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NGHIEN CUU QUY TRINH CHIET TACH, PINH LUQNG PONG THOI
ADENOSINE VA CORDYCEPIN TRONG PONG TRUNG HA THAO NUOI CAY
(cordyceps militaris)

Pham Thi Chuyén”, Tran Hong Son, Lé S§ Binh, Trwong Thi Hoa, Ci Pic Hau

Truong Dai hoc Tay Bdc

Tom tat: Nghién cizu nay cung cap mét bién phap tach chiét hoan toan adenosine va cordycepin
tir dong tring ha thdo khé va dinh heong bang HPLC. Diéu kién sdc ky sir dung cét Eclipse XDB-
C18 4,6x250mm, 5um, véi pha déng gom ammonium acetate: MeOH (v/v=85:15) trong 10 phut,
detector DAD & buéc song 260 nm, toc dg dong 0,5 mL/phat. Nghién ciru di xdc dinh dwroc ham
lirong adenosine va cordycepin trong 6 mau déng tring ha thao ¢ cac dang sei khd san xudt tgi Ha
Ngi, Pong Nai, Son La, Nam Binh. Két qua cho thdy ham lirong hai chat nghién cizu trong cac mau
cO sw dao dong lén (adenosine tir duedi gidi han dinh lwong dén 0,0841%:; cordycepin tir 0,1738%
dén 0,8988%), c6 3 mdu khong tim thay adenosine.

Tir khoa: Péng tring ha thao, Sdc ky, ham heong cordycepin, ham lwong adenosine.

1. PAT VAN PE

Trong Pong tring ha thao (BTHT), hai
dugc chat quan trong la adenosine va
cordycepin, hai chat nay thuong duogc dinh
luong dé danh gia chét luong nam PTHT ca
loai nudi cdy va loai phét trién ngoai tu nhién
[1,3,4,6]. Cordycepin I hoat chat khang khuan
dau tién duoc phan l1ap tr nim cbn tring
Cordyceps militaris boi Cunningham va cong
su nam 1950 [1]. Ké tir khi dwoc phét hién, da
c6 nhiéu nghién ciru da tap trung vao chat nay
va chtng minh né c6 nhiéu hoat tinh sinh hoc
khéc nhau, bao géom chéng ung thu, khang
khuan, khang vi-rat va mién dich. Adenosine
1a hop chét tryc tiép tham gia vao qua trinh cau
tao 1én DNA, ATP, c6 vai tro dac biét quan
trong véi hé tim mach nhu diéu chinh réi loan
nhip tim, tang oxi trong mau,...Cong thirc cau
tao cua hai chat (hinh 1.1) c6 nhiéu diém
tuong duong (chi khac nhau 1 nhém OH) do
do trude day viéc dinh lwong ddng thoi ca 2
chat 13 kho khan. Tuy nhién, phuong phap
HPLC voi diéu kién phan tich hop Iy c6 thé
phan tach peak hai chat 15 rang va dinh luong
duoc déng thoi. Tai Viét Nam da c6 cong trinh
nghién ctu cua tac gia Nguyén Thanh Pat va
cong sy [3] da dua ra quy trinh chiét va dinh
lwong ddng thoi adenosine va cordycepin bang
phuong phap HPLC - DAD vdéi pha dong
MeOH/H,0 theo chuong trinh dung moi, tuy
nhién phwong phap c6 nhuoc diém thoi gian
phan tich dai, chuong trinh dung méi phuc tap,
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gidi han dinh lugng Ion. Bé cé thé &p dung
trong kiém tra chat lwong DTHT chung toi St
dung phuong phéap khao sat don bién dé téi vu
hoa céc thong sé thiét bi, quy trinh chiét, quy
trinh dinh lugng. Tir 46 dua ra quy trinh chiét
— dinh luong don gian va phd hop nhét cho
thiét bi va d6i twong mau phan tich.
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Hinh 1.1: Céng thitc cdu tqo cia adenosine va

cordycepin
2. THUC NGHIEM

2.1. Thiét bi, hda chdt

Thiét bj: May rung siéu am, khir khi, bo hat
chan khong, may quay ly tdm, may do do am.
Hé théng sic ky long hiéu ning cao Model:
Agilent 1260 Infinity Il ( Agilent Technology —
Puc), bom dung moi 4 kénh ap suit 600 bar
G7111B, thiét bi tiém miu tu dong G7129A,
budng diéu nhiét da cot G7116A, detector mang
Di-6t G7115A, cot phan tich Eclipse XDB-C18
4,6x250, 5um Analytical.

Héa chdt: Chat chuan cordycepin (CAS
number 73-03-0) va adenosine (CAS number



58-61-7) tinh khiét >98% cua hang Glentham
Life Sciences (Anh). Cac hoa chit tinh khiét
phan tich khé&c: NaHPO,;, NaHyPO,,
NH4CH3COO.
2.2. Khdo sdt diéu ki¢n t6i wu phén tich dong
thoi cordycepin va adenosine bang HPLC

Céc nghién ctru bao gom: Khao sat 2 loai
dung moi pha dong (1) ammonium acetate:
methanol va (2) dém phosphate (pH=6,3):
methanol bang ché d6 dang dong dé Iya chon
pha dong t6i wu; Khao sat ti 18 thé tich pha
dong, tbe do pha dong, budc song, thoi gian
phan tich. Co so lua chon 1a peak cua 2 chat
can phan tich trong sic ky d6 tach rd rang,

khong bi chap voi cac peak nhiu khac, it bi
doang peak, thoi gian luu hop 1y.
2.3. Lay mdu, bdo qudn va xa |li mdu
Cac mau dong trung ha thio (DTHT)
(Cordyceps militaris) duoc lay tai trung tam
NC&PT San pham khoa hoc — Truong Dai hoc
Tay Bic (2 mau kho) gém: Gia thé dang hdn
hop vay nam va soi non, gié thé soi non (~2cm)
Cac mau DTHT khé khac trén thi truong
(4 mau): dang soi dai (~3-6cm), mau cam dam
nhat ty mau. Cac loai mau va ky hiéu mau
dugc trinh bay trong bang 2.1.
Mau dugc bao quan trong lo t6i mau va duoc
dan mang nhom dé tranh tiép xuc khdng khi,
tranh &nh sang va tranh am.

Bang 2.1: Ky hiéu, déic diém va dia diém ldy mau

Ki hiéu miu Pic diém miu Vi tri lay miu
b1 Soi 3 cm, mau cam dam Ha Noi
b2 Soi 3cm, mau cam nhat Nam Dinh
b3 Soi S5cm, mau cam dam Ha Noi
b4 Soi 2cm, mau cam dam DH Tay Bic
b5 Vun hon hop, mau cam dam PH Tay Bic
b6 Soi 6 cm, mau cam nhat DPong Nai

2.4. Khdo sat cac diéu kién chiét hén hop
chat

Mau thyc b5 dugc nghién thanh bot, ray
Min, do ham am, nghién ciu cac didu kién
chiét bao gdm: dung mai chiét, thoi gian chiét,
ti 1¢ khdi lwgng mau/ thé tich dich chiét, sb lan
chiét, nhiét do chiét. Dich chiét dugc quay ly
tam, loc, pha lodng, thém chuan (thém 40pL
dung dich chuan ndéng do6 adenosine va
cordycepin déu la 50pg/mL) va dinh luong
bang phuong phip HPLC. Co s& lya chon
thong sé chiét phd hop 1a dwa trén hiéu suat
chiét H(%) = (ham luong chat do dugc/ham
luong ban dau)*100%. Ham lwong chét trong
mau thuc D5 dugce tinh theo phuong phap
duong chuan. Po dung cua phuong phap dugc
danh gia thong qua do thu hol (hiéu suat thu
ho|) khi phan tich cac mau géc va mau thém
chuan. Do chinh xac cua phuong phap duoc
déanh gia thong qua gia tri RSD% khi phan tich
lap lai 6 1an (n=6) mot mau phan tich trong
ngay va 12 1an (n=12) mot mau do tai hai ngay
khéc nhau.

3. KET QUA VA THAO LUAN
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3.1. Cdc diéu Ki¢n t6i wu phan tich dong
thoi adenosine va cordycepin bang HPLC

Cac diéu kién chuan phan tich hdn hop
cordycepin va adenosine bang phwong phap
HPLC da dwoc mot s6 nghién ciu dwa ra [3,5],
tuy nhién ang véi mdi hé théng HPLC khéc
nhau, mot s6 diéu kién nhu budc séng tdi wu,
loai pha dong, ti I pha dong téi wu va thoi
gian phan tich c6 thé thay do6i, do d6 chung toi
khao sat lua chon budc song, pha dong va ti 1€
pha dong phu hop vai thiét bi HPLC hién co.
Céc két qua chi ra rang: Khao séat vai hdn hop
adenosine va cordycepin chuan 2,5 pg/mL
dugc budc s6ng téi wu 1a 260nm; pha dong ti
wu gém ammonium acetate (0,04M) va
methanol ti 1¢ thé tich tuong ung 85:15; toc do
pha dong 0,5mL/phut, thoi gian phén tich 10
phit cho moéi mau; peak adenosine va
cordycepin xuat hién tai thoi gian luu trung
binh tuwong ung la 6,67 phut va 8,47 phat (hinh
3.1). Dung dich ammonium acetate 0,04M la
dung dich dién ly ludng tinh (pH~7), c0 tinh
chat nhu mét dung dich dém, mat khéc né 1a
mot loai dém d& bay hoi, khong gay két taa cot
néu chay nén miu chua biét thanh phan. Pha



dong ammonium acetate (0,04M) : methanol
(v/v=80/20) cho peak 2 chéat cao, nhon tuy
nhién thoi gian luu cia 2 chat rat gan nhau, do
lap lai kém khong dat diéu kién phan tich. Béi
véi pha dong dém phosphate (pH=6,3)

methanol (v/v=85/15) thoi gian luu hai chat qué
ngan (~2 phat), peak adenosine khdng nhon,
khdng can va sic d6 co do 1ap lai kém. Do d6
pha dong ammonium acetate (0,04M)

- denosi .
35 adenosine cordycepin

w
=}

~
v
L

o
=}
L

adenosine

cordycepin

Tin hiéu peak (mAu)
i
w

=
S)
L

[T}
L

=}

2 4 6 8 10
Thai gian (phat)

o 4

AA85:15MeOH AA80:20MEOH PBS85:15MeOH

methanol (v/v=85/15) chon 1a pha dong téi uu

vi peak hai chat phan tich rd rang, do lap lai tot.

Hinh 3.1: Peak hai chdt khi thay doi pha dong
v6i ham lwong adenosine va cordycepin chudn 2,5
ug/mL, bude song do 260nm, thé tich tiém mau
20pL
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a) Puong chuan adenosine va cordycepin

3.2. Dung dwong chudn, tinh LOD, LOQ

Két qua do lap lai 3 1an mdi hdn hop
mau chuan cho thy, tai c4c gid tri ndng d¢ dé
xay dung duong chuan, RSD déu nho hon 5%.
Phuong phap c6 d6 lap lai tét. Chon giéa tri
nong d6 cordycepin va adenosine déu la 1
ug/mL & khoang gitra duong chuan, do 13p lai
10 lan, thi noéng d6 cua dung dich tinh theo
duong chuan cho két qua: Tap sb liéu cua
cordycepin c6 RSD =0,5% Va tinucnghiem < tiythuyet
do vay duong chuan cordycepin dat do tin cay
thong ké 95%; Tap sb liéu cua adenosine co
RSD =1,7% Vva tihucnghiem < tiythuyer d0 Vay duong
chuan adenosine dat d6 tin cay thong ké 95%:

Pha cac dung dich chuan hén hop véi
ndng do cordycepin va adenosine bang nhau va
tang dan: 0,5; 1,0; 1,5; 2,0; 2,5 (ug/mL). Tién
hanh phén tich ca&c mau chuan trén hé thng
HPLC, do dién tich peak cua hai chat. Puong
chuan dung duoc Ia sy phu thuoc cia dién tich
peak (Y) va noéng do (X) (hinh 3.2). Buong
chuan duoc xtr Iy bang phan mém excel va tinh
toan LOD, LOQ theo phuong phap 3o (bang
3.1).
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b) Sic do cac hdn hop chuan

Hinh 3.2: Puong chudn va sdc dé cac hén hop chdt chudn
Bang 3.1: S0 liéu thong ké cua dwong chuan

Chit chuén Cordycepin Adenosine
Phuong trinh duong chuin Y oor=( (116,054+0,579). X o Y ade =(108,537£0,275). X 54e
R’ 0,9999 0,9999
LOD (ug/mL) 0,056 0,028
LOQ (ug/mL) 0,185 0,094

3.3. Diéu kign trich ly hén hep chat
* Phurong thirc chiét

Két qua cho thiy phuong phap chiét st
dung may rung siéu am gia nhiét 60°C cho hiéu
suat chiét (tr 92%-107%) cao hon chiét gia

nhiét thuong (75%-90%) nén qua trinh chiét vé
sau sir dung rung siéu &m gia nhiét ¢ dinh
60°C.

* Chon dung mai chiét



Két qua khao sat voi 2 loai dung moi
chiét : MeOH 100%, H,0 100% cho thay rang
loai dung mdi phu hop véi phuong phap nghién
cau 1a MeOH 100%. Céc sic d6 hinh 3.3 chi ra
rang dich chiét cia mau D5 gdc (khi chua thém
chuin) bing ca hai dung mdi chiét MeOH
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Hinh 3.3 : Séc do cdc dung dich chiét mau D35

* Cdc dieu kién chiét khac : Cac khao sat cho
két qua thoi gian chiét pht hop 1a 30 pht, chiét
3 lan (10 phat/ 1an) véi thé tich MeOH thém
mdi lan 1a 4/3/3mL; ti & khdi lugng mau/dung
moi phd hop 1a 0,4 gam/10mL, nhiét do chiét
phii hop 60°C.
3.4. Ddanh gia d ding, dp chinh xac

Mau D5 duoc xir ly theo cac diéu kién toi
uu cua qud trinh trich ly da nghién cuu trong

muc 3.3, tuy nhién ¢ giai doan dau tién thém
hon hop chuan gdc adenosine va cordycepin
1000 pg/mL sao cho nong do twong ddi cac
chit chuan & 3 muc nong do6 thap (khong thém
chuan), trung binh (thém chuan 0,3 pg/mL) va
cao (thém chuan 0,67 pg/mL) thudc khoang
duong chuan (hé s6 pha lodng 5 lan). S6 liéu
duoc téng hop trong bang 3.2.

Bang 3.2: Két qua khdo sét hiéu suat thu hoi

Ki Née 45 . . | Diéntich | Noéng dé adenosine tong | Hiéu sudt thu
hiéu ong do adenosine them eak tinh theo dwong chudn hoi adenosine
P chudn ban dau (ug/mL) P g
mau (mAu.Ss) (ug/mL) (H%)
D5- 0 ND ND -
spike 0,33 33,99 0,31 94,90+1,15
1,20 121,24 1,12 93,08+1,37
Ki A .| Diéntich | Nong dé cordycepintéong | Hiéu sudt thu
hiéu N&Z‘%}f%i?%ﬁipm/mgn peak tinh theo dwong chudan | hoi cordycepin
mau HY (MAu.S) (ug/mL) (H%)
D5- 0 79,13 0,68 -
spike 0,33 120,23 1,04 107,32+2,03
1,20 231,71 2,00 109,56+2,19

*ND : Khéng phat hién dugc

Két qua chi ra hiéu sut thu hoi trung binh
cia phuong phap 16n hon 90% nén két luan
phuong phép chiét tdch hdn hop adenosine va
cordycepin tir nAm dong triung ha thao va dinh
luong biang HPLC c6 d6 thu hoi tét tic la
phuong phéap dap wng yéu cau vé do dung.
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Két qua cac phép do lap lai 6 1an véi nén
mau D5 trong cing 1 ngay déu cho RSD%<4%,
va trong 2 ngay khac nhau cho RSD% <8%, dat
yéu cau theo AOAC vay két luan phuong phap
dat do chinh xéac cao [2].



3.5.Quy trinh xi Iy mdu va dinh lwpng ‘
Quy trinh theo so do 1 dugc dé xuat dé chiet xuat va dinh lugng dong thoi adenosine va
cordycepin trong cac mau doéng trung ha thao:

Nghién, ray, Rung siéu am Rung siéu Rung siéu am
can khoang 60°C trong 10 | —————»  am 60°C 60°C trong 10
0,4(g) bot oo phitthu | eon|  TOME10 | T phut, duoc
¥ + . 1 p x

trong lo thay e dich chiét phit, duoc | (SF3mEMEOH| sy gich
Loc qua syringe Loc dich qua gidy, A4
Dung dich do 0,2um dd (Y) dinh mirc dén loc Whatman Quay li tdm (L +L,+X) )
HPLC & diéu kién |4 10mL bang MeOH roi |« 3000v/p trong 10p
do t8i wu pha lodng bang pha

So do 1: Quy trinh chiét tdach va dinh lrong dong thoi adenosine va cordycepin tir ndm déng tring ha
3 thao Cordyceps Militaris
3.6. Phan tich mau thuc

b: Ry bot mau D5 c: Loc mau sau quay ly tim
Hinh 3.4: Hinh dnh mét so giai doan chuan bi mdu
Cac miu dong trung ha thao kho duge xir ly  chuyén dung. Dién tich peak sic ky lay trung
theo quy trinh & so d6 1. Cac mau sau khi  binh 3 lan do 13p lai.
nghién thanh bot duge do ham 4m bang may do
Bdng 3.3: Két qud phan tich mau thue theo phirong phdp dwong chudn

P.(AI Khoi x Nong do t:ung binh ihat Do am | Ham lugng chat trong mau thuc
hlgu lugng mau | trong mau dich chiét (%) (%)
mau (9 (Mg/mL)
adenosine | cordycepin adenosine cordycepin

bl 0,4120 0,1413 2,2315 43 0,0515+0,0022 | 0,8490+0,0172
b2 0,4223 ND 0,6373 38 ND 0,2353+0,0064
b3 0,4019 ND 0,4490 3,6 ND 0,1738+0,0047
b4 0,4133 0,2316 2,3480 3,9 0,0841+0,0038 | 0,8867+0,0193
b5 0,3949 ND 2,2122 2,7 ND 0,8636+0,0251
b6 0,4441 0,0954 2,4962 6,2 0,0322+0,0017 | 0,8988+0,0288
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Két qua phan tich 6 mau DTHT trén thi truong
cho thiy ¢6 3 mau c6 ham lugng adenosine dudi
gioi han phat hién 1a B2, B3, B5. Cac mau chira
adenosine (P1, P4, B6) c6 ham lugng adenosine
trong khoang 0,0322%-0,0841%. Cac mau c6
ham lugng cordycepin trong khoang 0,1738%-
0,8988%. C6 4 mau chaa cordycepin véi ham
luong cao trén 0,8% (D1, B4, D5, B6). Mau b4
chira tong ham luong adenosine va cordycepin 1a
cao nhit (0,9708%), mau D3 chia tong ham
luong adenosine va cordycepin la thiap nhat
(0,1738%). Cac mau khong phat hién adenosine
da duoc kiém tra lai bang cach thém chuan vao
thir, chiét theo quy trinh phan tich va tinh ham
lwong theo phwong phap thém chuan dé dam bao
tinh chinh xac cua két qua phan tich. Tai Dai hoc
Tay Bac ¢6 2 mau PTHT duoc lay clng thoi
diém, cung 16 san xuit nhung 1 miu cé chua
adenosine (mau P4) va 1 mau khong chia
adenosine (mau D5). Co thé giai thich do su khac
nhau vé do truong thanh cia nim (miu D4 co
thoi gian sinh trudng dai hon), qua trinh sinh
truong 6 thé anh huong dén ham luong duogc
chat trong nam.

4. KET LUAN

Nghién ctru da xay dung dugc quy trinh
trich ly téi vu hai chat adenosine va cordycepin
trong dong trung ha thao nuéi cdy. Quy trinh
don gian, tén it mau va hoa chat va da duogc
danh gia d6 dung, 6 chinh xac.

Nghién ctru ciing dua ra cac diéu kién toi
vu dinh lwong dong thoi Cordycepin va
adenosine trén hé thong HPLC. Piém khéc biét
vai cdc nghién ctru trude d6 la st dung pha
dong la hon hgp ammonium acetate (0,04M) va
methanol (85 :15 v/v), ché d6 bom pha dong
dang dong don gian. Uu diém cua pha dong
la d& bay hoi, khéng gay két taa cot, 13 moi
truong dém tét nhat cho phép phan tich.

Phuong phap chiét va dinh lugng dong
thoi da ap dung thanh cong trong xac dinh ham
lugng adenosine va cordycepin trong 6 mau
dong trung ha thao luu hanh trén thi truong.
Nhitng két qua cua nghién cau 1a mot co so
khoa hoc dé nguoi tiéu ding lva chon sir dung
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déng trung ha thao nhu mot nguén thuc pham
cung cap cordycepin va adenosine doi dao cho
co thé, nguoi tiéu ding nén sang sudt lra chon
dia chi mua hang uy tin va dam bao chit luong.
Loi cam on

Nghién ctru nay duoc tai tro boi Truong
Dai hoc Tay Bic. Qué trinh phan tich miu duogc
hd trg bai Trung tdm Nghién cizu va Phat trién
cac san pham KHCN va Trung tdm Thec hanh —
Thi nghiém truong Pai hoc Tay Bdc.
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EXTRACTION AND SIMULTANEOUS QUANTIFICATION OF ADENOSINE AND
CORDYCEPIN IN CULTURED CORDYCEPS (cordyceps militaris)

Pham Thi Chuyen’, Tran Hong Son, Le Sy Binh, Truong Thi Hoa, Cu Duc Hau

Tay Bac University - TBU

Abstract: This study reported an expermient in which a method for the complete extraction of
adenosine and cordycepin from dried cordyceps militaris and quantification by HPLC was tried out.
HPLC conditions: Eclipse XDB-C18 column 4,6x250mm, 5um, with mobile phase consisting of
ammonium acetate (0,04M): MeOH (v/v=85:15) for 10 min, DAD detector at 260 nm, flow rate 0,5
mL/min. The study determined adenosine and cordycepin content in 6 samples dried cordyceps
militaris fibers produced in Hanoi, Dong Nai, Son La, Nam Dinh. The findings showed that the
concentrations of the two substances studied in the samples fluctuated greatly (adenosine from below
the quantitative limit to 0,0841%; cordycepin from 0,1738% to 0,8988%) while adenosine was not
idenfitied in 3 samples.
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