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Toém tdt:

Cordycepin (3’-deoxyadenosine) la hg’p chit chinh c6 hoat tinh sinh hoc dwgc tim thdy trong nim dwgrc liéu
Cordyceps militaris (C. militaris). DAn xuit nucleoside nay khong chi dwoc xem la chi thi héa hoc quan trong
dé danh gia chit lwgng va do xac thwc clia cac san pham tir C. militaris, ma con cé tiém nang iwng dung dang ké
trong linh virc dwg'c phdm. Tuy nhién, cic phwong phap tinh ché cordycepin dwoc cong bd trivdc day thwong cé
ky thuit phirc tap, tén nhiéu thoi gian, chi phi cao va hiéu suit thap. Nghién ctru nay da xay dwng va t6i wu hoa
mot quy trinh don gian va hiéu qua dé phéan lap va tinh ché cordycepin tir qua thé C. militaris nudi ciy nhan tao.
Quy trinh t6i wu nay bao gom sw két hop giira chiét dung moi, sic Ky cot pha thwong va loai bé tap chat théng
qua két tiia chon loc. Cach tiép cin tich hop nay cho phép thu héi cordycepin véi do tinh Khiét cao, da dworc xac
nhan bang phé cong hwéng tir hat nhan (NMR) va so sanh véi dir liéu tham khao. Quy trinh dat hiéu suit phan
1ap dang ké, dong thoi cho thay tiém nang cai thién hiéu qua thu hdi cordycepin so véi mdt sé phwong phap da
dwoc cong bo tredre day. Quy trinh cia nhom nghién ciru mang lai giai phap thwec tién, c6 thé mé rong quy mo va
c6 tiém nang wng dung trong phat trién dwoc pham tir ho’p chit day hira hen nay.
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Abstract:

Cordycepin (3’-deoxyadenosine) is the major bioactive compound found in the medicinal fungus Cordyceps militaris. This
nucleoside analog is not only considered an important chemical marker for evaluating the quality and authenticity of C.
militaris products, but also possesses significant potential for pharmaceutical applications. However, previously reported
methods for cordycepin purification tend to be technically complex, time-consuming, costly, and inefficient. This study
successfully developed and optimized a simple and efficient procedure for the isolation and purification of cordycepin
from artificially cultivated C. militaris fruiting bodies. The optimised protocol involves a combination of solvent extraction,
normal-phase column chromatography, and impurity removal through selective precipitation. This integrated approach
allows for the recovery of cordycepin with high purity, which was confirmed by nuclear magnetic resonance (NMR)
spectroscopy and comparison with reference data. The optimized process provided a substantial isolation yield and
demonstrated potential for improving cordycepin recovery compared with selected previously reported methods. Our
protocol provides a practical and scalable solution with potential applications in the pharmaceutical development of this
promising compound.
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1. Dat van de

bong trung ha thao Cordyceps militaris 1a mot trong
nhirng loai thdo dwgc bé dwdng noi tiéng ctia y hoc cd
truyén Trung Qudc trong nhiéu thé ky, chira nhiéu thanh
phin c6 hoat tinh sinh hoc cé thé wng dung trong y
hoc, sdn phdm chim séc sttc khde, m§ phdm va céc linh
vuc khac [1]. Pong trung ha thao c6 khoang 400 loai,
phan bd & nhitng noi c6 khi hdu 4m w6t va cin nhiét
déi [1]. Cho dén nay, Cordyceps sinensis va C. militaris 1a
nhitng loai ndm dwgc nghién ctru réng rai nhat. Trong
khi C. sinensis c6 pham vi phin bd tw nhién rit han
ché, dén nay van khé khin trong nudi ciy & diéu kién
nhan tao, thi C. militaris hién di dwoc nudi ciy thanh
cong & quy mo cong nghiép. Ca C. militaris va C. sinensis
déu chira cac hop chit cé hoat tinh sinh hoc chinh nhw
polysaccharide, cordycepin, adenosine, ergosterol,
D-mannitol, axit amin va cac nucleoside khac [2, 3].
Trong sé d6, cordycepin dwgc coi 1a mot trong nhirng
thanh phan chuyén héa tht cip cé hoat tinh quan
trong ctia déng trung ha thao. Ciu tric cta cordycepin
dwoc xac dinh l1a 3’-deoxyadenosine vao nam 1950 [4].
Cordycepin dwoc tim thay trong ca phin qua thé va soi
nim déng trung ha thao, tuy nhién ham lwgng thu dwoc
trong qua thé 12 vuot troi hon han so véi soi ndm [5].
bang chd y, ham lwong cordycepin trong C. militaris
cao hon C. sinensis tlr 2 t&i 10 1an, trong khi thanh phan
polysaccharide va axit amin c6 sy twong dong 1én gitra
hai loai nay [6-10]. Do d6, C. militaris c6 thé thay thé C.
sinensis trong nhiéu ng dung dwoc ly, nhit la khi nguén
C. sinensis ngay cang khan hiém va gia thanh cao [9, 11].

Cordycepin da dwgc chirng minh la cé kha nang trc
ché sw phat trién ctia nhiéu loai té bao ung thw, bao gbm
ung thw gan, ung thw vi, ung thw phéi, ung thw dai truc
trang bang cach tac dong vao con dudng tin hiéu té bao
nhuw MAPK/ERK, PI3K/Akt va kich hoat qué trinh chét
theo chwong trinh (apoptosis) [1]. Khong nhitng vay,
cordycepin trc ché cdc cytokine giy viém nhw TNF-q,
IL-6 va IL-1B; hay c6 kha nang chong oxy hda va ngan
ngira cic bénh 1y lién quan dén sy suy gidm chirc nang té
bao, bao gdbm bénh tim mach va ti€éu dwong [12]. Ngoai
ra, dich chiét ethanol giau cordycepin ctia qua thé nim
C. militaris ching HL8 cé kha ning (rc ché cac dong ung
thw & ngudi voi gia tri IC, trong khoang 6,41-11,51 pg/
ml, kha nang khang nim da Malassezia & nong d6 7 mg/
ml va khadng ndm Penicillium digitatum gy mdc hoa qua
v&éinong dé 1 mg/ml & cac thi nghiém in vitro truéc do
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[13]. Vé&i cac tac dung dwoc 1y ké trén, cordycepin dwoc
coi 1a hoat chit quy gi4, tuy nhién nguén cung con han
ché do gi¢i han phan bd dia Iy va ham lwong cordycepin
sinh tong hop tir tw nhién khoéng cao. Cac nghién ctiru
da dugc thwc hién nhidm chon loc giéng ndm va téi wu
cac diéu kién nuodi cdy C. militaris, tuy nhién ham lwong
cordycepin chi c6 thé dat t&i 14,43 mg/g qua thé kho
[13-15].

Ngoai qua thé va sgi ndm thi mot lwgng 1én cordycepin
cling dwoc tim thiy trong co chit dung dé 1én men nim
& trang théi ran va dich 1én men chim nidm C. militaris
[16]. Theo d6, nhiéu phwong phap chiét tach cordycepin
tlr nhitng ngudén nay da dwoc bdo cdo, bao gbm chiét
dung mdi c6 ho trg danh séng siéu Am hodc vi séng [17,
18], chiét ap suit [19], chiét Soxhlet va chiét hoi lwu [20].
Nhin chung, cdc phwong phéap nay chi yéu dwa trén viéc
chiét ngdm nén con han ché: hiéu suit chiét thip, can
lwvong dung méi 16n va tiéu tdn nhiéu nang lwong. Vé
mat tinh ché, cic phwong phap dwoc bao cdo cha yéu
dwa trén sic ky trao déi ion [21], sic ky hdp phu [21],
hodc sic ky hdp phu két hop sic ky trao ddi ion [22],
chiét 16ng-16ng két hop sdc ky cot thwong va két tinh lai
[23]. Tuy nhién, cac ky thuat nay thwong cé kha nang
hip phu thap, hiéu suit thu hoi kém va khé thu dwoc
san phdm tinh khiét, vi trong C. militaris thwong chira
nhiéu nucleotide va polysaccharide cé tinh chit phan
cwc twong tw cordycepin, kho loai bé hoan toan [24, 25].
Zhou va cs (2016) [26] da thanh cong trong viéc thu
cordycepin tinh khiét cao biang phwong phap sac ky 16ng
hiéu nang cao pha dao (reversed-phase HPLC) & quy mo
ban chuin bi, nhwng phwong phap nay doi hoi thiét bi
chuyén dung va chi phi san xuat 16n. Pang chd y phwong
phap sic ky ngwoc dong téc do cao da dugc 4p dung dé
phén tach va tinh ché nhiéu loai dwoc liéu, trong do6 co6
cordycepin [24, 26-31]. Pay 1a mo6t dang ki thuat sic ky
phan viing 16ng - 16ng khong stt dung chit nén hé tro, c6
dinh pha tinh 16ng bang lwc ly tdm, loai bé sw hdp phu
khong thé ddo ngwoc ciia mau 1én chit nén rin dwoc st
dung trong cot sic ky thong thwong va c6 kha nang thu
ho6i mAau t6t. Do tinh khiét cao nhat clia san pham dwoc
bao cdo dat t&i 98,9% [32]. Tuy nhién, k§ thuat nay chu
yéu phu hop cho quy mé chuén bi vi néu 4p dung trén
lrong mAiu lén thi lwgng dung moi tiéu thu ting dang
ké, kéo theo chi phi xr Iy dung moi sau tach chiét. Ngoai
ra, khong ton tai cong thirc chuin cho viéc lwa chon hé
dung moi, do d6 cin tién hanh kho sat va tdi wu hoa
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nhiéu t6 hop dung méi hai pha dé dat hiéu qua mong
mudn. Khong nhitng vy, miu can xt ly so b dé loai tap
(vi du: chiét dung méi, sic ky trao ddi ion, diéu chinh
pH) truwéc khi dwa vao sic ky ngwoc dong tdc do cao,
lam cho quy trinh tré nén phirc tap va tén thoi gian hon.
Ciing b&i nhitng khé khan ké trén trong qua trinh phan
14p hoat chét, cordycepin hién dang dwoc phan phoi trén
thi tredrng véi gid rat cao (10 mg cordycepin tinh khiét
>98% c6 gia hon 4,8 triéu VND, theo Cong ty Hoa chat
Sigma Aldrich).

Nghién ctru nay dé xuit quy trinh ti wu dé€ phan lap
cordycepin tir qua thé ndm C. militaris cho hiéu suit va
d6 tinh khiét cao. Theo d6, cordycepin dwgc tach chiét
theo phwong phap sic ky cot thwong va rira véi dung
moi phin cwc d€ hoa tan tap chit. San phdm sau tinh ché
dwoc xac dinh do tinh khiét bang cac phwong phap do
phé hién dai.

2, Viat liéu va phuong phap nghién ciiu
2.1. Nguyén liéu, héa chdt, thiét bi nghién ciru

Nguyén liéu: Ndm dong trung ha thao (C. militaris)
dworc t6i wu nudi cy cho ham lwong cordycepin cao boi
mot thanh vién nhom tac gia tai Vién Phat trién cong
nghé tién tién, Vién D6i mdi sdng tao Qubc gia. Ham
lwong cordycepin trong qua thé ndm C. militaris ban dau
dat 23,18 mg, dwoc xac dinh trén hé théng HPLC theo
T.X. Vu va cs (2024) [13]: Qua thé ndm C. militaris twoi
dworc sy kho trén thiét bi sdy thang hoa & -40°C t&i khi
do 4m dat 5%. Mau qua thé nidm da nghién nhé va loc
qua rdy dwoc chiét hoi lvu véi methanol 80% trong 30
phit. Dich chiét dwoc loc qua mang cellulose acetate
0,45 um dé str dung cho phan tich HPLC. Hé thng HPLC
st dung trong phan tich (Hing Shimadzu, Nhat Ban)
gdém: bom LC 20AD, bd tiém mau tw déng SIL20A HT,
Detector SPD 20A. St dung cot C18 (Agillent) véi kich
thwée cotla 250x4,6 mm va kich thwéc hat 5 um. Tdc do
rira gidi la 0,5 ml/phut, pha dong gom dung moi nwéc va
acetonitril. Nhiét d6 1o c6t dwoc dat & 25°C. Detector UV
dwoc dat quan sat tai buéc séong 260 nm.

Hoa chat: Cac dung mdi dichloromethane (CH,CI,),
methanol (MeOH), chloroform (CHCL,) dung dé chiét thu
cordycepin tho tir cao chiét qua thé ndm C. militaris va
két tia cordycepin tir hdn hop chira tap chat.

Thiét bi nghién ctu: Phé cong hwdng tir hat nhan
'H-NMR (500 MHz), *C-NMR (125 MHz) do trén may
Bruker Avance-500 tai Khoa Héa hoc, Trwong Pai hoc
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Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi. Dung moi
khtr proton dwoc stir dung la DMSO-d,, chat noi chuan la
tetramethylsilane (TMS) cho 'H-NMR va tin hiéu dung
mdi cho *C-NMR. Cho khoang 5 mg mau vao éng phé c6
chira 0,6 ml DMSO-d,. Sac ky 16p mong dwoc thwe hién
trén ban méng trang san DC-Aluofolien 60 F245 (Merck
1,05715). Phat hién vét chat bang dén tr ngoai & budc
so6ng 254 nm. Sac ky cot dwoc tién hanh véi chat hiap phu
la silicagel Merck, pha thwong, c& hat 0,040-0,063 mm
(240-430 mesh).

2.2. Quy trinh chiét va tinh ché cordycepin tir ndm
C. militaris

Quy trinh x ly miu va chiét xuat: 100 g qua thé
dong khé cta ndm dong trung ha thao C. militaris sau
khi nghién nhé dwgc ngdm chiét trong 11 MeOH & nhiét
dd phong trong 3 ngay. Dich chiét dwoc loc qua gidy loc,
phin can tiép tuc ngdm thém hai Ian nita véi MeOH theo
quy trinh trén. Dich loc gop lai dem c6 quay thu dwoc
17,455 g cao chiét MeOH.

Quy trinh phin lip cordycepin thé: Tl cao chiét
MeOH, tién hanh sic ky cot silica gel véi hé dung moi
rira gidi CH,Cl:MeOH (9:1, v/v) thu duwgc 6 phan doan,
ky hiéu F1-F6. Khao sat so bd bang sic ky ban méng, d6i
chiéu véi chat chuln cordycepin da xac dinh dwgc hop
chat nay c6 mat trong F6. Thu 14y phin doan F6, c6 quay
dudi ap suit gidm thu dwoc chit rdn mau vang nhat
(3,263 g).

Quy trinh tinh ché cordycepin: Lam sach hgp chat
F6 bang cich hoa phin chit ran nay véi hé dung moi
CHCL:MeOH (1:1, v/v) thu dwoc két tia mau trang, ky
hiéu la F6.1 (0,424 g) va phan dich loc mau vang nau, ky
hiéu 13 F6.2.

3. Két qua va ban luan
3.1. Dir liéu phé

Hop chit F6.1: Dang bdt mau tring, tan tdt trong
DMSO, dit liéu phé 'H-NMR va ®*C-NMR thu dwoc nhw
hinh 1 va hinh 2:

1H-NMR (500 MHz, DMSO) & 8,36 (s, 1H), 8,15 (s, 1H),
7,28 (s, 2H), 5,88 (d, J=2,4 Hz, 1H), 5,68 (d, ]=4,3 Hz, 1H),
5,17 (dd, J=6,1, 5,1 Hz, 1H), 4,62-4,55 (m, 1H), 4,36 (ddt,
J=9,7, 6,8, 3,6 Hz, 1H), 3,70 (ddd, ]=12,0, 5,2, 3,3 Hz, 1H),
3,53 (ddd, ]=12,0, 6,1, 3,9 Hz, 1H), 2,26 (ddd, ]=13,1, 8,6,
5,8 Hz, 1H), 1,93 (ddd, ]=13,0, 6,3, 3,3 z, 1H).

13C-NMR (125 MHz, DMSO0) 6 156,51, 152,90, 149,32,
138,40,119,53, 91,25, 81,15, 75,06, 63,08, 34,52.
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Phé '"H-NMR cuia hop chit F6.1 cho thdy, hai tin hiéu
8, 8,36 ppm (s, 1H) va 8,15 ppm (s, 1H) la cac tin hiéu
singlet dac trung cho proton & vi tri C-2 va C-8 ctia vong
purine. Vi tri nay thwong c6 d6 dich chuyén hoa hoc 16n
do anh hwéng cia hé vong thom. Trong d6, proton H-2 vi
bi 4&nh hwéng khir che chin manh tir hai nito ké can (N-1
va N-3) trong vong pyrimidine, nén twong rng véi tin
hiéu & 8,36 ppm, con H-8 & § 8,15 ppm chi ndm canh N-7
(co tinh hit electron) va N-9 (ndi glycosidic véi dwong,
hut electron y&u hon), nén hiéu &ng khir che chin téng
thé nhé hon, dan téi tin hiéu dich chuyén héa hoc thap
hon H-2. Sy c¢6 mat cla hai proton tr nhém amino
(-NH,) gan vao vong purine ddc trwng béi tin hiéu tai §,,
7,28 ppm (s, 2H). Sw xudt hién cia mot phan t& dwong
ribose ciing dwgc xac dinh trén phd '"H-NMR béi tin hiéu
proton anomer tai 8, 5,88 (d, J=2,4 Hz, 1H), gia tri ]=2,4
Hz pht hop véi cau hinh B. Cac tin hiéu proton tai §
5,68 ppm (d, J=4,3 Hz, 1H) va §, 5,17 ppm (dd, J]=6,1, 5,1
Hz, 1H) dic trung cho nhém hydroxyl Ian lwgt gan voi
C-7'vaC-8.Tin hiéu & 6, 4,62-4,55 (m, 1H) va 4,36 (ddt,
]=9,7, 6,8, 3,6 Hz, 1H) lan lwot 1a 2 proton gan véi C-2’ va
C-4’ cia dwong ribose, do gan v&i nguyén tir oxy 4m dién
nén dich chuyén vé viing trwong cao. Cap tin hiéu § 3,70
va 3,53 1a 2 proton cling gan véi C-5’ ciia dwong ribose,
carbon ndy gan truc ti€p véi nhém hydroxyl nén cho tin
hiéu proton cong hwdng & vung tredng thap hon so véi
2 proton §,, 2,26 (ddd, ]=13,1, 8,6, 5,8 Hz, 1H) va 5,193
(ddd, J=13,0, 6,3, 3,3 Hz, 1H) cung gan v&i C-3'.

Phd *C-NMR cho thdy, sw xuit hién tin hiéu ciaa 10
carbon trong dé c6 3 carbon khong lién két truwc tiép véi
hydro tai §_ 119,53 (C-5); 149,32 (C-4); 156,51 (C-6). Ngoai
ra, c6 sy xuat hién ctia 5 nhém methine (-CH) tai 8 75,06
(C-2); 81,15 (C-4); 91,25 (C-1"); 138,40 (C-8); 152,90 (C-2)
va hai tin hiéu 6_ 34,52 (C-3'), 63,08 (C-5') ddc trung cua
2 nhom methylene (-CH,). Cac tin hiéu nay la phu hop voi
dir liéu da quan sat thdy trén phd 'H-NMR véi 5 nguyén tir
carbon viing triwong cao cua dwong ribose va cac tin hiéu
vung triedng thap thudc vé vong thom purine.

10
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a</ |
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8 N7 4N
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0
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3 20,

Hinh 3. CAu tric hoa hoc chia hop chéat F6.1.
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T nhitng dit kién phd NMR va doi chiéu véi tai liéu
tham khdo cho phép xac dinh ciu tric hoa hoc ctia hop
chit F6.1 (hinh 3) twong dong véi hop chit cordycepin
da dwoc phan 1ap tir dong trung ha thao [33] (bang 1).

Bang 1. So sanh dir liéu phd NMR ctia hop chét F6.1 va cordycepin
theo tai liéu [33].

Vitri 8 f 8. (ppm) &} 8, (J,Hz) Quy két
2 1524 15290  835(s) 8,36 (s)
4 1489 149,32
5 1191 119,53
6 156,0 156,51
8 1390 13840  814(s) 8,15 (s)
10 7,28 (s) 7,28 (s) -NH,
v 908 91,25 587(d,24)  588(d 24)
7 745 75,06 4,59 (m) 4,58 (m)
3 341 3452 2,26 (m) 2,26 (ddd, 13,1,8,6,5,9)
1,96 (m) 1,93 (ddd, 13,0, 6,3, 3,3)
s 80,6 81,15 4,35 (m) 4,36 (ddt, 9,7, 6,8, 3,6)
5 62,6 63,08 3,67 (m) 3,70 (ddd, 12,0, 5,2, 3,3)
3,53 (m) 3,53 (ddd, 12,0, 6,1, 3,9)
7 5,68 (d, 4,3) -OH
8 5,17 (dd, 6,1,5,1) -OH

#6,va*8, cta cordycepin [33], do trong DMSO-d,

3.2. Két qua tinh ché cordycepin

Cac phwong phap sic ky da duoc sir dung dé chiét
tach cordycepin bao gom: sic ky silica gel, sac ky hip
phu, sic ky loai trir kich thuéc. Tuy nhién, day chila bwéc
tién xtr 1y, thwe t€ cAn thém cac bwéc lam tinh ché (vi dy,
sac ky trao ddi ion, sac ky cot pha ddo, sac ky polyamide,
sac ky ngwoc dong téc do cao, két tinh lai, riva két taa)
dé thu dwoc san phidm tinh khiét. GAn diy, mot nhém
nghién ctru tai Nhat Ban da cong b6 quy trinh phan 1ap
cordycepin tir qua thé cta C. militaris bang phwong phap
chiét phin bd 16ng - 16ng két hop sic ky cot thudong va
két tinh dé thu sdn phdm c6 d6 tinh khiét cao [23]. Theo
dé, cac phan doan c6 chiva hop chat mong muén sau khi
sacky cot dwoc hoa trong hé dung méi CHCL,;:MeOH (1:1,
v/v). Dich loc thu dwgc dem c6 quay dwéi ap suat giam
thu dwoc phan rdn thd, sau do6 thuwc hién két tinh véi hé
dung moi EtOAc:MeOH (3:7, v/v). Tinh thé thu dwoc
dem rtra véi dung moi chira CHCL,, ethyl acetate (EtOAc)
va MeOH (6:2:2,v/v/v) d€loai tap chat.
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Trong thi nghiém ctia ching tdi, phan ran sau khi sac
ky cot silica gel chi hoa tan mot phan trong hé dung moéi
CHCL:MeOH (1:1, v/v). Sau khi loc thu dwoc phan ran
c6 mau trang, phan tich bang ph6 'H-NMR va *C-NMR
cho dit liéu phu hop véi hop chit cordycepin theo Z.G.
Chen va cs (2013) [33]. Sy khac biét gitra thuc nghiém
vabdo cdo trudc do cé thé dwoc giai thich dwa vao do tan
ctua cordycepin. Thong thwong, do tan clia cordycepin &
25°C la khoang 7 mg/ml [34]. Khi nhiét do giam, do tan
ciing gidm dan. Néu néng dd cordycepin trong dung dich
vuwot qua gidi han hoa tan thi tinh thé sé xuit hién. Nhw
vay, dd tan cia cordycepin 1a rét it nén c6 thé dung hé
dung mo6i CHCL:MeOH véi ty 1& chon loc dé rira sach
két tda. Khi d6, mot phin cordycepin tan trong dung
dich rtra cling sé bi rira troi, nhwng bu lai, dé tinh khiét
clia sdn pham sé ting 1én. Bén canh d6, néu miu ban dau
chwa dwoc xtr 1y ki thi cac polysaccharide, protein, va
tap chit kh4c ton tai trong mau ciing sé &nh hwdng t&i
sw sap x&p mang lwdi tinh thé va do tan cua cordycepin.
Do d6, phan 16n cordycepin c6 thé khéng két tinh binh
thwong ma hoa tan vao dich riva [35].

Phuwong phap két tia dé ting do tinh khiét cla san
phdm da dugc chirng minh tinh hiéu qua bang cach dgi
chiéu dit liéu ph6 'H-NMR cua cao chiét MeOH, hop chat

NTNa3

Cao MeOH

Nl .

NTN al.1fid
NTNa12

Fé6

R .

NTN.a2 F6.1.1 fi

o

F6 va F6.1 (hinh 4). C6 thé quan sat thiy, cac peak tap
chit & cao chiét MeOH ban dau da dwoc loai bo hiéu qua
sau budc sac ky cot thuwong (thé hién trén phd 'H-NMR
ctia hop chit F6) va dic biét sau buwdc két tia, da thu
dwoc cordycepin chiva rat it tap chat. Dac biét, tin hiéu tai
6H 5,68 (d, ]J=4,3 Hz, 1H) dac trung cho nhém hydroxyl
gan voi C-2’ chi quan sat dwgc trén phé proton ctia hop
chat F6 va F6.1, nhung khong xuat hién trén phd proton
clia cao chiét MeOH. Piéu nay c6 thé giai thich rang, ham
lwgng cordycepin sau qua trinh chiét va tinh ché da dugc
lam gidu so v&i trong cao chiét 1an dAu, cac tap chit cling
dwoc loai bo hiéu qua khi d6i chiéu phd proton ctia hop
chat F6 va F6.1, chirng minh tinh hiéu qua ctia qué trinh
lam sach san pham théng qua mdt buéc riva két taa.

3.3. Két qua hiéu sudt phan ldp va thu hoi

Theo két qua do HPLC, ham lwong cordycepin tinh
trén mau qua thé kho kiét ban dau 1a 23,18 mg/g, titc
1a trong 100 g mAu qua thé kho ban dau c6 chira 2,318
g cordycepin. Mat khac, thong qua sic ky cot thwong
két hop loai bé tap chit bang phwong phap rira két tia,
lwgng cordycepin tinh khiét thu dwoc la 0,424 g. Nhw
vay, hiéu suit thu hoi dat 18,29%. Bén canh d6, quy trinh
phén 14p va tinh ché dat hiéu suit thu héi cordycepin

r3

2

Ly

NTN.a11F611
T T T T T T T T

F6.1
85 8.0 75 70 6.5 6.0 55 5.0

T T T T T T T T T
45 4.0 35 3.0 25 20 15 1.0 0.5

1 (ppm)

Hinh 4. So sanh phd 'H-NMR cta cao chiét MeOH, hop chat F6 va F6.1 theo th tw tir trén xudng dwéi.
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0,424%, cao hon dang ké so v&i cac quy trinh da dwgc
béo céo trudc diy, bao gom phwong phéap sac ky cot két
hop két tinh lai (0,04%) [23] va phwong phéap két hop
sdc ky 16ng siéu téi han véi sic ky ngwoc dong téc dd cao
(0,18%) [36]. Tuy nhién, cling cin lwu y rang chit lwgng
qua thé ban dau (bao gom gidng ndm, moéi trweong nudi
cdy, giai doan sinh truwdng) c6 anh hwdng téi kha nang
sinh téng hop cordycepin, va tir d6 anh hwéng téi hiéu
sudt thu hoi san pham.

4. Két luan

Nghién ctru nay da cai tién quy trinh phan 14p va tinh
ché cordycepin tir qua thé ndm C. militaris, hwéng téi
nang cao hiéu suit thu hoi va do tinh khiét ciia sdn pham.
Khac véi cac nghién ctu trede diy cha yéu tip trung
vao toi wu hoéa cac diéu kién chiét tich va dinh lwong
cordycepin trong dich chiét, quy trinh hién tai huwéng
dén thu nhan tryc tiép cordycepin & dang ran thong qua
sw két hop c6 hé thong gilra cdc budc chiét dung moi,
sdc ky cot 1am gidu phan doan chtra cordycepin va cac
budéc tinh ché tiép theo. Quy trinh dat hiéu suat thu hoi
0,424% va tao ra san phidm cé dd tinh khiét cao, dwoc
xac nhan bang ph6 'H-NMR va *C-NMR. Quy trinh c6
tiém nang rng dung trén quy md lén doi véi nhiéu hop
chat ty nhién khac. Bén canh do6, nghién ctru dé xuit
can tiép tuc danh gia hoat tinh sinh hoc ctia cordycepin
phan l4p, 1am co sé cho viéc phat trién cac hop chat dan
dwong trong tong hgp dwoc pham.

Nghién ctru nay dworc tai tro bdi dé tai ma s6 TN.24.07
cta Trwong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia
Ha No6i. Nhdm tac gid xin tran trong cam on.
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