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KHA NANG LY TRICH CORDYCEPIN VA
ADENOSINE TU NAM PONG TRUNG HA THAO

(CORDYCEPS MILLITARIS)
BANG DUNG MOI NUGC
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TOM TAT:

Nam dong trung ha thdo - PTHT (Cordyceps militaris) tit 1au da trd thainh mot trong nhitng loai
nam dugc liéu cao cip, c6 nhiéu hoat chit sinh hoc quy, gitip bdi bd stic khde, ting cudng kha ning
mién dich, khang khuin, chdng oxy héa, hd trg tim mach va chdng khdi u. Trong d6, Cordycepin va
Adenosine 1a 2 hoat chat sinh hoc quan trong quyét dinh chat Iugng va gid tri dugc 1y clia nAm
DTHT. Do vay, bai nghién cttu ddnh gi4 sy 4nh hudng clia phuong phap sy thing hoa va khd niing
ly trich Cordycepin va Adenosine tif nAm PTHT bing dung mdi nuéc. K&t qua nghién cttu cho tha'y
st dung dung mdi nu6e c6 thé ly trich hiéu qua hoat chat Cordycepin va Adenosine tir qua thé nAim
DTHT véi cdc thdng s6 nhu ngdm trong nu6e soi, ty 1& rin/léng 1a 10/200g/mL, thdi gian chiét 1a 20
phiit. Him lugng Cordycepin va Adenosine 1an lugt 12 427mg/kg va 67mg/kg trong nguyén liéu
tuoi, 2318.9mg/kg va 351.4mg/kg trong nguyén li¢u sdy thing hoa.

Tw khéa: nAm dong tring ha thdo, Adenosine, Cordycepin, Cordyceps militaris, HPLC, extract

Cordycepin.

1.Pat van dé

Cordyceps 12 mot loai nAm dudc liéu truyén
thong ndi ti€ng ctia ngudi Trung Qudc va thude ho
nim Ascomycetes [1]. Céc loai thudc gidng
Cordyceps c6 nhiéu trong t nhién va 1a san pham
tu nhién c6 ich vdi nhiéu chat c6 hoat tinh sinh hoc
quan trong, nhu: Adenosine, Cordycepin va
polysaccharide. Nhitng chit nay c6 tdc dong tich
cuc d&n cac hé co quan trong cd thé con ngudi, nhu:
tudn hoan, mién dich, tim mach, ho hip [2-3]. Hai
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loai dudc st dung phd bi€én & Trung Qudc la:
Cordyceps sinensis va Cordyceps militaris, trong d6
Cordyceps sinensis da dugc sit dung phd bi€n hon
2.000 nam qua [4].

So v6i Cordyceps sinensis, Cordyceps militaris
d& nudi cdy trong cd moi trudng 16ng va mdi trudng
dic v6i nhiéu ngudn carbon va nitd khdc nhau.
Nhitng nghién cttu gin diy da ching minh ring
Cordyceps militaris chita nhiéu thanh phan hoat
tinh ¢6 tiém ning dugc liéu nhu: Cordycepin,
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ergosterol, mannitol va nhiéu loai polysaccharide
c6 tdc dong d&€n nhiéu hé co quan trong co thé,
phong chong dudc nhiéu bénh nén da dugc st dung
v6i nhiéu muc dich chira tri khdc nhau [5-7].

Phin 16n trong céc nghién cttu, Cordycepin va
Adenosine dugc ly trich bing cdc dung mdi nhu:
methanol, isopropanol v n-butanol trong diéu kién
c6 két hop hoic khong két hop véi nude, cung véi
su hd trg clia séng siéu Am [8-13]. Tuy nhién, chua
¢6 cdc nghién cttu vé phuong phép ly trich sit dung
dung méi nudc, diy la phuong phap phd bién cla
ngudi sit dung nhitng sdn phim bio vé stic khée.
Pdng thdi d€ bido quan va st dung lau dai, nAm
DTHT thudng dugc bdo quan dudi dang siy thing
hoa. Tuy nhién, chua cé nghién cttu chinh thic nao
ddnh gia sy 4nh hudng phuong phép siy thing hoa
1én ham Iugng hoat chit cia nAm DTHT. XuAt phat
tif cic van dé trén, viéc danh gia sy 4nh hudng clia
phuong phdp siy thing hoa va kha ning ly trich
Cordycepin va Adenosine tf nim BDTHT
(Cordyceps millitaris) bing dung modi nudc can
dugc thuc hién d€ 1am luin cd khoa hoc cho viéc
cung cip thong tin dén ngudi st dung, tir d6 tao
dung dugc long tin, dap tng da dang héa sdn phim
theo nhu cAu va thi hi€u cla ngudi tiéu diing.

2. Phuong tién va phuong phap nghién ciru

2.1. Phuong tién nghién citu

2.1.1. Vat liéu

Qua thé ndm PTHT (Cordyceps militaris) dugc
nudi trong tai Trudng Pai hoc Tra Vinh. Miu sau
khi thu hoach dudc chia thanh 2 phin: PTHT tuoi
va DTHT siy thing hoa, dugc bido quan lanh & 40C
va luu trit &€ st dung cho tat ca cac thi nghiém.

2.1.2. Héa chdt va thiét bi sit dung

Chit chuin: Cordycepin (Sigma-Aldrich) va
Adenosine (Sigma-Aldrich), Acetonitrile (Merck),
Methanol (Merck), Ethanol (Merck), Postassium
dihydrophosphate,...

Ham lugng Cordycepin va Adenosine dudc
phan tich bing thiét bi sic ky 16ng hiéu nang cao
HPLC (High Performance Liquid
Chromatography) v6i diu do PDA (Photodiode
Array Detector) cia hang Waters.

2.2. Phuong phdp nghién citu

2.2.1. Quy trinh khdo sdat ham luong hoat chdt
Cordycepin va Adenosine tit qud thé ndm dong tring
ha thdo (Hinh 1, Hinh 2, Hinh 3)

Hinh 1: M&u BTHT tudi (Cordyceps militaris)

Hinh 2: MGu BTHT da sdy thdng hoa
(Cordyceps militaris)

Hinh 3: Quy trinh khdo sat ham lugng
Cordycepin va Adenosine trong quad
thé ném DTHT
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2.2.2. Phuong phdp dinh luong Cordycepin va
Adenosine trong qud thé ndm Pong tring ha thdo

Chuin bi dung dich chuin Cordycepin va
Adenosine va dung dudng chuin:

Dung dich Cordycepin chudn: Cin chinh xic
10mg Cordycepin chuin, cho vio binh dinh mifc
20mL, thém nudc cit d&€ duge dung dich chuin cé
ndng @ 0.5mg/mL. Pha loing bing nudc cit dudc
dung dich Cordycepin néng do lan lugt Sug/mL
10pg/mL, 20pg/mL, 40pg/mL va 80pg/mL.

Dung dich Adenosine chudn: Can chinh xic
10mg Adenosine chuin, cho vao binh dinh mic
20mL, thém nudc cit d€ duge dung dich Adenosine
chuin ndng dd 0.5mg/mL. Pha loing biing nudc cat
dugc dung dich Adenosine ndng d6 lan lugt
Spg/mL, 10pg/mL, 20pg/mL, 40ug/mL va
80pg/mL.

Dinh lugng: Qua trinh dinh lugng dugc thyc hién
trén hé thong HPLC-PDA (Waters). Cot ODS-C18
(250 mm x 4.6mm x Smm). Detector PDA tai buGc
song 260nm. Hé pha dong Acetonitrile/dung dich
dém phosphate pH 6.5 (ty 1& 8/92). Nhiét do cot
30°C. Toc dd dong: 0.6 mL/phit. Thé tich tiém
20uL  (dinh lugng chung Cordycepin va
Adenosine).

2.2.3. Khdo sdt cdc yéu t6 anh hudng dén qud
trinh ly trich Cordycepin va Adenosine trong dong
trung ha thdo

Tinh hiéu sudt ly trich: Ly trich PTHT trong
dung mdi, loc va cd khan dich trich thu dugc cao

Hinh 4: Budng chudn Adenosine

kho. Can khoi lugng cao kho chinh xdc bing can
phan tich hoa tan 10mg cao khd trong methanol dé
ti€n hanh dinh lugng Cordycepin va Adenosine
trén thi€t bi HPLC-PDA.

Hiéu suit ly trich dudc tinh theo cong thic:

H (%) = (mhoatch?{t mpz). IOQ ’

Trong d6: my.,; nye 12 khoi lugng hoat chat
(Adenosine hodc ‘ Cordycepin) thu dugc (mg);
Mpryr 12 khoi lugng mau PTHT st dung d€ ly trich
(mg).

Chi tiéu ddnh gid: Céc thi nghiém dugc khdo st
dua vao hiéu suit ly trich, vd ham ludng hoat chat
thu dudgc.

3. K&t qua va thdo luan

3.1. Puong chudn Cordycepin va duong chudn
Adenosine

Pudng chuin Adenosine va dudng chuin
Cordycepin dugc dung & cic ndng do: Sppm,
10ppm, 20ppm, 40ppm va 80ppm nhu é Hinh 4 va
Hinh 5.

3.2. Két qud khdo sdt su anh hudng cdc phuong
phdp ly trich dén ham lugng hoat chat Cordycepin
va Adenosine thu duoc ti qud thé ndm dong tring
ha thao

Thi nghiém dudc kh3o sat d6i v6i 2 nghiém thifc
tuong tng véi 2 phuong phép ly trich: ngdm trong
nudc so6i va dun trong nudc soi, mdi nghiém thifc
dugc 1ip lai 3 1an. Ti€n hanh cAn 2 miu, mdi miu
10g BTHT tudi cho vao erlen 500mL. Cho vao mdi
erlen 200mL dung mdi tuong tuong Ung vGi 2

Hinh 5: budng chudn Cordycepin
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nghiém thitc. Thai gian ly trich 1a 30 phiit. Loc dich
trich bing mang loc Whatman No 1, thu dich trich.
Lam bay hdi dung méi thu cao kho, cin khoi lugng
cao khd thu dugc, hoa tan 10mg cao kho trong
methanol dé ti€n hanh dinh lugng Cordycepin va
Adenosine trén thi€t bi HPLC-PDA.

3.3. Két qud khdo sdt su anh hudng ciia ty 1¢
rdn/long dén ham luong hoat chét Cordycepin va
Adenosine thu dugc tit qud thé ném PTHT

Ty 1& rin/léng sé dnh hudng rat I6n d&€n ham
lugng hoat chit Cordycepin va Adenosine thu
dudc trong qu4 trinh ly trich PTHT. Pay 1a y&u to

Bdng 1. K&t qud khdo sat su dnh hudng cla phuong phép ly trich d&€n ham lugng hoat chéit
Cordycepin va Adenosine thu dudc tir qud thé ndm BTHT

) .. |Tilgranléng| Thoi Ham lugng Hiéu suét ly Ham lugng Hiéu suét ly
STT | Phuangphaply trich (g/mL) gian | Cordycepin (mg)| trich(%) | Adenosine(mg) | trich (%)
1 | Ngém trong nuéc soi 4.30 0.0430 0.69 0.0069
10/200 30 phat
2 | Buntrong nudc s6i 4.60 0.0460 0.78 0.0078

K&t qué khdo sat & Bang 1 cho thdy & 2 nghiém
thic tuong Gng vGi 2 phudng phdp ly trich thong
thudng ddi v6i ngudi sit dung, hiéu suit ly trich
Cordycepin va Adenosine cho k&t qué khac biét
khong ding k&, véi ham lugng Cordycepin
430mg/kg va Adenosine 69mg/kg (phuong phdp
ngdm trong nudc s6i), ham lugng Cordycepin
460mg/kg va Adenosine 78mg/kg (phuong phép
dun trong nudc soi). Pidu nay ly gidi trong hdp chat
Adenosine ¢6 cdc nhém OH phéan cuc s€ tuong tac
t6t v6i nhitng hgp chit phan cuc nhu nudc. Tuy
nhién, phudng phap ngdm trong nudc sdi dugc su
dung phd bi€n, don gidn so vdi phuong phap dun
s0i, nén ching td6i chon phuong phdp ngdm trong
nudc sdi d€ nghién citu khdo sit cic yéu to ti€p
theo. Pong thdi, phuong phap nay cé thé chiap nhan
trong viéc st dung nim PTHT dé€ khuyén cédo
ngudi ti€u dung.

quan trong danh gi4 kha ning khué&ch tdn clia hoat
chi't sinh hoc vao dung moi, vi vay d€ tim ra ty 1&
rin/léng t6i uu nha't cho qua trinh ly trich, ching
toi ti€n hanh khdo sit cdc ty 1& rin/ldng khic
nhau: 5/200; 10/200; 15/200; 20/200; va 25/200
(g/mL) d6i véi nguyén liéu PTHT tuoi. K&t qua
khdo sat dugc trinh bay trong Bang 2.

K&t qua khédo sat cho thdy: khi ting ty 1& rin/16ng
ting tr 5/200g/mL dén 25/200g/mL thu dugc ham
lugng Cordycepin va Adenosine cang cao. Va & ty
1é rin/ldng 10/200g/mL 1a t5i wu nhdt do dat ham
lugng hoat chat Cordycepin thu dugc, hiéu suit ly
trich Cordycepin cao nhat. Piéu nay c6 thé gidi
thich do qu4 trinh thAim thau c4c hoat chit sinh hoc
vao dung modi 1a qué trinh vat Iy va khi st dung
lugng dung moi ting s& 1am cho cac hoat chit sinh
hoc ti€p xtc v6i dung mdi t6t dAn d&€n kha ning
thAm thau cao hon, nén dat hiéu suit ly trich cao.

BAng 2. K&t qud khdo sat su dnh hudng cla ty I réin/Idng dén ham lugng hoat chét
Cordycepin va Adenosine thu dudc tif qud thé ndm BTHT

STT Phuongphap | Tilérdnlong | Thdigian Ham lugng Hiéu suétly Ham lugng Hiéu suétly

ly trich (g/mL) (phat) Cordycepin (mg) trich (%) | Adenosine (mg) | trich (%)

1 5/200 2.2 0.0440 04 0.0080

2 10/200 4.3 0.0430 0.69 0.0069

3 | Ngamtrong 15/200 30 5.2 0.0347 121 0.0081

nudc soi
4 20/200 5.65 0.0283 1.27 0.0064
5 25/200 58 0.0232 1.32 0.0053
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Céc ty 1€ rdn/1dng: 15/200; 20/200; va 25/200
(g/mL) mic du ham lugng hoat chit Cordycepin
va Adenosine c6 ting so v4i ty 1€ 5/200 va 10/200
(g/mL) nhung hiéu suat ly trich Cordycepin thu
dugc lai gidm do ting lugng nguyén liéu s dung
nén da lam gidm hiéu suit ly trich. Vi vay trong
thi nghiém nay da chon ty 1€ rin/1dng 10/200g/mL
la diéu kién t8i wu cho quy trinh ly trich
Cordycepin va Adenosine trong nAm DTHT biing
phuong phdp ngdm nudc soi.

3.4. Két quad khdo sdt su anh hudéng cia thoi
gian ly trich dén ham lugng hoat chat Cordycepin
va Adenosine thu dugc ti qud thé ndm dong tring
ha thao

Thai gian ly trich ciing 12 y&u t& quan trong clia
qud trinh ly trich va déng vai trd quyét dinh dén
hiéu suft ly trich. Thi nghiém khdo sit sy anh
huéng cda thdi gian ly trich d&n ham ludng
Cordycepin va Adenosine trong DPTHT thu dugc
k&t qué trinh bay theo Bang 3.

thich 1a do sau 20 phit nhiét do ctia dung dich ly
trich gidm xudng ddng ké nén qud trinh ly trich kéo
dai vin khong lam ting hiéu sudt ly trich. Vi vy,
nghiém thdc thdi gian ly trich 20 phit dudc lya chon
la thoi gian ly trich t8i wu cho quy trinh ly trich
Cordycepin va Adenosine trong nAm DPTHT.

3.5. Két qua khdo sdt su anh huéng ciia so'ldn ly
trich dén ham lupng hoat chdt Cordycepin va
Adenosine thu dvgc ti qud thé nam PTHT

Tié€p tuc khdo sit sy anh hudng ciia s6 1an ly
trich d€n khé ning trich kiét ham lugng Cordycepin
va Adenosine tir qua thé nAm DTHT va thu dugc
k&t qud trinh bay theo Bdng 4.

K&t qui & Bing 4 cho thiy khi ting s6 lan ly
trich, ham lugng hoat chat Cordycepin va
Adenosine thu dugc gidm manh. Piéu ndy dudc
giai thich bdi: ham lugng Cordycepin va Adenosine
qua 114n ly trich da dugc trich ly gin nhuhoan toan
do kh3 ning tuong tdc tot cia hoat chat véi moi
trudng nudc. Nhiét dd ciia nuge cao lam truong nd

Bdng 3. K&t qud khdo sat su dnh hudng cla thdi gian ly trich dén hadm lugng hoat chdt
Cordycepin va Adenosine thu dugdc tif qud thé ndm DBTHT

STT Phuongphap | Tiléranléng | Théigian Ham lugng Hiéu suét ly Ham lugng Hiéu suét ly

ly trich (g/mL) (phut) Cordycepin (mg) trich (%) | Adenosine (mg) | trich (%)

1 10 3.21 0.0321 0.53 0.0053

2 20 4.27 0.0427 0.67 0.0067

3 | Neamtong | oo 30 43 0.0430 0.69 0.0069

4 nudc soi 40 4.31 0.0431 073 0.0073

5 50 4.3 0.0430 0.72 0.0072

6 60 4.32 0.0432 0.71 0.0071

K&t qua khdo st cho thdy thdi gian 4nh hudng
truc tiép dén qua trinh ly trich. O mdi nghiém thic
ham Iugng hoat chat Cordycepin va Adenosine thu
dugc cang ting theo thdi gian ly trich. Tuy nhién, &
thoi gian ly trich 20 phit, ham lugng hoat chat
Cordycepin va Adenosine thu dugc ting lén ding
ké so v6i thdi gian ly trich 10 phiit va 12 thdi gian t&i
vu nhat. Khi ting thdi gian tir 30 dé€n 60 phit, ham
lugng hoat chat Cordycepin va Adenosine thu dugc
gan nhu khong ting. Piéu nay ciing c6 thé gidi
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qua thé ndm gitip cho qué trinh thAm thau ctia nudc
vao trong qua thé nAim dé dang. Tuy nhién, & 1an ly
trich thit hai, vin con thiy ludng ddng k& hoat chit
Cordycepin va Adenosine (1.3 va 0.12mg). Vi vay,
dé tan dung hé&t ngudn hoat chat c6 trong PTHT,
ngudi st dung nén ly trich 2 14n trudc khi loai bé dé
mang lai hiéu qua kinh t€. Tuy nhién, trong nghién
ctfu ndy, ching tdi lva chon s6 1an ly trich 1a 1 dé
thuc hién cic khio sit ti€p theo, vi di thu dugc gin
nhu hoan toan ham lugng hoat chat.
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BAng 4. K&t qud khdo sét su dnh hudng cta 8 1an ly trich d&n ham lugng hoat chéit
Cordycepin va Adenosine thu dudc tif qud thé ndm BTHT

S&lan | Phuongphap | Tyléranlong | Théigian Ham lugng Hiéu suétly Ham lugng Hiéu suét ly
ly trich ly trich (g/mL) (phat) | Cordycepin(mg) | trich(%) | Adenosine (mg) | trich (%)
1 4.27 0.0427 0.67 0.0067
o | Neamtong |50 20 13 0.013 0.12 0.0012
nudc soi
3 0.1 0.0011 0.02 0.0002

Bdng 5. Panh gid &nh huéng cla phuong phép sdy théing hoa dé€n ham lugng hoat chét
Cordycepin va Adenosine thu dudc tif qud thé ndm BTHT

STT | Nauvén liéu Phuong phap | Tiléran Thoi Ham luong Hiéu suat Ham luong Hiéu suat
guyen’s ly trich Iéng (g/mL)| gian(phut) | Cordycepin (mg)| ly trich (%) | Adenosine (mg) | ly trich (%)
1 DTHT tuoi 10/200 427 0.0427 0.67 0.0067
s 2
p | DIHTsay 1.85/200 429 0.2145 0.65 0.0325
thang hoa

3.6. Ddnh gid su anh hudéng ciia sdy thang hoa
dén ham lugng hoat chdt Cordycepin va Adenosine
thu dugc tit quad thé ndm PTHT

Sau khi thyc hién khdo sdt quy trinh ly trich
Cordycepin va Adenosine tif qua thé nAm PTHT
tuwoi, ti€p tuc ti€n hanh thuyc hién ly trich
Cordycepin va Adenosine trong DPTHT di dudc sy
thing hoa, vdi hé s6 chuyén ddi giita tuoi va kho 1a
5.4 da dugc ghi nhan theo quy trinh ly trich t6i wu va
xdc dinh ham lugng trich Cordycepin va Adenosine
biang phuong phdp HPLC, da thu dugc céc s6 liéu
nhu Bang 5.

T nhitng két qud khdo st clia Bang 5 cho
thdy: Quy trinh ly trich bing phuong phdp ngdm
trong nudc soi ctia ngudn nguyén liu PTHT tudi
va PTHT da qua siy thing hoa khong c6 su khic
biét nhiéu vé ham Iugng Cordycepin va
Adenosine thu dugc v6i ham lugng Cordycepin,
Adenosine 1an lugt 12 427mg/kg va 67mg/kg trong
nguyén liéu tuoi, 2318.9mg/kg va 351.4mg/kg
trong nguyén liéu siy thing hoa. V6i hé so
chuyén ddi giita nguyén liéu tudi va kho 1a 5.4,
gid tri nay chitng té viéc sdy thing hoa khong lam
mat di ham lugng hoat chit ¢6 trong nAm DTHT.
Piéu ndy md ra mot huéng méi cho phuong phip

bdo quan ndm PTHT khi ngudi st dung c6 nhu
cau dung trong thdi gian dai.

4. K&t luan

Nghién cttu da thyc hién ly trich Cordycepin va
Adenosine cia ndm DPTHT dudc nudi trong tai
phong thi nghiém Trudng Pai hoc Trd Vinh bing
phuong phdp st dung dung moi nude theo cach s
dung cda ngudi tiéu dung. Pong thdi dd khio sit
céc thong s6 dnh hudng d€n qué trinh ly trich: ty
1€ rin/1dng 10/200g/mL, thdi gian ly trich 20 phiit
va 50 1an ly trich. P4 d4nh gid dugc phuong phép
sdy thing hoa khong lam mat di hoat chat clia
nim ma con lam quéd trinh ly trich hoat chat
Cordycepin va Adenosine hiéu qua hon. T d6, c6
th€ manh dan dé xuat phuong phép siy thing hoa
ddi v6i nAim PTHT d€ ting tinh tién 1gi va thdi
gian st dung cho ngudi tiéu dung. Pdng thdi, da
xdc dinh dugc ham lugng Cordycepin va
Adenosine 1an lugt 1a 427mg/kg va 67mg/kg trong
nguyén li€u tudi, 2318.9mg/kg va 351.4mg/kg
trong nguyén liéu sy thing hoa khi sit dung dung
mdi ly trich 1a nu6c. Nghién cttu cé y nghia quan
trong trong viéc bd sung ngudn dit liéu vé dugc
licu BPTHT dudc nudi tr6ng tai Truong Pai hoc
Tra Vinh m
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ABSTRACT:

Cordyceps Fungi (Cordyceps militaris) has long become one of the high-class medicinal
mushrooms that have many valuable biological active components to help improve human
health, enhance immunity, antibacterial, anti-inflammatory, antioxidant, cardiovascular support
and anti-tumor. In which, cordycepin and adenosine are two important biologically active
compounds that determine the quality and pharmacological value of Cordyceps militaris. This
study examines the extraction method of Cordycepin and Adenosine in the fruiting body of the
Cordyceps militaris and explores the factors affecting the extraction including temperature, ratio
of solid to liquid, extraction time, and number of extraction. In addition, the contents of
Cordycepin and Adenosine of the freeze-dried method are evaluated. The study’s results show
that water can be used as a solvent to effectively extract Cordycepin and Adenosine from fruiting
body of Cordyceps mushroom when the mushroom is soaked in boiling water, the ratio of solid to
liquid is at 10/200g/mL, and the extraction time is 20 minutes. The contents of Cordycepin and
Adenosine are 427mg/kg and 67mg/kg in fresh ingredients, respectively. In freeze-dried
Cordyceps militaris, the contents of Cordycepin and Adenosine are 2318.9mg/kg and
351.4mg/kg, respectively.

Keywords: Cordyceps militaris, adenosine, cordycepin.
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