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Tém tit
Stress oxy hoa gay ra boi cac gde tu do c6 thé dan dén phat sinh bénh 1y. Hién nay, nghién ciru phat trién cac
san pham chdng oxy hoa c6 ngudn goc tu nhién dang duge quan tam nhu mot liéu phap tiém nang trong viée
diéu tri phong ngira cac bénh 1y khong 1ay nhidm & ngudi. Nam nhong tring thao (Cordyceps militaris) duge sit
dung tir 1au trong cac bai thude ¢ truyén hd trg bdi b sirc khoe. Nghién ctiru duge 1y hién dai cho thiy mot sb
hoat chét chinh trong ndm nhong tring thao c¢6 tac dung chéng oxy héa manh. Nghién ctru nay dwoc thyuc hién
v6i muc tiéu danh gia tic dung chdng oxy héa ctia cac ché pham bao ché tir nAm nhong triang thao phdi hop véi
nhan sdm va ndm linh chi. Két qua d4anh gi4 cho thdy cong thirc bao ché theo ty 18 75%: 5%: 5% (ndm nhong
tring thao: nhan sam: linh chi) ¢6 tac dung chong oxy héa t6t nhét. Cong thirc bao ché thir nghiém c6 tac dung
chéng oxy hoa theo ca co ché trung hoa gbc tu do va giam thiéu qua trinh peroxy hoa lipid. Két qua thu nhan
g6p phan tao tién dé cho cac nghién ciru duge 1y tiép theo.

Tir Khéa: Nam nhéng tring ha thao, Nhan sam, nam Linh chi, Chong oxy héa, Peroxy héa lipid.
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1. Pit van dé

Chi Cordyceps gébm nhiéu loai ndm
c6 gia tri trong y hoc ¢b truyén chau A va
dinh dudng hién dai. Trong d6, Cordyceps
sinensis tur lau dugc su dung dé bodi bo suc
khde va hd tro chirc ning sinh san nam gioi,
nhung do ngudn tu nhién khan hiém va chi
phi cao, Cordyceps militaris - vo1 thanh
phan hoat chat twong dong va kha ning
nudi trong nhan tao tét - da tro thanh ngudn
thay thé phd bién. Nhiéu nghién ctru cho
théy C. militaris ¢6 cac hoat tinh sinh hoc
da dang nhu ting cudng mién dich, chong
oxy héa, chéng viém, khang vi-rat, bao vé
than kinh va ha lipid mau [1, 2]. Cac gbc tu
do oxy va nito 1 san phdm phu ctia qué trinh
chuyén hoa té bao, dong vai trdo quan trong
trong cin bang oxy hoa khir va diéu hoa cac
qua trinh sinh ly. Tuy nhién, khi tich liiy qua
mirc va khong duoc kiém soat boi hé thong
chbng oxy hoa ndi sinh, chung giy ra stress
oxy hoa, din dén t6n thuong té bao va rdi
loan chtrc nang sinh hoc [3]. Do do, viéc bd
sung cac hop chét c6 kha ning chéng oxy
hoa tir ty nhién dugc xem 1a hudng tiép can
tiém nang nham bao vé co thé trude cac tac
dong bét loi nay. Nhiéu nghién ctru da chimg
minh C. militaris c6 hoat tinh chong oxy hoa
manh théng qua kha ning trung hoa gdc tu
do. Hoat chat cordycepin giup giam stress
oxy hoéa, phuc hoi hoat dong cua cac enzyme
chéng oxy hoéa nhu SOD, CAT, GPx, GR
va GST, dong thoi lam giam nong d6 MDA
trong cac mo hinh in vitro va in vivo [4]. Bén
canh do, cac polysaccharide tur C. militaris
cling thé hién kha ning loai bé gbc hydroxyl
va tao phirc véi ion kim loai, gop phan ting
cudng hé thdng chéng oxy héa cta co thé [5-
7]. Nhitng phat hién nay cho thay tiém ning
ung dung cua C. militaris trong bao v¢ stic
khoe va phat trién cac san pham chirc nang.
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Bén canh nim nhdng trung thao, nhiéu
thao dugc khéc ciing da dugc chiing minh
¢6 tac dung boi bod sirc khoe. Nhan sam
Panax ginseng dugc xem la “vua thao moc”
nho kha ning cai thién strc khoe tong thé va
chtrc nang sinh duc [8], trong khi ndm linh
chi (Ganoderma lucidum) chua triterpen va
polysaccharide c6 hoat tinh chéng oxy hoa
manh, gép phan bao vé mo tinh hoan [9].
Tuy nhién, cac nghién ctru trude chi yéu tap
trung danh gid riéng 1¢ tung dugc liéu, chua
xem xét day dii hiéu qua ciia sy phdi hop giita
Cordyceps, Ganoderma va Panax ginseng
theo cac ty 1¢ khac nhau, mic du sy khac
biét vé& thanh phin hoat chat (cordycepin,
adenosine, polysaccharide; triterpenoid,
ganoderic acid, p-glucan) cho thiy tiém ning
tao hiéu qua hiép dong chéng oxy héa. Dya
trén co s¢ do, nghién clru nay dugc thuc
hién nhiam danh gia kha ning chéng oxy hoa
cuia cac cong thire phdi hop tir nAm nhong
trung ha thao (C. militaris) véi nhan sam (P,
ginseng) va nam linh chi (G. lucidum), qua
d6 1am co s¢ dinh hudng cho cac nghién ciru
dugc 1y tiép theo.

2. Phwong phap nghién ciru
2.1. Vit liéu

Nguyén liéu: Qua thé nam nhong tring
thao (C. militaris) duoc thu hoach tir hé thong
nudi trong hitu co ¢ kiém soét anh sang LED
da phd tai Trung tdm Nghién ctru va Phat
trién Cong nghé cao (VAST), ndm nhong
trung thao c6 ham luong cordycepin > 4mg/g
va adenosine > Img/g (dinh lwong HPLC).
Nguyén li€u nhan sam (P. ginseng) co sO 10
24022409 (ham luong ginsenoside tong sb
>0,30%, dat tiéu chuan theo Duoc dién Trung
Qudc 2020) va ndm linh chi (G. lucidum) c6
s6 16 231224 (dinh tinh c¢6 polysaccharide va
triterpenoid va dat chuén theo Duoc dién Viét
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Nam V) duoc cung cip boi Cong ty Co phan
dugc liéu Indochina. Tat ca cac nguyén liéu
tho trude khi sir dung déu dugce kiém tra cam
quan va d6 am dam bao <10%.

Céng thirc thir nghiém: Cac ché pham M1-
M6 duoge xay dung tir cao chiét C. militaris,
P, ginseng va G. lucidum theo cac ty 1& phdi
hop khac nhau. Quy trinh chiét xuit timg
duoc liéu cu thé nhu sau:

- Nam nhong tring thao: qua thé kho dugc
chiét bang dung moi ethanol-nude (3:7) &
55°C trong 2 gio, lap lai hai lan. Dich chiét
duoc loc, gdp va cd dac chan khong ¢ 50°C
dén con 1/10 thé tich ban dau. Trudc khi sdy
phun, dich ¢6 dugc bd sung maltodextrin
v6i ndng do 15-20% (w/v), sau d6 say phun
& diéu kién 150°C (nhi¢t do vao) va 80°C
(nhiét d6 ra), thu duoc cao khd C. militaris.
Hiéu suat chiét dat khoang 37%.

- Nhan sam: nguyén liéu (ré kho) duogc
chiét bang dung méi ethanol-nudc (1:8) &
80°C trong 3 gio. Dich chiét duoc ¢6 chan
khong & 55°C dén con 1/5 thé tich ban dau.
Trudc khi siy phun, bd sung maltodextrin
10-15% (w/v), tién hanh sy ¢ 160°C (nhiét
do vao) va 90°C (nhiét d¢ ra), thu dugc cao kho
P, ginseng. Hiéu suat chiét dat khoang 18%.

- Linh chi: Nguyén liéu kho dugc chiét
bang ethanol-nude (1:10) & 90°C trong 3
gio, 1dp lai hai lan. Dich chiét gop duoc co
dic chan khong ¢ 55°C, bo sung maltodextrin
20% (w/v), sau d6 sdy phun & 150°C (nhiét do
vao) va 85°C (nhi¢t do ra) thu dugc cao kho
G. lucidum. Hiéu suit chiét dat khoang 18%.

Céc cao chiét dugc chuan hoa vé do 4m
(<5%) va dugc phdi tron theo céc ty 16 trinh
bay tai Bang 1.

Bing 1. Céc cong thirc bao ché miu nghién ciu

Ty 1¢ phéi tron (%)
Cong thirc  Cag chiét nAm nhong tring thao  Cao chiét nhan saim  Cao chiét linh chi Ta duge
(C. militaris) (P. ginseng) (G. lucidum) (Maltodextrin)
Ml 35 25 25 15
M2 45 20 20 15
M3 55 15 15 15
M4 65 10 10 15
M5 75 5 5 15
M6 100 0 0 0

Héa chat: 2.2-diphenyl-1-picrylhydrazyl
(DPPH) 80 pM, H,0, Con tuyét ddi,
nudc deion, acid thiobarbituric (TBA),
Trichloroacetic acid 10% (TCA), HCI 0.25 N,
FeSO, NaCl 0,9 %, Malondialdehyde (MDA),
ascorbic acid 5 mM, (3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyl tetrazolium bromide (MTT),
Dém phosphate (pH 7.4), Bém PBS, DMSO.

Té bao, Déng vit thi nghiém: Té bao ung
thu gan HepG2, chudt Swiss tring. Toan bo

quy trinh nghién ctru trén dong vat tuan thu
nguyén tic 3R (Replacement - Thay thé,
Reduction - Giam thiéu, Refinement - Tinh
chinh) do Russell va Burch (1959) dé xuit,
nhdm bao dam tinh nhan dao va tdi wu héa
cac quy trinh nghién ctru. Viéc ap dung
nguyén tic ndy giup nang cao do chinh xac
ctia thi nghiém, giam thiéu sai sd va sir dung
hiéu qua cac ngudn lyc.
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2.2. Phwong phap thi nghiém

2.2.1. Phwong phdp xdc dinh ham lwong
hoat chdt chinh trong ché pham

Phuong phap dinh tinh sw co mat cua
adenosine va cordycepin thong qua sdc ky
ban mong TLC:

Bot ché pham dugc chiét trong dung moi
con nudc (ty 1& 7:3) theo ty 1 1/10 ml. Mau
dugc chiét 3 1an két hop siéu am 30 phat/
lan. Chiét siéu am trong khoang thoi gian
30 phat, mdi miu nghién ctru duoc chiét 3
lan. Sau mdi 1an chiét, tién hanh loc va thu
cac dich chiét. Tur cac dich chiét thu duoc,
tién hanh c6 quay giam ap suat dé thu hoi
cao chiét, can xac dinh trong lugng cua cao
chiét thu duoc. Cao chiét thu dugc tién hanh
chay sic ky ban mong dé dinh tinh sy xuat
hién cua hoat chat cordycepin, adenosine
va pentostatin. Cao thu nhan dugc tir cac
mau ly trich dugc phan tach bang sic ky 16p
mong (TLC). Trong d6, 4 pl dich chiét dugc
chdm trén ban sic ky TLC Silica 60 F254
(Merck Durc) va trién khai v6i hé dung moéi
cloroform-methanol-nudc (65:15:1, v/v/v).
Vét chat duge quan sat dudi UV254 va hién
mau vé6i thude thtr vanillin-sulfuric acid.

Phwong phap dinh luong ham luwong

adenosine va cordycepin chinh trong ché

pham théng qua phwong phdp HPLC:

Can chinh xac 100 mg mau chuin vao
dng Eppendorf 2,0 mL, hoa tan trong 2,0 mL
methanol (MeOH) dé thu dung dich nong
do6 500 pg/mL. Mau duoc ly tam & 12.500
rpm, sau d6 hat dich trong, loc qua mang
loc va khir khi trude khi bom vao hé thong
phan tich. Mau thir dugc nghién min, dong
nhit (> 50 g), can khoang 2,0 g va chiét
v6i 40 mL nudc & 40°C trong 60 phut; tién
hanh chiét 1ap lai 3 lan, gop dich chiét va
loc. Dich loc dugc c6 quay chan khong dén
khoang 10 mL, chuyén vao binh dinh mirc
25 mL va b6 sung dung mdi dén vach. Mau
tiép tuc duogc ly tm, loc qua mang va dua
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vao phan tich HPLC. Phan tich duogc thuc
hién trén h¢ HPLC Agilent 1260 series vi
bom G1311C, bd ldy mau tu dong G2260A,
b diéu nhiét cot G1316A va dau do DAD
G1315D. Str dung cot XDB-C18 (150 x 4,6
mm, 5 pm) kém guard column C18 (3,9 x
20 mm, 5 pm). Hé dung mdi gdm methanol
(A) va nudc chira 0,1% acid formic (B), toc
do dong 0,3-0,5 mL/phit, quét phd UV 200-
400 nm. Dit liéu dugc xtr Iy bang phan mém
Chemstation. Ham luong hoat chét can dinh
luong (X) trong mau thir dugce tinh bang pg/
mg (w/w) theo cong thic: X (ug/mg) = (a X
V x n)/m. Trong d6: a: ndng dd chat chuan
dugc tinh theo dwong chuén da xdy dung
(ng/mL), V: tong thé tich dung méi dinh mure
(mL), n: hé s6 pha lodng, m: khéi lwong mau
thir ban dau (mg).

Phwong phap dinh luong ham luwong
polysaccharide trong cong thirc:

Ham luong polysaccharide dugc xac
dinh theo phuong phap dugc md tad bdi
Tran Thi ang Ha va cong su co cai tién
[10]. Khoi lugng mau tir cac cong thure (10
g) dugc nghién dong nhit va chiét siéu am
trong dung dich NaOH 0.25% & 55°C trong
1 gio voi ty 1¢ dung moi/ nguyén li¢u (10:
1, v/w). Qua trinh chiét duoc lap lai 3 lan.
D1ch chiét duoc loc loai bo can va ct quay
thu céan chiét tong. Polysaccharide tong
sd duoc taa tir can chiét tong v6i ethanol
80%. Loc thu tia, hoa tan v6i nudc am
va trung véi HCI 5% thu duoc hdn dich
polysaccharide tong sb. Cat quay thu dugc
cao polysaccharide tong s6. Can khéi luong
chinh xéc, ham lugng polysaccharide dugc
tinh theo cong thirc:

m cao polysaccharide

z %100
m mau

polysaccharide =

2.2.2. Phuwong phdp ddnh gid hoat tinh chong
oxy hoa

Chudn bi mau thir: Mﬁu cia cac cong
thirec khac nhau dugc chiét trong dung moi
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con : nudce (ty 16 1:9) theo ty 16 1/10 ml. Mau
duoc chiét 3 1an két hop siéu am 30 phit/lan.
Ly tam thu dich chiét 3500 vong/phit trong
5 phut. Dich chiét mau duoc thu nhan va st
dung cho céc thi nghiém tiép theo.

Phuwong phap trung hoa DPPH: Hoat tinh
chdng oxy hoa dugc danh gia gian tiép thong
qua kha ning trung hoa cac gbc ty do DPPH
theo phuong phap mo ta boi Kumar va cong
su ¢6 cai tién [11]. Mu thir duoc pha trong
dung méi DMSO dat dai ndong d6 cudi ciing
trong phan tmg dat tir 2,5 dén 0,15625 pg/ml.

oD
EC (%) = 100 x

dbi chimg am

Ascorbic acid 5 mM trong DMSO 10% lam
ddi chung duong. Phan tng dugc thuc hién
trén dia ELISA 96 giéng, thanh phan phan
mg bao gdm dich mau thir 100 pL, DPPH
100 uL. Mau duoc U & nhiét do phong trong
30 phut va do mat do quang (OD) & budc
song A=515 nm trén thiét bi do UV-Vis. Gia
tri EC,, 12 ndng do cua chat thir ma tai do
trung hoa dugc 50% céc gbe tu do, dugc biéu
dién bang don vi mg/ml va dugc xac dinh
bang phin mém TableCurve AISN Software
(Jandel Scientific, USA) qua gia tri EC% va
day cac ndng do chit thir trong Ung.

- (0D, ;, - ODDMSO)

mau

Phwong phdp xdc dinh hoat tinh chong
peroxy hoa lipid trén gan chugt. Hoat dong
oxy hoa cua cac goc tu do giy ra hiéu img
peroxy hoa 16p phospholipid kép mang te
bao tao ra san pham trung gian la cac MDA.
Ham luong MDA dugc xac dinh bﬁng
phuong phap TBA, MDA phan ing v61 TBA
tao phitc MDA-TBA c6 mau hong, hap thu
manh & A = 532 nm [12]. Thi nghi¢m dugc
thuc hién theo phuong phap cua Blagodorov
va cong sy nhu sau: Chudt nhit tring thuan
chung Swiss, khdée manh, trong luong 20 + 2
g do Vién Vé sinh dich t€ Trung wong cung
cAp. M6 lay gan chudt va can chinh xac 100
mg gan chudt 1am homogennat trong cbi sir
o dieu kién 4°C voi Sml dém Tris 0,04 M, pH
=7,4va 10 ml H,O. Ly tam ¢ 600 vong/phut
trong 10 phut. Sau d6 1y 3ml dich ly tam cho
vao hén hop gém: 0,4 ml FeSO, 10° M; 0,4
ml dung dich axit ascorbic 102 M va 0,2 ml
chat thir 1a dich chiét nuée cua cac mau M1-
M6 véi cac nong do tir 0; 25,50, 75 va 100
pg/ml. Phan tmg chira dung dich nuéc duogc
str dung lam d6i chimg am. U hdn hop ¢ 37°C
trong 3 gio, 1ay hdn hop tra 1 ml TCA 30%,
sau d6 loc/ly tam 13y dich trong va thém 2 ml
dung dich axit thiobacbituric 0,25%. Pun soi
cach thuy khoang 15 phut, dé ngudi, xac dinh

OD

dbi chimg am

d6 hap thu ¢ budc song A = 532 nm. Ham
lugng MDA (%) cua mau thir dugc tinh theo
cong thire: MDA% = [ODT/ ODC] x 100 va
hoat tinh chéng oxy héa (HTCO) dugc tinh
theo cong thirc: HTCO% = [(ODC - ODT) /
ODC] x 100, trong d6 ODC la mat d§ quang
ctia mau ddi chimg, ODT la mét d6 quang
ctia mau thir. Céc sd liéu két qua thir nghiém
duoc biéu thi béng tri s& trung binh cua 3 lan
do khac nhau [13].

Phwong phap xdc dinh hoat tinh bdao vé
té bao gan khdi tac nhan gdy oxy héa H,0,:
Tac nhan oxy hoa manh H,0, gy chét té bao
ung thu gan HepG2. Cac mau thir duge ddnh
gi4 kha nang bao vé té bao gan khoi tac nhan
H,0, thong qua xac dinh ty 1¢ té bao song voi
thudc nhuém MTT. Té bao HepG2 dugc hoat
hoa trong mdi truong DMEM va céy trén dia
96 giéng v6i mat do khoang 5.000-10.000 &
bao/giéng, 1 & 37°C, 5% CO: qua dém de té
bao bam dinh va 6n dinh. Dung dich méu tir
cac cong thirc duoc chudn bi trong DMEM
sao cho néng do cudi trong phan ung dat
500, 250, 125, 62,5 va 31,25 pg/mL. Sau 24
glor thay moi tru:ong cl bang moi truong cod
mau thtr ¢ cac nong do khac nhau va H,0,
(300 puM). Mau té bao xir ly véi DMSO
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dugc st dung lam déi chimg am va H,0,/
DMSO duoc sir dung lam dbi chimg dwong.
Mau dugc U tiép trong 24 gid trude khi xac
dinh ty 1 té bao song sot véi thudc nhudm
MTT. Sau thoi gian ¢ mau, bo sung 20 pL
dung dich MTT (5 mg/mL trong PBS) vao
moi gleng U tiép trong 3-4 glor deé hinh thanh
tinh thé formazan. Loai bo méi trudng cii, bd
sung 100 pL DMSO vao mdi giéng dé hoa
tan formazan. Ghi nhan do hép thu quang tai
budc song 570nm. Ty 18 té bao sdng = 100 x
(A thi-202” Amiu aéi chimg im)-
2.2.3. Phuong phdp xir 1y 56 liéu

Mbi thi nghiém dwoc lap lai 3 lan, sb lidu
dugc xtr 1y théng ké véi phan mém chuyén
dung Excel 2019, TableCurve AISN Software
va Graphpad prism 8.

3. Két qua nghién ctru va Thao luian
3.1. Két qua ddnh gid ham lwong hoat chit
chinh trong cdc ché phim bao ché

Céc ché pham bao ché M1-M6 duoc danh
gia su c6 mat cua cac thanh phﬁn hoat chét
chinh trong ndm C. militaris nhu adenosine,
cordycepin va pentostatin thong qua phuong
phap sac ky 16p mong. Két qua cho thdy & tat
ca cac mau nghién ciru déu xudt hién 2 vét
chat chinh 14 adenosine, cordycepin trén ban
mong silica gel, con vét chit pentostatin chi
xuat hién mo nhat (Hinh 1).

Hinh 1. Ar_lh sic ky ban mong
cia cac mau M1-Mé6 ¢ UV254

(Ghi chii: (1): chdt chudn pentostatin (P), adenosine (4) va
cordycepin (C))
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Két qua dinh luong adenosine, cordycepin
va polysaccharide trong cac mau ché pham
cho thay ty 1& phdi tron anh huéng nhiéu
dén ham luong cac hoat chat chinh trong
ché pham (Bang 2). Cong thirc chira 100%
bot ndm C. militaris (M6) c6 ham luong
adenosine va cordycepin 1a cao nhat. Ham
luong cac hoat chat giam dan theo ty 1& phdi
tron nam dong trung ha thao, nhan sam va
ném linh chi (cong thic M2-M5). B6 sung
nam linh chi va nhan sam co6 cong dung tang
ham lugng polysaccharide trong ché pham.
Polysaccharide dugc xac dinh la mot trong
nhitng thanh phan chinh va tao nén mot sb
hoat tinh chdng oxy hoa, diéu hoa mién dich,
khang viém cua ndm nhong trung ha thao va
nam linh chi [14, 15] (Bang 2).

Bang 2. Ham lwong mét s hoat chit chinh ciia
cac ché pham M1-M6

Tén Ham lugng
iu Adenosine  Cordycepin  Polysaccharide
(mg/100g) (mg/100g) (g/100 g)
M1 121+3,03 25,8+0,65 38,84+0,97
M2 205+5,13 48,1+1,20 39,7+0,99
M3 281+7,03 67,1+1,68 31,1+0,53
M4 370+9,25 81,242,03 24,4+0,61
M5 373+11,83 116,0+2,90 26,4+0,66
M6 640+16,12 130,0 +£3,25 23,4+0,71

3.2. Két qua ddanh gid kha néing trung hoa
goc tw do DPPH ciia cdc cong thirc bao ché

Két qua danh gia cho thiy cac cong thirc
bao ché déu thé hién hoat tinh chéng oxy
hoa tiém ning véi gia tri ECy, dao dong 0,68
- 1,72 mg/ml. Chiét xuat nam nhong trung
thao, nhan sim va nim linh chi c¢6 su khac
nhau vé thanh phan hoa hoc, do do, ty 1¢ phdi
tron cac thanh phén duogc liéu c6 tac dong
khac nhau dén kha ning trung hoa gbc tu do
DPPH. Trong cac cong thirc bao ché, ty 18
phdi hop gdm 75% ndm dong tring ha thao
v6i 5% nam linh chi va 5% nhan sdm cho tac
dung trung hoa gdc tu do tbt nhat, véi chi s6
EC,, dat khoang 0,67 + 0,20 mg/ml (Bang 3).
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Bing 3. Két qua EC, mg/ml ciia cic ché pham M1-M6

Cong thirc nghién ciru M1 M2

M3 M4 MS M6

DPPH (ECy, mg/ml)  1,09%+0,19 140" +0,32

1,72°+£ 0,23

1,40+ 0,11 0,67°+0,20 1,11 £0,17

Ghichii: Gid tri trong bang 1a gid tri trung binh + dé léch chudn; cdc chiv cdi (a,b,c) khdc nhau biéu thi sw khdc biét c6 ¥

nghia thong ké ¢ mirc P < 0,05

3.3. Két qua danh gid trc ché qud trinh peroxy héa lipid trén gan chugt ciia cdc cong thive
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Hinh 2. Ham lwgng MDA (a) va hoat tinh HCTO (b) ciia cic miu M1-M6
trong thir nghiém qua trinh peroxy hoéa lipid trén gan chugt

Két qua cho thdy cac cong thiic bao ché
thé hién kha nang trc ché qua trinh peroxy hoa
lipid phu thudc theo lidu lugng. Ham luong
MDA trong khi xtr Iy v&i cong thue MS (100
ng/ml) twong duong 33,67% so véi mau ddi
ching khong bo sung mau. Trong khi d6, ¢
cac nong do thap hon ham luong MDA ting
cao hon, twong duong 45,2 - 72,41% so v&i
mau ddi chung (Hinh 2). Vi ham lugng thir
nghiém tir 25 - 100 pg/ml, hoat tinh chéng
oxy hoa (HTCO) cua cac cong thirc dao dong
tir 17,8% dén 67,33% va trong tat ca cac mau
nghién ciru thi mau M4 va M5 duoc danh gia
1a c6 hoat tinh chéng oxy héa cao nhat (dat
67,33 va 66,33%) tai nong d6 100 pg/ml.

3.4. Két qud dinh gia khd nang béo v¢ té
bao gan khdoi tac nhdn gdy oxy hoa H,0,
ciia cdc cong thirc bao ché

Két qua dénh gia trén mo hinh gay stress
oxy hoa té bao ung thu gan HepG2 cho thiy
cong thirc bao ché thé hién kha ning bao
vé té bao gan khoi tac nhan oxy héa manh
H,0,. Sau 24 gio tiép xuc voi H,0,, ty 18 té
bao sdng cua té bao xir 1y v6i cac cong thirc
bao ché dao dong tr 0,81 - 1,3 lan so véi
nhém d6i ching. Trong khi & mau ddi chimg
duong (chi c6 tac nhan gay oxy hoa H,0,)
ty 1¢ sdng cua té bao chi dat khoang 0,8 lan
so voi nhom d6i chimg (Hinh 3). Két qua
cho thay tit ca cac mau (M1-M6) déu c6
kha ning bao vé t& bao khoi tén thuong oxy
hoa do H202, thé hién qua ty 1 song cao hon
nhom H20:2 & moi néng do.
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Hinh 3. Hiéu qua bao vé té bao HepG2 ciia cic ché pham M1-M6

3.5. Phén tich méi twong quan giita ham
lwong cdc hoat chit chinh va hoat tinh sinh
hoc ciia cdc ché phim nghién civu

Méi twong quan gitra cac yéu td ham lugng
hoat chét va hoat tinh sinh hoc dugc phan
tich thong qua hé sé twong quan Spearman
v6i phan mém Graphpad prism 8. Két qua
cho thiy, c6 mbi twong quan am manh gitra
kha nang trung hoa goc tu do va hoat tinh bao
vé té& bao, v6i hé sd tuong quan R = -0,72.
Trong thur nghiém trung hoa goc tu do, cac
cong thie co gia tri ECy, thap twong ung
v6i kha niang trung hoa gbe tu do tét hon.
Adenosine/cordycepin cé trong quan am voi
hoat tinh DPPH, khi adenosine/cordycepin
tang hoat tinh DPPH c6 xu hudng gidm nhe,
nhung twong quan rat yéu nén cé thé khong
¢6 y nghia thong ké ro rang. Pong thoi, hai
thanh phan adenosine va cordycepin ciing
mdi twong quan am voéi ham luong MDA,
nhung hé s tuong quan tuong dbi thap voi
R =-0,09 (Hinh 4). Két qua phén tich ciing
cho thay hoat tinh bao vé té bao HepG2 anh
huong boi hai thanh phan chinh ¢6 trong nAm
dong trung ha thdo adenosine va cordycepin
v6i hé sé trong quan duong ¢ muc kha voi
R = 0,66. Két qua nay ciing dd duoc minh
ching trong cac nghién ciu trudec day vé

96

kha ning chéng oxy hoa ctia cic hoat chat
cordycepin va adenosine trong nim nhdng
trung ha thao C. militaris [4-6].

Két qua phan tich cho thdy anh huéng cia
thanh phan polysaccharide trong cic cong
thire dén kha ning bao vé té bao HepG2 1a
khong dang ké, do c6 mdi quan hé twong
quan dwong véi hé s twong quan thip R =
0,14. Thanh phan polysaccharide c6 twong
quan Am & mirc trung binh dbi voi hoat tinh
trung hoa gbc tu do DPPH, hé s twong
quan R = -0,52 (Hinh 4). Polysaccharide la
thanh phan c6 ciu tric phong phti va chiu
anh hu()’ng 16n cua chung giéng, moi truong
nuoi cay va phuong phap chiét tach [2]. Do
do, d6i voi phuong phap nudi cay hién tai
va chung gidng st dung, cdu tric cia cac
polysaccharide co trong sinh khdi nAm nhong
trung ha thao c6 thé chua thé hién hoat tinh
trung hoa DPPH tt nhur céc nghién ctru trude
day. Mit khac, két qua phan tich cho thiy
thanh phan polysaccharide c6 tac dung giam
thiéu qua trinh peroxy hoa lipid gay ra bai
ascorbic acid/ FeSO, thé hién qua mbi twong
quan 4m voi hé sé twong quan 16n R = -0,83
va ham luong MDA ¢ cac cong thic bao
ché (Hinh 2 va 4). Nghia 14, khi ham lugng
polysaccharide tang thi ham lugng MDA
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giam, ddy 1a dau hiéu tich cuc minh chimg
polysaccharide c6 kha nang giam peroxy hoa
lipid va thé hién tac dung chbng stress oxy
héa. Kha niang giam thiéu qua trinh oxy hoa
mang lipid ciia cac polysaccharide tir nAm
C. militaris da dugc minh chung boi Wei va
cong sy (2022) [16]. Trén mo hinh ca ngya
van (Zebrafish) gay viém voi oxazolone, dich
chiét giau polysaccharide tur nam C. militaris
¢6 kha ning giam thiéu hoat dong cua gbc tur
do, giam ham lugng MDA va hdi phuc céc té
bao rudt non & ca ngua van [16].

Polysaccharide

Ell Adenosine
=l Cordycepin

Adenosine |

Cordycepin [l

Polysaccharide

Hinh 4. Phéan tich so bd twong quan giira ham
lwong cic hoat chét chinh va hoat tinh sinh hoc
ciia cac ché phAm nghién ciru

Két qua cho thidy cong thic M5 (EC,,
DPPH ~ 0,67 mg/mL) c6 hoat tinh chdng oxy
hoa manh, vuot trdi so voi phﬁn 16n cac duoc
liéu don 1¢ d3 cong bd. Boi voi C. militaris,
EC,, bién thién 16n tuy nguyén liéu va phuong
phap chiét: khoang ~0,60 mg/mL v&i miu
dong kho, ~2,95 mg/mL véi mau twoi [17],
~0,48 mg/mL & phan doan polysaccharide
tinh sach [18], va co thé 1én toi ~12 mg/
mL véi chiét xuat methanol tho [19]. Nhu
vay, gid tri 0,67 mg/mL cia M5 nam trong
nhom hoat tinh manh, twong duong hoac
cao hon nhiéu két qua t6t da cong bd. Voi
G. lucidum, ECy, dao dong tur 0,22-0,31 mg/

mL & cac chung manh dén khoang 0,9-1,5
mg/mL & mau nudi trong phd bién [20]; do
d6é M5 vuot muce trung binh nhung chua dat
nhom manh nhét. D6i véi Panax ginseng, cac
chiét xuét tho thuong c6 ECy, > 2-10 mg/mL
[21], trong khi phan doan giau saponin dat
IC;, khoang 0,893 mg/mL (ABTS 0,210 mg/
mL) [22], hiém trudng hop ~0,66 mg/mL [23];
vi vay M5 thé hién hiéu luc vuot trdi so voi
nhan sam don 1¢ va ti€ém can cac phan doan
hoat tinh cao. Hi€u qua ndi bat cua M5 co thé
duoc 1y giai boi tac dung hiép dong giira cac
nhém hoat chat: cordycepin, adenosine va
polysaccharide tir Cordyceps; saponin tir P.
ginseng; cung triterpenoid va polysaccharide
cia G. lucidum. Su phdi hop nay tao cong
huéng sinh hoc, tang kha nang trung hoa gbc
tu do va 6n dinh mang té bao. Nghién ctru da
dugc lidu gan day ciing ghi nhan phdi hop
gitta P. ginseng - G. lucidum - C. militaris
giip giam manh ROS ndi bao [24], cing cb
gia thuyét vé hiéu tng hiép dong. Pang cha
¥, chua c6 nhiéu cong bd danh gia truc tlep
EC,, ctia to hop ba dugc liéu theo ty 1é toi uu
nhu nghién ctru nay; do do, két qua ECs, thap
(=0,67 mg/mL) cua M5 ¢6 thé xem la dong
gop moi, mo ra tiém nang phat trién cac che
pham chéng oxy héa da thanh phan tir nguén
duoc liéu nudi trong trong nudc.

4. Két luan

Di danh gia duoc hoat tinh chéng oxy hoa
trong diéu kién in vitro ciia cac ché pham co
thanh phan chinh 1 chiét xut ndim nhong
trung ha thao (C. militaris). Hi€u qua hoat
tinh chéng oxy hod ciing thé hién su phu
thudc vao ty 1& phdi hop gilia cac cao chiét.
Trong 6 cong thirc bao ché, cong thirc M5
g6m chiét xuat C. militaris, P. ginseng va G.
lucidum phdi hop theo ty 18 75%: 5%: 5%
cho hiéu qua chdng oxy hoa 6n dinh va hi¢u
qua nhét trong tat ca mo hinh in vitro (DPPH,
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peroxy hoa lipid va té bao). San pham c6 kha
nang chong oxy hoa theo ca phwong thirc
trung hoa gdc tu do va giam thiéu tic dong
cuia qua trinh peroxy hoa lipid. DPay 1a co s¢
va tién dé cho viéc ing dung cac san pham
két hop gitra cac dugc liéu dé mang lai hiéu
qua tot hon trong tuong lai.

Loi cam on: Nghién cuu dugc tai trg
boi dé tai “Nghién ctu tuyén chon gidng,
bao ton va toi wu diéu kién nuéi trong nham
nang cao chat luong nim dong tring ha thao
(Cordyceps militaris) cho san xuat ché pham
bao vé stic khoe”, ma s6 PTPLCN.28/23.
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Abstract

xidative stress mediated by free radicals (by-products of physiological processes in the body) could

lead to the development of various pathological conditions. Recently, research on the development of
natural antioxidant products has received increasing attention as a preventive therapeutic approach for non-
communicable diseases in humans. Cordyceps militaris, a medicinal fungus traditionally used as a health
tonic, has been reported to contain bioactive compounds with potential antioxidant properties in modern
pharmacological studies. This study aimed to evaluate the antioxidant effects of formulated products derived
from Cordyceps militaris in combination with Panax ginseng and Ganoderma lucidum. The results show that
the formulation with Cordyceps militaris: Panax ginseng: Ganoderma lucidum at the ratio 75% : 5%: 5%
exhibited the strongest antioxidant activity. The experiment demonstrated that antioxidant effects through
both free-radical scavenging mechanisms and the inhibition of lipid peroxidation. These findings will provide
evidence for further pharmacological investigations.

Keywords: Cordyceps militaris, Panax ginseng, Ganoderma lucidum, antioxidant, lipid peroxidation.
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