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TOM TAT

Ganoderma lucidum va Cordyceps militaris 12 hai loai ndm duoc ligu quy co nhiéu ung
dung trong y hoc cb truyén va y hoc hién dai. Cling véi su phéat trién cua viéc nghién cau va
nuoi trong nam, nhiéu san pham thuong mai nhu thuc pham chic nang, thuc pham bao vé stic
khoe tir ndm duoc liéu da dwoc san xuat. Trong do, san phdm cao nam CORDY-X c6 thanh
phan chinh 1a cao nim déng trang ha thao va cao ném linh chi, duoc nghién ciru va chuyén
giao bai Vién Phat trién Ung dung, Truong Pai hoc Thu Dau Mét. Trong nghién ctu nay,
nhom tac gia da danh gia chi tiéu chat luong cua san pham, xac dinh ham luong nucleoside
bing phuong phap sac ky 1ong hiéu ning cao, danh gia hoat tinh khang oxy héa bang phuong
phép bit gbc tu do DPPH (2,2-Diphenyl-1 picrylhydrazyl) va kiém tra d6 an toan caa san pham
trén md hinh té bao va 4u tring tém, Artemia franciscana. Két qua cho thay san pham dat cac
chi tiéu chat luong. Ham lugng adenosine va cordycepin dugc xéac dinh twong tng la 0,95
mg/g va 0,26 mg/g. Hoat tinh bat gc tu do DPPH dat khoang 27% tai nong d6 250 pg/mL.
Ngoai ra, san pham khong c6 thé hién doc tinh trén nguyén bao soi nguoi va trén Artemia
franciscana tai nong do lan luot 500 pg/mL va 1000 pg /mL. Két qua nghién cuu gop phan
lam rd thém thdng tin vé duoc chét, hoat tinh va d6 an toan caa san pham cao nam dugc liéu.

Tu khoa: Ganoderma lucidum, Cordyceps militaris, kha nang khang oxy hoa, doc tinh té bao,
Artemia franciscana.

1. MO DAU

Nhu cau vé nam dugc liéu cho céc nganh thuc pham chire nang va dugc pham ngay cang
tang. Trong d6, nam linh chi (Ganoderma lucidum) va nam déng tring ha thao (Cordyceps
militaris) & hai loai nAm duoc lidu quy da dugc nudi trong va sir dung rong rdi & Viét Nam va
cac nudc chau A khac nhu: Trung Quédc, Nhat Ban va Han Qudc v.v.

Ganoderma lucidum tir lau duoc biét dén nhu mot loai dwoc ligu quy, duoc sir dung phd
bién & Trung QUOC va cac nudc chau A, giup tang suc khoe va kéo dai tudi tho. Hién nay, nim
linh chi van tiép tuc dugc nghién ctu, véi nhiéu tiém ning duoc liéu méi duoc phét hién. Két
qua cua cac nghién cau hién dai cho thay hop chat tu nhién trong G. lucidum kha da dang bao
goém cac nhom nhu triterpenoid, polysaccharide, nucleoside, alkaloid, steroid, lacton va acid
béo [1]. Cac hop chit nay tao nén cac gia tri dwoc lidu quy cua G. lucidum nhu chira lanh vét
thwong, chéng oxy hda, bao vé than kinh va chdng viém [2-5]. Mac dd nhu cau ndm linh chi
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ngay cang gia tang, nhung qua trinh nu6i trong doi hoi nhleu cbng stc va thoi gian, nén san
lwong qua thé ndm linh chi van chua dép ung dugc nhu cau cua thi truong [6]. Cordyceps
militaris 1a mot loai nAm duoc li¢u da duoc st dung trong y hoc cb truyén véi nhiéu cong dung
nhu khang viém, diéu hoa mién dich, va hdi phuc stc khoe v.v. [7]. Nhitng nghién ctiu cua y
hoc hién dai cho thiy C. militaris c6 chira nhidu hop chét sinh hoc c6 gi4 tri cao nhu
cordycepin, adenosine, acid codycepic, polysaccharide, carotenoid, amino acid thiét yéu,
vitamin, cac nguyén t6 da luong va vi luong [7].

Trong cac nghién ciru trude day, nhom tac gia da khao sat cac didu kién nudi cay gidp tdi
uu hiéu qua sinh hoc va ham luong duoc chat caa qua thé nam C. militaris [8]. Cac diéu kién
chiét xuat qua thé nim giau cordycepin ciing duoc khao sét [9]. Cac nghién ctru in vitro va in
vivo budc dau ciing cho thiy cao nim C. militaris c6 cong dung day nhanh qua trinh phuc héi
vét thuong [10].

Dua trén céc két qua nghién ctru da dat dwoc, Vién Phat trién Ung dung - Truong Dai
hoc Thu Dau Mét, nghién ciru va chuyén giao cao ndm duoc liégu CORDY-X cho cong ty
MHD Pharma san xuit nhu mot thic pham bd sung. San pham cao nam duoc lidu 1a su két
hop gitta cao linh chi va cao dong trung ha thao, bd sung mat ong va maltose, dwoc san xuit
theo sb dang ky: 8007/2019/DKSP. Trong d6, nguyén liéu ndm dong trung ha thao va linh chi
duogc trong va chiét xuat theo cong nghé duoc chuyén giao tir Vién phét trién Ung dung,
Trudng Pai hoc Thi Dau Mot.

Trong nghién cttu ndy ching t6i cdng b cac chi tiéu chat luong da danh gia trong qua
trinh phat trién san pham, xac dinh ham lwong cac nucleoside dic trung cua C. militaris va G.
lucidum, danh gia hoat tinh khang oxy héa va doc tinh cua cao trén mé hinh té bao va u triing
tom Artemia. Két qua cua nghién ctru giup lam rd hon cac hoat tinh sinh hoc va tinh an toan
cua san pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu

Cao nam CORDY-X la san pham chuyén giao cdng nghé cuia Vién Phét trien Ung dung,
Pai hoc Thu Dau Mot cho cong ty ¢6 phan MHD Pharma.

Thudc thir, méi truong va chat chuan: Folin-Ciocalteu, 2,2-Diphenyl-1-picrylhydrazyl
(DPPH), DMEM/High glusoce véi L-glutamine, adenosine, cordycepin mua tir Sigma-Aldrich.

Nguyén bao s¢i nguoi dugc luu gift va nhan glong tai phong thi nghiém cong nghé té bao

tng dung, Vién Phat trién Ung dung, Pai hoc Thi Dau Maét. Artemia franciscana c6 nguon
goc Vinh Chéu, Bac Liéu, Viét Nam.

2.2. Kiém ham lwgng kim loai ning

Ham lugng kim loai niang theo tiéu chuan Viét Nam: Ham luong Chi (Pb), ham lwong
cadimi (Cd) va ham Iuong thuy ngan (Hg) dwoc kiém theo tiéu chuan ISO/IEC 17025 va
TCVN 8126:2009, bang phuong phap quang pho hap thu nguyén t.
2.3. Kiém chi tiéu vi sinh

Céc chi tiéu vi sinh theo tiéu chuan Viét Nam bao gom: Tong vi sinh vat hiéu khi (TCVN
4884-1:2015), Coliform (TCVN 6848:2007), tong s6 ham men, moc (TCVN 8275-1:2010),

Escherichia coli (TCVN 7934-2:2004), Clostridium perfringens (TCVN 5975:2010). Cac chi
tiéu duoc kiém tra bang phuong phap dem khuan lac.

109



Nguyén Minh Chanh, Nguyén Bdng Khoa, Tran Thj Mai, Lé Anh Duy, Nguyén Thj Lién Thuong

2.4. Phwong phap phén tich adenosine va cordycepin

Ham luong adenosine va cordycepin trong san pham dugc dinh lwong bang phuong phap
sac ky long hiéu ning cao (ultra-fast liquid chromatography UFLC). H¢ théng sic ky long
(Shimadzu UFLC Prominence, Kyoto, Japan) bao gém: Bom cao ap (LC-20A), cot sic ky
InertSustain C18 (5um, 250 x 4,6 mm), diu dd UV (SPD-20A). Qué trinh phan tach duoc thuc
hién dudi nhitng diéu kién sau: Pha dong bao gom nuéc va methanol (ty 16 80:20 viv), qua
trinh giai hap dwoc thuc hién véi tée do 1,0 mL/phat. Thé tich mau 20 uL, budc séng 257 nm,
nhiét d6 cot 40 °C, chét chuan duoc pha lodng va dung duong chuan theo nong tir 2-5 pg/mL.

2.5. Phwong phap khang oxy héa

Mau (0-250 pg/mL), hodc nude cat (di chitng am) dwoc cho phan ¢ng véi DPPH 0,3
mM (37 °C, 30 phut), trong téi dé kiém tra kha ning bat cac goc tw do DPPH. Sau phan @ng,
mau dugc do quang phd hip thu tai budc séng 517 nm [11]. Kha ning bét gbc tu do (%) duoc
xac dinh theo cong thirc bén dudi:

% Bit gitt DPPH = (OD ching am - OD miu) / OD ching am X 100%
2.6. Phwong phap danh gia doc tinh té bao
2.6.1. Nudi cdy va chudn bj té bao

Chuén bij té bao: Nguyén bao soi duoc nudi ciy trong dia Petri 100 mm hoic flask 75
cm? trong méi truong DMEM ¢6 nong d6 glucose cao, bd sung L-glutamine, nhung khong b
sung sodium pyruvate. Huyét thanh bao thai bo (FBS, Gibco) duoc bo sung véi nong do 10%,
va khang sinh streptomycin 100 mg/mL-penicilin 10.000 U/mL dugc b sung voi ndng do 1%.
Té bao dugc nudi ciy trong ta u (Esco CelCulture) & nhiét dd 37 °C va nong do6 CO, 5%.

Thu hoach té bao: Rua té bao vei dung dich dém PBS 1X, sur dung enzyme trypsin
EDTA 0,25%, u 5 phit 37 °C, 5% CO d¢ tach te bao ra khoi bé mat nudi cay. Bat hoat trypsin
EDTA bang méi trerong méi. Té€ bao duoc thu hoach bang cach Iy tdm ¢ 2000 rpm trong 5 phdt.

2.6.2. Pdnh gid dgc tinh té bao cia san pham

Huyén phu té bao (100 pL, mat do 50.000 té bao/mL) duoc phan phéi theo 3 nhém vao
ting giéng trén dia 96 giéng, mdi nhom 6 giéng. Sau 24 gio, té bao s& duoc nudi cy trong 200
UL moi truong ¢6 bo sung cao ¢ ndong do 500 va 1000 pg/mL, va duoc tlep tuc nudi trong 24
gio va 48 gio. Sau thoi gian khao sat, moi truong cli dugc hit bo va thay j[he bang 200 uL moi
truong méi khong FBS, va 20 uL thuoc th MTT (5 mg/mL), trong toi. T€ bao dugc u ¢ 37 °C,
trong 2-4 gio. Sau thoi gian 1, loai bé méi truong va bo sung 100 uL DMSO va do d6 hap thu
& budc séng 570 nm [10].
Ti 1& sbng sot cua té bao dugc tinh theo cong thire bén dudi:
Ty I& song (%) = 5= x 100%

~ A1a 0D mau té bao thir nghiém, A, 1a OD mau trang (DMSO), va A. 1a OD mau té bao
doi ching (khéng xtr ly vai corydy-X).

2.7. Phwong phap danh gia ddc tinh trén au tring tdm nwéc min Artemia franciscana

Au tring tdm Artemia franciscana dwoc ap va nudi theo diéu kién twong tu nhu cong bd
trude day [12]. Trong d6, 4u tring tdm Artemia franciscana Vinh Chau dugc ap né trong moi
truong nudc bién nhan tao bang cach hoa tan 38 g natri clorua trong nudc cat (1 L), ¢6 suc khi
va ngudn sang lién tuc, nhiét d6 nudc 25-29 °C trong 48 gio. Sau khi ng, au trang (dang nauplii
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hoat dong) dwoc chuyén qua mot truong moi. Muoi 4u trung nauplii dugc dat trong mot lo nho
5 mL, chaa 2 mL dung dich nudc bién nhén tao va 1 mL mau ¢ nong d6 khao sét. Thir nghiém
duy tri & nhiét @6 phong trong 24 gio.

Ty 1é séng dugc tinh theo cong thic:

Ty 1¢ song (%) = 2= X 100 %

Trong d6: St 14 s6 lugng nauplii sdng sot trong mau thir, va Sc 14 sé lugng nauplii sdng
sot trong mau doi chung

2.8. Phwong phap phén tich théng ké
Céc phan tich duoc thuc hién ba lan, két qua duoc tinh trung binh. Céac sé liéu duogc thu

thap va phan tich dit liéu bang phan mém Statgraphics XV.I, phan tich y nghia khac biét bing
phuong phap phan tich phuong sai (One-way ANOVA), p < 0,05 theo phép thir LSD.

3. KET QUA VA THAO LUAN
3.1. Panh gia chét lwgng san pham CORDY-X

San pham cao CORDY-X ¢6 cu triic sanh, dang cao dic, mau nau dam (Hinh 1), cao c6
mui thom dac trung cta déng trung ha thao va nam linh chi, khéng c6 mui vi la.

CAO DONG TRUNG
HA THAO

8%

CAO PONG TRUNG
HA THAO
@ CORDY X) [ corov.x)

Hinh 1. Thuc pham bao vé sirc khoe cao CORDY-X san pham chuyén giao khoa hoc cong nghé
gitra Dai hoc Thi Dau Mot va cong ty dugc pham MHD Pharma, S6 dang ky: 8007/2019/DKSP

Trong qué trinh phét trién mAu cao dugc pha loang dé kiem tra cac chi tiéu vi sinh, kim
loai nang. Két qua duoc trinh bay ¢ Bang 1.

Bang 1. Két qua kiém tra chét luvong san pham cao CORDY-X

Nhém Chi tiéu thir nghiém Két qua Don vi Phuong phap
Tdng sb vi sinh vat hiéu khi 100 CFU/g | TCVN 4884-1:2015
Coliform Khéng phat hién | CFU/g | TCVN 6848:2007
Vi sinh Escherichia coli Khéng phat hién | CFU/g | TCVN 7934-2:2004
Clostridium perfringens Khong phat hién | /25g | TCVN 5975:2010
Tbng s6 nAm men, méc <10 CFU/g | TCVN 8275-1:2010
_ | Ham luong Chi (Pb) Khong phat hién | mg/kg | TCVN 8126:2009
r'f;r’:‘g loal I 1am lwong Cadimi (Cd) 0,061 mg/kg | TCVN 8126:2009
Ham luong Thay ngéan (Hg) Khong phat hién | mg/kg | TCVN 8126:2009
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Két qua kiém tra vi sinh duoc thuc hién theo tiéu chuan Viét Nam (TCVN), két qua cho
thdy céc chi tiéu kiém tra déu dat theo quy dinh. Trong d6, khong phat hién sw c6 mit cua vi
khuan Coliform, E. coli va C. perfringens. Tong vi sinh vat hiéu khi (Total viable count, TVC)
la 100 CFU/g, va tong men méc nhod hon 10 CFU/g.

Két qua kiém tra ham luong kim loai ning theo cong bé: Ham lwong Chi (chuén cao nhét
3 mg/kg) va ham lwong thily ngan (chuan cao nhat 0,1 mg/kg) déu cd két qua khdng phat hién,
ham lwong Cadimi (Cd) chi 0,061 mg/kg, rat thap so véi chuan cao nhat 1 mg/kg.

Tir céc két qua trén, nhan thiy cao CORDY-X c¢6 chi tiéu vi sinh va kim loai ning dat
tiéu chuan chit luong. Bé xac dinh thém thanh phan cac dugc chit khac trong cao, ching toi
tién hanh phan tich ham lwong cc nuclosides quan trong nhu adenosine va cordycepin.

3.2. Pinh lwgng hoat chat Adenosine va Cordycepin

Adenosine va cordycepin | hai hop chat nucleoside quan trong va dic trung cho cao
C. militaris va cao G. lucidum [5, 13].

759
60

454

Mv

30

154

Thoi gian (phiit)

Hinh 2. Sic ky d6 ciia cao CORDY-X

Ham lugng adenosine va cordycepin duge xac dinh bang phuong phép sic ky long hiéu
niang cao. Dya trén thoi gian luu cia chat chuan va nghién ctu trude day trong cing didu kién
thi nghiém [10], peak cua adenosin xuat hién sau 5,6 phit va peak cua cordycepin cd thoi gian
luu khoang 6,5 phat (Hinh 2). Nong d6 twong wng caa adenosin va cordycepin 1a 0,95 mg/g
va 0,26 mg/g (Bang 2).

Ngoai anh huong ciia phuong phép chiét xuat, chat luong cua cao con bi anh hudng boi
nguon nguyén lidu. Trong d6, dong tring ha thao dugc nubi trong theo quy trinh nghién ciu
tai Pai hoc Thu Dau Mét, cho ham lugng adenosine va cordycepin cao [8]. Ngoai ra, quy trinh
chiét sir dung dung mdi an toan cho thuc pham, véi ché do chiét duoc tdi wu [9].

Bdng 2. Ham luong adenosine va cordycepin trong cao CORDY-X

Thanh phan Nong d6 (mg/g)
Adenosine 0,95 £ 0,00
Cordycepin 0,26 + 0,00

Ham luong céc hoat chét 13 yéu té duoc quan tdm trong san pham thuc pham bé sung.
Trong do, adenosine c6 tac dung diéu chinh céc kich thich than kinh théng qua giam giai phong
c4c acid amin kich thich nhu aspartate va glutamate [14] hoic bao vé tim mach va diéu tri
chdng lai bénh suy tim méan tinh [15]. Cordycepin ciing cho thay nhiéu tac dung dugc 1y nhu
trc ché té bao bach cau [16]. Pic biét, cordycepin ¢ kha ning @c ché biéu hién cia gen cua
mét s6 loai virus nhu virus cam cim, virus bai liét [17] va virus SARS-CoV-19 (tic ché 65 %
gene E va gen 42% gene N) [18].
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3.3. Hoat tinh khang oxy hoa

Hoat tinh khang oxy hoa cua cao dugc kiém tra bang phuong phap bit goc ty do DPPH.
Két qua cho thiy phan tram bét goC tw do phy thuéc vao nong d6. Tai 15,63 pg/mL, cao chi
thé hién khoang 1,8% hoat tinh bat géc tu do DPPH, hoat tinh ting 1én khoang 27% tai ndng
d6 250 pg/mL (Hinh 3).

30,0 1
20,0 1

10,0 1

Kha ning bt gbc tw do DPPH (%)

00 M ,
15,63 31,25 62,5 125 250
Néng do (ng/mL)

Hinh 3. Hoat tinh bt géc tu do DPPH cua cao CORDY-X

Nhiéu nghién ctu cho thay, cac polysaccharide va phenolic Ia thanh phan chinh c6 hoat
tinh khang oxy héa trong cao chiét C. militaris va G. lucidum [19, 20]. Jing va cong su (2015)
d3 ghi nhan két qua cac polysaccharide duoc chiét tir qua thé C. militaris c6 kha niang bat 50%
géc tu do DPPH ¢ nong d6 104-285 ug/mL [21]. Cao chiét methanol cua qua thé G. lucidum
ciing c6 kha ning bét khoang 52,6% gdc tu do hydroxyl (OH) & nong do 16 mg/mL [19].
Trong mot nghién ciru khac, nhom tac gia da danh gia kha nang khang oxy hoda cua cao trén
nguyén bao soi ngudi, két qua cho thiy cao c6 kha ning bao vé té bao bj stress oxy hda gay ra
bai H202 [22].

3.4. Pjc tinh trén té bao nguyén bao sgi

Trong nghién ctu trude do, san pham da duoc Kiém tra doc tinh va cho két qua an toan
trén nguyén bao soi nguoi & ndng do 0-320 pg/mL [22]. Tai nghién ctiu ndy, san pham duoc
danh gia doc tinh trén hai nong d6 cao hon, 500 pg/mL va 1000 pg/mL, trong 24 gio va 48
gio. Két qua thir nghiém cho thay, san pham khong gay doc cho té bao o hai nong do kiém, ty
& té bao séng déu dat 100% sau 24 gid (Hinh 4). Té bao duy tri hinh thai khoe manh dic trung
cua nguyén bao soi (Hinh 5).

250,0 A
Pbi ching

200,0 4 * 500 ug/mL -
S ®1000 ug/mL -
2 150,0 A
&
2
‘g 100,0 1 - =
@
>
= 50,0 1

0,0

24 48

Thoi gian (gio)
Hinh 4. Ty 1& séng cua nguyén bao soi khi dugc nudi trong méi truong chira cao CORDY-X
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Sau 48 gio thir nghiém, ty 1¢ song té bao giam nhe 10-15% so véi mau doi ching (Hinh 4).
Tuy nhién, mat d6 té bao van tang 1én va hinh thai van duy tri khée manh, dac trung cho
nguyén bao soi (Hinh 5).

P CORDY-X
Daoi chimg
500 pg/mL 1000 pg/mL
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Hinh 5. Nguyén bao soi nguoi khi nudi cay trong méi truong chira cao CORDY-X
sau 24 gio va 48 gio, ty 1€ 100 um.
Nhu vay, san pham khong gay doc cho nguyén bao soi ngudi ¢ nong do 500 va 1000 ug/mL
sau 24 gio va 48 gio nudi cay.

3.5. Poc tinh trén mé hinh 4u tring tdm Artemia franciscana

Au trung tdm Artemia franciscana duoc xem 1a mot cong cu hitu ich cho viéc khao sét
doc tinh, vi tinh kinh té va han ché cac khia canh dao duc so véi thir nghiém trén dong vat.
Ngoai ra, két qua doc tinh trén Au tring tém thdng qua gia tri LCso 6 mdi twong quan véi doc
tinh thur nghiém trén in vivo [23].

Dac tinh ciia cao CORDY-X duoc danh gia trén mé hinh 4u tring tdm nudc man Artemia
franciscana. Au tring sau khi 4p n& 48 gio duoc cho vao dung dich chira cao duoc liéu véi
nong do thir tir 250 pg/mL dén 1000 pug/mL (Hinh 6).

100,0 - - -
g 75,0 1
on
=)
S 50,0 -
‘(i').
& 250 -
0,0 : : : : : :
0 250 500 1000
Néng d¢ (ng/mL)

Hinh 6. Ty I& séng cua 4u tring tdm Artemia franciscana
khi dugc nubi trong méi truong chira cao CORDY-X

Két qua cho thiy, cao CORDY-X vai ndng d6 250-1000 pg/mL khong biéu hién doc tinh

trén 4u tring tm sau 24 gio thir nghiém. Ty 1¢ song mAu thir va mAu doi ching khong co sy
khac biét co y nghia thong ké, au trung boi va hoat dong binh thuong.
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4. KET LUAN

Nghién ctru da danh gia duoc cac chi tiéu chat luong, ham luong duoc chét, hoat tinh
khéng oxy hda, va tinh an toan caa san pham cao nim duoc liéu CORDY-X. Trong d6, san
pham dat cac chi tiéu kiém nghiém vé vi sinh va kim loai nang. Ham luong cua cac nucleoside
quan trong bao gébm adenosine va cordycepin lan lugt 0,95 mg/g va 0,26 mg/g. San pham c6
kha ning bat 27% gbc tu do DPPH tai ndng do 250 pg/mL. San pham khdng cé thé hién doc
tinh trén nguy@n bao soi nguoi va trén au tring tdm Artemia franciscana tai nong do 1an luot
500 pg/mL va 1000 pg/mL. Két qua nghién ctru gop phan cung cap thém thong tin vé chat
lwong va hoat tinh caa san pham.

Loi cim on: Nghién ciru nay duoc tai tro boi Truong Dai hoc Thit Dau Mot trong dé tai ma
s6 DT.21.2-043.
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ABSTRACT

EVALUATION OF QUALITY, ANTIOXIDANT ACTIVITY, AND TOXICITY OF
CORDY-X EXTRACT ON HUMAN FIBROBLAST CELLS AND THE BRINE SHRIMP
Artemia franciscana

Nguyen Minh Chanh, Nguyen Dang Khoa*,
Tran Thi Mai, Le Anh Duy, Nguyen Thi Lien Thuong*
Institute of Applied Technology, Thu Dau Mot University, Binh Duong Province
*Email: nguyendangkhoa@tdmu.edu.vn; thuongntl@tdmu.edu.vn

Ganoderma lucidum and Cordyceps militaris are two major medicinal mushrooms with
long-term usage in traditional and modern medicine. Along with the development of the research
and cultivation of medicinal mushrooms, numerous commercial products, such as functional and
supplemented foods, have been produced. Among them, the CORDY-X mushroom extract is
the product that has the main ingredients of C. militaris and G. lucidum mushroom extracts. The
Institute of Applied Technology, Thu Dau Mot University researched and transferred this
product. In this study, we evaluated the product’s quality standards, quantified major bioactive
compounds, adenosine, and cordycepin, by the UPLC method, determined the antioxidant
activity against DPPH free radicals, and assessed cytotoxicity on human fibroblast cells and
toxicity on Artemia franciscana shrimp. The results showed that the product meets quality
standards. The adenosine and cordycepin contents were 0.95 mg/g and 0.26 mg/g, respectively.
The product scavenged 27% of DPPH free radicals at a 250 pug/mL concentration. The product
is not toxic to human fibroblasts or to Artemia franciscana at concentrations of 500 pg/mL and
1000 pg/mL. The findings clarify some pharmaceutical ingredients, antioxidant activity, and the
safety level of pharmaceutical herbal products.

Keywords: Ganoderma lucidum, Cordyceps militaris, antioxidant activities, cytotoxicity,
Artemia franciscana.
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