sy phu hop ctia méi trudng
& M-2 d6i v6i sy téng hop polysacharide,
do sy san sinh polysacharide ctia nAm déng
tring dugc nudi cdy trong moi truong M-2
1a cao nhat.
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Khi khdo sat anh huong cua carbon
(glucose va fructose) dén sy tong hop
polysacharide ctia nim déng trung ha
thao cho théy co su khac biét ro rét va su
khac biét ndy co y nghia théng ké ¢ mirc
5% (Bang 2). Ham lugng polysacharide
tong s6 0 moi truong M-8 16n hon moi
truong M-9 (60,43g/L so voi 47,54g/L).
Khi khao sat anh hudng cua nito (cao ndm
men, peptone va nhong tam kho) dén su
tong hop polysacharide ctia nim dong
trung ha thdo ciing cho thdy co su khac
bi¢t (Bang 2). Ham luong polysacharide
tong s6 thu dugc & moi truong M-2 (bd
sung cao nam men) cao hon so véi cac
moi truong M-3 (bd sung peptone) va M-4
(b6 sung nhong tam kho) (73,24g/L so véi
65,48g/L va 59,48¢g/L), su khac biét nay
c¢6 ¥ nghia théng ké & muc 5%. Két qua da
chtmg minh rang ngudn carbon phu hop
nhat 1a dudng glucose va ngudn nito tot
nhat 12 cao nim men. Két qua nay ciing
phu hop voi nghién ctru cua Zhongyang
et al. [16], nhom nghién ctu da két luan
rang khi bd sung duong glucose (40g/1)
vao moi truong nudi cdy chim nim dia
sam Coprinus comatus s€ thu dugc ham
luong polysaccharide cao nhét so vi moi
truong c6 bd sung duoc sucrose, frutose
va maltose. Theo nghién ctru cia Chien-
Chang Wang et al. (2019) cling da xac
dinh glucose va cao nam men 1a nguon
carbon va nito thich hop nhit cho tong
hop polysacharide ngoai bao khi nudi
cdy chim nim dong trung ha thao (40g
glucose/l va 10g cao nam men/l) [17].
Ngoai ra, Ling Xu et al. (2019) cling da
két luan peptone 12 yéu t6 chinh anh huong
dén qua trinh tong hop polysaccharide.
Nong do peptone thap c6 1oi cho su ting
truong sinh khdi nhung lai ¢6 hai cho qua
trinh tong hop polysaccharide [18].
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Bing 2: Anh hwéng carbon va nito
dén sw san sinh polysacharide cua nim
dong trung ha thao C. militaris

) Ham luwgng
STT | Méi trudng ran pqolysa,charide
tong so (g/mL)
1 |M-1 (Pdi ching) |52,38% + 1,64
2 M-2(G+Y) 73,242+ 3,82
3 [ M-3(G+P) 65,48°+ 3,57
4 |M-4(G+N) 59,484 + 520
5 M-5(F+Y) 56,70%+ 5,31
6 |M-6(F+P) 49,45+ 8 31
7 |M-7 (F +N) 51,944+ 2 85
8 |M-8 (G+N+P+Y) [60,43% + 2,53
9 |M-9 (FtN+P+Y) |47,54"+ 1,77

Ghi chu: Cdc chir cdi khac nhau trong
cung mot cot thé hién su khac biét y nghia
o mirc thong ké P < 0,05. G: glucose,
F: fructose, P: peptone, N: nhong tam kho

2.3.2. Anh hwéng ciia méi truwong
nudi cay dén hoat tinh chdng oxy hoa
DPPH ciia nAim déng trung ha thio C.
militaris

Hoat tinh bat géc tur do DPPH 1a mot
trong cac khdo sat hoat tinh khang oxy hoa
hi€u qua va don gian. Abheri Das Sarma et
al. (2010) da cho rang gbc ty do duoc sinh
ra do céc tac nhan phd bién nhu: stress, ché
d6 dinh dudng, thiéu oxy mé, bong, nhidém
xa, hoa chat doc hai, nhiém tring, bénh
mén tinh, lao dong qué stc,... [19]. Tiém
ning khang oxy hoa ctia mau duoc danh gia
bang phan trim hoat tinh chdng oxy hoéa.
Gia tri ndy cang cao, hiéu qua bat gbc tu do
cang cao. Két qua phan tich & bang 3 cho
thiy phan tram ty 1& bat géc tu do DPPH
clia cac moi truong ran dao dong tir 67,72%
(d6i chimg) dén 82,74% (M-2). Piéu nay
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cho thiy cac méi truong nudi cay déu anh
huong tét dén hoat tinh chéng oxy hoa
DPPH cua nim dong trung ha thdo va dugc
cai thién hon so v6i d6i ching. Thir ty anh
hudng clia cac méi trudng 1én ty 18 bat goc
tu do DPPH la glucose + yeast > glucose +
peptone > glucose + nhong tim > frutose
+ nhong > frutose + peptone > frutose +
nhong. Diéu ndy co thé giai thich 1a do ham
luong polysacharide ciia ndm déng tring
ha thao khi nudi cdy & mdi truong M-2
(glucose + yeast) va M-3 (glucose + pep-
tone) cao hon cac moi truong con lai nén
kha nang khang oxy hdéa manh hon cac moéi
truong con lai. Két qua nghién ctiru nay gop
phan cung cip nhitng dan liéu khoa hoc cho
cac ung dung trong y hoc sau nay. Bdi vi,
su gia ting ham luong cac gbc tu do trong
té bao sé dan dén qua trinh 130 hoa, bénh tat:
X0 vira dong mach, suy yéu hé thong mién
dich, giam tri tug, tiéu dudng, ung thu...
[20]. Vi vay, viéc nghién clru va tim toi ra
cac moi truong nudi cdy nim dong tring ha
théao gitp gia ting ham lugng duoc chat c6
trong nim, cung cap thém ngudn dugc liéu
trong phong va tri bénh.

Bing 3: Anh hwéng carbon va nito
dén hoat tinh chdng oxy hoa DPPH ciia
nim dong trung ha thao C. militaris

STT | Méi truong rin 'I:i);lle)lliill)t},l‘;(z:/:)l.l’
1 |M-1 (Péi chimg) | 67,72¢+ 2,92
2 IM-2(G+Y) 82,74+ 2,63
3 IM-3(G+P) 82,30+ 2,80
4 |M-4(G+N) 78,11°+ 0,85
5 IM-5(F+Y) 75,0454+ 1,44
6 |M-6(F+P) 76,82+ 1,79
7 |M-7 (F+N) 71,809+ 1,36
8 |M-8 (GHN+P+Y)| 77,219+ 2,36
9 |M-9 (F+N+P+Y) | 73,70+ 3,38
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Ghi cha: Cdc chir cdi khdac nhau trong
cung mot cot thé hién sw khac biét y nghia
o mirc thong ké P < 0,05. G: glucose,
F: fructose, P: peptone, N: nhong tam kho

3. KET LUAN

Moi trudng rin c6 bd sung glucose
(20g/L) va cao nAm men (20g/L) lam ting
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rd rét ham lugng polysacharide ngoai bao
va gia tang ty 18 bat gdc ty do DPPH cua
nam dong trung ha thao C. militaris. Cong
thirc thich hop dé nuoi cdy nam dong tring
ha thao1a 0,1 g/L KH,PO,; 0,1 g/L MgSO,;
0,3g/L Vitamin B1, 20g/L glucose va 20g/L
cao ndm men.
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