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Tém tiit:
Cordycepin (3’-deoxyadenosine) 1a hop chat chinh c6 hoat tinh sinh hoc dwgc tim
thiy trong nam dwoc liéu Cordyceps militaris (C. militaris). DAn xuit nucleoside
nay khong chi dwoc xem la chi thi héa hoc quan trong dé danh gia chat hrong va
dd xac thue ciia cic san pham tir C. militaris, ma con c6 tiém ning ving dung ding
ké trong linh vue dwge pham. Tuy nhién, cic phwong phap tinh ché cordycepin
dugc cong bd trweée diy thudng cé Ky thuit phirc tap, tén nhiéu thoi gian, chi phi
cao va hiéu suit thap. Trong nghién ciru nay, ching téi da phat trién thanh cong
mot quy trinh don gian va hi¢u qua dé phan lap va tinh ché cordycepin tir qua thé
C. militaris nudi ciy nhan tao. Quy trinh ti wu nay bao gém suw két hop giira chiét
dung méi, sic ky cot pha thwong va loai bo tap chit thong qua két tiia chon loc.
Cach tiép cin tich hop nay cho phép thu hdi cordycepin véi dd tinh khiét cao, da
dugc xdc nhin biang pho cong hwdng tir hat nhan (NMR) va so sanh véi dir liéu

tham khao. Pang chii ¥, hiéu suit phin 1ap dat dwoc 1a cao nhit dwoc bio cdo cho
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dén nay, cho thiy s cai tién dang ké so véi cac phwong phap truée dé. Quy trinh
ciia chiing t6i mang lai giai phap thue tién, c6 thé mé rong quy mé va cé tiém niing
rng dung trong phat trién dwge phim tir hop chét diy hira hen nay.

Tir khéa: cordycepin, dong trung ha thao, sic ky.
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Abstract:
Cordycepin (3’-deoxyadenosine) is the major bioactive compound found in the
medicinal fungus C. militaris. This nucleoside analog is not only considered a
chemical marker for evaluating the quality and authenticity of C. militaris
products, but it also possesses significant potential for pharmaceutical
applications. However, previously reported methods for cordycepin purification
are technically complex, time-consuming, expensive, and yield low efficiency. In
this study, we successfully developed a simplified 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 intergrated approach allows for the recovery of
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cordycepin with high purity, which was confirmed by a nuclear magnetic
resonance (NMR) analysis and comparison with reference data. Notably, the
overall isolation yield achieved represents the highest reported to date, indicating
a significant improvement over existing methods. Our protocol provides a
practical and scalable solution for cordycepin production and may serve as a
foundation for further pharmaceutical development of this promising compound.
Keywords: cordycepin, Cordyceps militaris, chromatography.

Classification numbers: 1.4, 2.4

1. it van dé

Dong trung ha thao Cordyceps militaris (C. militaris) 1a mét trong nhirng loai
thao dugc bd dudng ndi tiéng cua y hoc c¢o truyén Trung Qudc trong nhiéu thé ky, chira
nhiéu thanh phan c6 hoat tinh sinh hoc ¢6 thé mg dung trong y hoc, san pham chim
soc strc khoe, my phdm va cac linh vuc khac [1]. Pong tring ha thao c6 khoang 400
loai phan bd & nhimg noi c¢6 khi hadu am w6t va can nhiét d6i [1]. Cho dén nay,
Cordyceps sinensis (C. sinensis) va C. militaris 1a nhimg loai ndm duoc nghién ctu
rong rdi nhat. Trong khi C. sinensis c6 pham vi phan bd ty nhién rat han ché va dén nay
van khé khin trong nudi cdy ¢ diéu kién nhan tao, thi C. militaris hién da duoc nudi ciy
thanh cong & quy mo cong nghiép. Ca C. militaris va C. sinensis déu chira cac hop chat
6 hoat tinh sinh hoc chinh nhu polysaccharide, cordycepin, adenosine, ergosterol, D-
mannitol, axit amin va cac nucleoside khac [2, 3]. Trong sé dé, cordycepin dugc coi la
mot trong nhitng thanh phan chuyén héa thir cap c6 hoat tinh quan trong cia dong tring
ha thao. CAu triic cua cordycepin dugc xac dinh 1 3’-deoxyadenosine vao nim 1964
[4]. Cordycepin dugc tim thay trong ca phan qua thé va sgi nam dong tring ha thao, tuy
nhién ham luong thu duoc trong qua thé 1 vuot troi hon hin so vé6i soi nAm [5]. Pang
cha y, ham luong cordycepin trong C. militaris cao hon C. sinensis tir 2 téi 10 1an, trong
khi thanh phan polysaccharide va axit amin cé sy twong dong 16n gitra hai loai nay [6-
10]. Do d6, C. militaris c6 thé thay thé C. sinensis trong nhiéu tmg dung duoc 1y, nhat

1a khi ngudn C. sinensis ngay cang khan hiém va gia thanh cao [8, 9, 11].



Cordycepin dd dugc ching minh 13 ¢6 kha ning trc ché su phat trién cia nhiéu
loai té bao ung thu, bao gdbm ung thu gan, ung thu va, ung thu phdi, ung thu dai truc
trang bang cach tac dong vao con dudng tin hiéu té bao nhu MAPK/ERK, PI3K/Akt va
kich hoat qua trinh chét theo chuong trinh (apoptosis) [1]. Khong nhimg vay,
cordycepin trc ché cac cytokine gay viém nhu TNF-a, IL-6 va IL-1p; hay c6 kha ning
chdng oxy hoa va ngin ngira cac bénh 1y lién quan dén sy suy giam chirc ning té bao,
bao gdém bénh tim mach va tiéu dudng [12]. Ngoai ra, cordycepin trong dich chiét
ethanol ctia qua thé ndm dong tring ha thao c6 kha ning trc ché cac dong té bao ung
thu & ngudi v6i gia tri 1Cso trong khoang 6,41-11,51 pug/ml, kha ning khang nam da
Malassezia & nong d6 7 mg/ml va khang ndm Penicillium digitatum gay méc hoa qua
v6indng do 1 mg/ml & cac thi nghiém in vitro trude d6 [13]. Vi cac tac dung duogc 1y
ké trén, cordycepin duoc coi 1a hoat chat quy gi4, tuy nhién ngudn cung con han ché do
gidi han phan bd dia Iy va ham lugng cordycepin sinh tong hop tir ty nhién khong cao.
Céc nghién ctru da dugc thuc hién nham chon loc giéng nam va tdi vu cac diéu kién
nudi cdy C. militaris, tuy nhién ham luong cordycepin chi c6 thé dat ti 14,43 mg/g qua
thé kho [13-15].

Ngoai qua thé va sgi nAm thi mot lugng 16n cordycepin ciing dugc tim thay trong
co chét dung dé 1én men nim & trang thai rin va dich 1én men chim ndm C. militaris
[16]. Theo d6, nhiéu phuong phap chiét tach cordycepin tir nhitng ngudn nay da duoc
b4o céo, bao gdm chiét dung méi c6 hd tro danh song siéu &m hodc vi song [17, 18],
chiét ap suét [19], chiét Soxhlet va chiét hdi luu [20]. Nhin chung, cac phuong phap nay
chu yéu duya trén viéc chiét ngam nén con han ché: hiéu suét chiét thép, can lugng dung
moi 16n va tiéu tdn nhidu nang lwong. V& mit tinh ché, cac phuong phap dugc béo cdo
cha yéu dua trén sac ky trao ddi ion [21], sac ky hap phu [21], hodc sac ky hap phu két
hop sic ky trao ddi ion [22], chiét long-1ong két hop sic ky cot thuong [23]. Tuy nhién,
cac k¥ thuat nay thuong c6 kha niang hap phu thap, hiéu suat thu hoi kém va kho thu
dugc san pham tinh khiét vi trong C. militaris thuong chira nhiéu nucleotide va
polysaccharide c6 tinh chat phan cuc tuong tu cordycepin, khé loai bo hoan toan [24,
25]. C. Wei va cs (2007) [26] da thanh cong trong viéc thu cordycepin tinh khiét cao
bang phuong phap sic ky 10ng hiéu ning cao pha déo (reversed-phase HPLC) & quy mo
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ban chuan bi, nhung phuong phap nay doi hoi thiét bi chuyén dung va chi phi san xuat
16n. Pang chu v 13, phuong phap sic ky nguoc dong téc d6 cao da dugc ap dung dé
phan tach va tinh ché nhiéu loai duoc liéu, trong d6 c6 cordycepin [24-31]. Pay 1a mot
dang k¥ thuat sic ky phan ving 10ng - long khong sir dung chét nén hd tro, ¢d dinh
pha tinh 1ong bang lyc ly tim, loai bé su hap phu khong thé dao nguoc cia mau lén
chét nén ran duoc sir dung trong cot sic ky thong thuong va cé kha ning thu hdi mau
t6t. PO tinh khiét cao nhat cua san pham dugc bao cao dat toi 98,9% [32]. Tuy nhién,
k¥ thuat nay cha yéu pht hgp cho quy mé chuan bi vi néu dp dung trén luong mau 16n
thi lwong dung méi tiéu thu ting dang ké, kéo theo chi phi xtr Iy dung méi sau tach
chiét. Ngoai ra, khong ton tai cong thuc chuén cho viéc lua chon hé dung moi, do dé
can tién hanh khao sat va t6i wu hoéa nhiéu t6 hop dung méi hai pha dé dat hiéu qua
mong mudn. Khong nhitng vy, mau can xt 1y so bd dé loai tap (vi du: chiét dung mai,
sic ky trao dbi ion, diéu chinh pH) trudc khi dua vao sic ky nguoc dong toc do cao,
lam cho quy trinh trd nén phirc tap va ton thoi gian hon. Ciing boi nhitng kho khan ké
trén trong qua trinh phan 1ap hoat chat, cordycepin hién dang dugc phan phdi trén thi
truong voi gia rat cao (10 mg cordycepin tinh khiét >98% c6 gia hon 4,8 triéu VND,
theo Cong ty hoa chat Sigma Aldrich).

Nghién ctru ndy dé xuat quy trinh t6i vu dé phan 1ap cordycepin tir qua thé ndim
C. militaris cho hiéu suat va d¢ tinh khiét cao. Theo d0, cordycepin duoc tach chiét theo
phuong phép sic ky cot thuong va rira véi dung méi phan cuc dé hoa tan tap chat. San
pham sau tinh ché dwoc xac dinh do tinh khiét bing cic phuong phap do pho hién dai.
2. Vat liéu va phwong phap nghién ciru

2.1. Nguyén liéu, héa chit, thiét bi nghién ciru

Nguyén lidu: Nam dong tring ha thao (C. militaris) duoc nudi cdy tai Trung tim
Cong nghé sinh hoc va Moi truong (trude day la Trung tAm Sinh hoc thuc nghiém),
Vién Ung dung Cong nghé. Ham luong cordycepin trong qua thé nam C. militaris ban
dau dat 23,18 mg/g, dugc xac dinh trén hé thong HPLC theo T.X. Vu va cs (2024) [13]:
Qua thé nim C. militaris tuoi duoc siy kho trén thiét bi siy thang hoa & -40°C téi khi
d6 am dat 5%. Mau quéa thé nim da nghién nho va loc qua ray duogc chiét hdi luu voi
methanol 80% trong 30 phut. Dich chiét dugc loc qua mang cellulose acetate 0,45 pm
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dé sir dung cho phan tich HPLC. Hé thong HPLC sir dung trong phan tich (Hang
Shimadzu, Nhat Ban) gff)m: bom LC 20AD, b tiém mau tu dong SIL20A HT, Detector
SPD 20A. Str dung cot C18 (Agillent) véi kich thude cot 1a 250x4,6 mm va kich thude
hat 5 pm. Tdc db rira giai 1a 0,5 ml/phut, pha dong gdm dung méi nudc va acetonitril.
Nhi¢t do 10 cot dugc dat ¢ 25°C. Detector UV dugc dat quan sat tai budc song 260 nm.

Hoa chat: cac dung mdi dichloromethane (CH2Cl,), methanol (MeOH),
chloroform (CHCIs) dung dé chiét thu cordycepin thé tir cao chiét qua thé nim C.
militaris va két tia cordycepin tir hdn hop chtra tap chat.

Thiét bi nghién ctru: phd cong hudng tir hat nhan *H-NMR (500 MHz), 13C-NMR
(125 MHz) do trén may Bruker Avance-500 tai Khoa Héa hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Qubc gia Ha Noi. Dung moi khir proton dugc st dung 1a DMSO-
ds, chat noi chuan 1a tetramethylsilane (TMS) cho 'H-NMR va tin hiéu dung méi cho
I3C-NMR. Chuan bi khoang 5 mg mau vao dng phd cé chira 0,6 ml DMSO-ds. Sac ky
16p mong duge thyc hién trén ban mong trang san DC-Aluofolien 60 F245 (Merck
1,05715). Phat hién vét chat béng den tir ngoai ¢ budc song 254 nm. Sic ky cot dugce
tién hanh véi chat hap phu 14 silicagel Merck, pha thuong, ¢& hat 0,040-0,063 mm (240-
430 mesh).

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

Quy trinh xtr Iy mAu va chiét xuat: 100 g qua thé déng kho ctia nAm dong tring
ha thao C. militaris sau khi nghién nho dugc ngdm chiét trong 1 1 MeOH ¢ nhiét do
phong trong 3 ngay. Dich chiét duoc loc qua gidy loc, phan cin tiép tuc ngdm thém hai
lan nita v6i MeOH theo quy trinh trén. Dich loc gdp lai dem c6 quay thu dugc 17,455
g cao chiét MeOH.

Quy trinh phan l4p cordycepin thd: Tir cao chiét MeOH, tién hanh sic ky cot
silica gel v&i hé dung méi rira gidi CH2Cla:MeOH (9:1, v/v) thu duge 6 phan doan, ky
hiéu F1-F6. Khao sat so bd bang sic ky ban mong, ddi chiéu vai chit chuan cordycepin
d3 xac dinh dugc hop chat nay c6 mit trong F6. Thu liy phan doan F6, ¢6 quay dudi ap

sudt giam thu duoc chat rin mau vang nhat (3,263 g).



Quy trinh tinh ché cordycepin: Lam sach hop chat F6 bang cach hoa phan cht
ran nay voi hé dung méi CHCL;:MeOH (1:1, v/v) thu dugc két tia mau tring, ky hiéu
12 F6.1 (0,424g) va phan dich loc mau vang nau, ky hiéu 1a F6.2.

3. Két qua va ban luan

3.1. Di ligu phé

Hop chat F6.1: Dang bot mau tring, tan tt trong DMSO, dit liéu phd '"H-NMR
va BC-NMR thu dugc nhu hinh 1 va hinh 2:

"H-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, J=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, J=12,0, 5,2, 3,3 Hz, 1H), 3,53 (ddd, J=12,0,
6,1,3,9 Hz, 1H), 2,26 (ddd, J=13,1, 8,6, 5,8 Hz, 1H), 1,93 (ddd, J=13,0, 6,3, 3,3 z, 1H).

BC-NMR (125 MHz, DMSO) & 156,51, 152,91, 149,32, 138,40, 119,54, 91,25,
81,15, 75,06, 63,08, 34,52.

NTN.a2 FE/H-NMR 2 @ s
NTN.a11F6.1 "| -1 ]
'H-NMR (500 MHz, DMSO-ds)
10
NHo 5600
7 6
N S
N1
a</ | .
" . 2
H-2 H-8 97 4 N Fas00
HO_ & & 3
o]
r 1
3 20y N
b
2500
. H-T
H-10 H-1 o
H-8’ Lsco
27 1000
Ha HS H-3

L JL L U

TRl I

1
L] g 8 800

T T
00000 50 a5
11 (opm)
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Hinh 2. Phd *C-NMR ciia hop chit F6.1.

Pho 'H-NMR ctia hop chat F6.1 cho thay, hai tin hiéu &u 8,36 ppm (s, 1H) va
8,15 ppm (s, 1H) la céc tin hiéu singlet dac trung cho proton ¢ vi tri C-2 va C-8 cua
vong purine. Vi tri ndy thuong c6 d6 dich chuyén héa hoc 16n do anh hudng cta hé
vong thom. Trong d6, proton H-2 vi bi anh hudng khir che chan manh tir hai nito ké can
(N-1 va N-3) trong vong pyrimidine nén twong ing vdi tin hi¢u 6 8,36 ppm, con H-8 &
& 8,15 ppm chi nam canh N-7 (c6 tinh hat electron) va N-9 (ndi glycosidic voi duong,
hut electron yéu hon), nén hiéu tmg khir che chin tong thé nho hon, din t6i tin hiéu dich
chuyén hoa hoc thap hon H-2. Su c6 mit ctia hai proton tir nhém amino (-NH2) gan vao
vong purine dic trung bai tin hiéu tai 84 7,28 ppm (s, 2H). Su xuat hién ctia mot phin
tir dudng ribose cling duoc xac dinh trén phd 'H-NMR boéi tin hiéu proton anomer tai
oH 5,88 (d, J=2,4 Hz, 1H), gia tri J=2,4 Hz cho biét cAu hinh a. Cac tin hiéu proton tai
on 5,68 ppm (d, J=4,3 Hz, 1H) va dén 5,17 ppm (dd, J=6,1, 5,1 Hz, 1H) dac trung cho
nhém hydroxyl 1an lugt gan véi C-7° va C-8”. Tin hiéu 6 3 4,62-4,55 (m, 1H) va 4,36
(ddt, J=9,7, 6,8, 3,6 Hz, 1H) lan luot 1a 2 proton gin véi C-2° va C-4° ctia duong ribose,
do gan voi nguyén tir oxy 4m dién nén dich chuyén vé vung trudng cao. Cap tin hiéu &

3,70 va 3,53 1a 2 proton cung gin véi C-5° clia dudng ribose, carbon ndy gin truc tiép
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v6i nhom hydroxyl nén cho tin hiéu proton cong hudng & ving trudong thap hon so véi
2 proton on 2,26 (ddd, J=13,1, 8,6, 5,8 Hz, 1H) va &+ 1,93 (ddd, J=13,0, 6,3, 3,3 Hz,
1H) cung gan véi C-3°.

Pho 3C-NMR cho thfiy, su xuét hién tin hiéu cta 10 carbon trong do c6 3 carbon
khong lién két tryc tiép voi hydro tai 8c 119,53 (C-5); 149,32 (C-4); 156,51 (C-6). Ngoai
ra, c6 sy xuat hién ciia 5 nhém methine (-CH) tai dc 75,06 (C-2”); 81,15 (C-4°); 91,25
(C-17); 138,40 (C-8); 152,90 (C-2) va hai tin hi¢u 6c 34,52 (C-3’), 63,08 (C-5’) dac
trung cua 2 nhom methyl (-CH2). Céc tin hi¢u nay la phu hop voi dir liéu da quan sat
thdy trén phé *H-NMR véi 5 nguyén tir carbon ving truong cao cta dudng ribose va
cac tin hiéu ving trudng thap thudc vé vong thom purine.

Bang 1. So sanh dir liéu pho NMR ciia hop chit F6.1 va cordycepin chuan.

Vi tri dc* dc (ppm) o’ o1 (3, Hz) Quy két
2 152,4 152,90 8,35 (5) 8,36 (s)
4 148,9 149,32
5 1191 119,53
6 156,0 156,51
8 139,0 138,40 8,14 (5) 8,15 (s)
10 7,28 (s) 7,28 () -NH;
I’ 90,8 91,25 5,87 (d, 2,4) 5,88 (d, 2,4)
2’ 74,5 75,06 4,59 (m) 4,58 (m)
3 34,1 34,52 2,26 (m) 2,26 (ddd, 13,1, 8,6, 5,8)
1,96 (m) 1,93 (ddd, 13,0, 6,3, 3,3)
4 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

#9c Va *o clia cordycepin [33], do trong DMSO-ds

Tur nhitng dit kién phd NMR va d6i chiéu véi tai liéu tham khao cho phép xac
dinh céu tric hoa hoc ctia hop chit F6.1 (hinh 3) twong dong véi hop chat cordycepin
da dugc phan lap tir dong trung ha thao [33] (bang 1).
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Hinh 3. Céu triic hoa hoc ciia hop chat Fé6.1.

3.2. Két qud tinh ché cordycepin

Céc phuong phap sic ky di dugc st dung dé chiét tach cordycepin bao gdm: sic
ky silica gel, sic ky hap phu, sic ky loai trir kich thude. Tuy nhién, day chi 1a budc tién
xu 1y, thuc té cAn thém céc bude 1am tinh ché (vidu, sdc ky trao ddi ion, sac ky cot pha
dao, sic ky polyamide, sic ky nguoc dong téc d6 cao, két tinh lai, rira két tia) dé thu
duoc san pham tinh khiét. Gan ddy, mot nhom nghién ctru tai Nhat Ban da cong bd quy
trinh phan 1ap cordycepin tir qua thé cta C. militaris bang phuong phap sic ky cot
thuong 1ap lai va két tinh dé thu san pham c6 do tinh khiét cao [23]. Theo d6, cac phan
doan c6 chira hop chit mong muén sau khi sic ky cot dugc hoa trong hé dung moi
CHCl3:MeOH (1:1, v/v). Dich loc thu duoc dem c6 quay dudi ap suét giam thu duoc
phﬁn ran thd, sau do thuc hién két tinh voi hé dung mo6i EtOAc:MeOH (3:7, v/v). Tinh
thé thu duoc dem rira v6i dung moi chira CHCls, ethyl acetate (EtOAc) va MeOH
(6:2:2, v/v/v) dé loai tap chét.

Trong thi nghiém ctia chiing t6i, phan ran sau khi sic ky cot silica gel chi hoa tan
mot phan trong hé dung moi CHCl;:MeOH (1:1, v/v). Sau khi loc thu durgc phan ran co
mau tring, phan tich bang phd 'H-NMR va *C-NMR cho dit liéu pht hop véi hop chat
cordycepin theo Z.G. Chen va cs (2013) [33]. Su khac biét gitra thuc nghiém va bao céo
trude d6 co thé duge giai thich dua vao do tan cta cordycepin. Thong thuong, d6 tan
cua cordycepin ¢ 25°C 1a khoang 7 mg/ml [34]. Khi nhiét d§ giam, d6 tan cling giam
dan. Néu ndng do cordycepin trong dung dich viot qua gii han hoa tan thi tinh thé s&

xuét hién. Nhu vay, do tan cua cordycepin 1a rat it nén c6 thé dung hé dung moi
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CHCIl3:MeOH véi ty 1€ chon loc dé rira sach két tia. Khi do, mot phén cordycepin
tan trong dung dich rra ciing s& bi rira tréi, nhung bu lai, do tinh khiét ctia san pham s&
tang 1én. Bén canh d6, néu mau ban dau chwa dugc xtr Iy k¥ thi cac polysaccharide,
protein, va tap chét khac ton tai trong méu ciing s& anh huéng toi sy sip xép mang
luéi tinh thé va do tan ciia cordycepin. Do d6, phan 16n cordycepin c6 thé khong két
tinh binh thuong ma hoa tan vao dich rtra [35].

Phuong phap két tua dé ting do tinh khiét cuia san pham da dwoc chimg minh
tinh hiéu qua bang cach dbi chiéu dir liéu phé 'H-NMR ctia cao chiét MeOH, hop chat
F6 va F6.1 (hinh 4). C6 thé quan sat thay, cac peak tap chét & cao chiét MeOH ban dau
d3 duoc loai bo hiéu qua sau bude sic ky cot thuong (thé hién trén phd 'H-NMR cua
hop chat F6) va dic biét sau budc két tia, da thu dugc cordycepin chira rat it tap chat.
bac bi¢t, tin hiéu tai 6H 5,68 (d, J=4,3 Hz, 1H) dac trung cho nhom hydroxyl gén voil
C-2’ chi quan sat duoc trén pho proton cuia hop chat F6 va F6.1, nhung khong xuét hién
trén phd proton cua cao chiét MeOH. Piéu nay cé thé giai thich ring, ham luong
cordycepin sau qua trinh chiét va tinh ché da duogc lam giau so véi trong cao chiét 1an
dau, cac tap chét ciing duoc loai bo hiéu qua khi ddi chiéu phd proton cua hop chat F6
va F6.1, chimg minh tinh hiéu qua cta qua trinh lam sach san phdm thong qua mot budc

rira két tua.
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Hinh 4. So sanh pho "H-NMR ciia cao chiét MeOH, chit rin F6 va F6.1 theo thi
tu tir trén xudng duwéi.

3.3. Két qua hiéu sudt phén ldp va thu héi

Theo két qua do HPLC, ham luong cordycepin tinh trén miu qua thé kho kiét
ban dau 1a 23,18 mg/g, tirc 1a trong 100 g mau qué thé kho ban dau co chira 2,318 g
cordycepin. Mit khac, thong qua sic ky cot thudng két hop loai bo tap chit bing phuong
phap rira két tia, luong cordycepin tinh khiét thu duoc 14 0,424 g. Nhu vay, hiéu sut
thu hoi dat 18,29%. Bén canh d6, hiéu suit qua trinh phan 1ap va tinh ché dat 0,424%,
cao nhat tinh t¢i thoi diém hién tai. Trude d6, hiéu suat phan 1ap cordycepin tir phuong
phap sac ky cot lap lai két hop budc két tinh lai 1a 0,04% [23], va hiéu suat tir phuong
phap sic ky long siéu toi han két hop sic ky nguoc dong tdc d6 cao 14 0,18% [36]. Tuy
nhién, ciing can luu y rang chat luong qua thé ban dau (bao gdm gidng nim, méi truong
nudi cdy, giai doan sinh trudong) c¢6 anh huong tdi kha ning sinh tong hop cordycepin,

va tir 6 anh hudng téi higu suét thu hdi san pham.



4. Két luan

Nghién ctru ndy 1a cong trinh dau tién tai Viét Nam xay dung thanh coéng quy
trinh phéan 1ap va tinh ché cordycepin tir qua thé nam dong tring ha thao C. militaris.
Trudce ddy, cac nghién ctru chu yéu tap trung t6i vu hoa céc diéu kién chiét tach, bao
gém Ivra chon va diéu chinh ty 1€ dung moi, nhiét do, thoi gian, pH, cling nhu khao sat
anh hudng cia cac yéu to hd tro nhu siéu 4m hodc bo sung enzyme dén hiéu suat chiét.
Dich chiét sau d6 thuong duge dinh lugng cordycepin bang HPLC, chua c6 cong trinh
nao phan lap hop chit nay ¢ dang rin véi quy mo dang ké. Trong nghién ciu nay,
cordycepin da duoc phan 1ap véi hiéu suat cao nhat cho dén nay so véi cac phuong phap
d3 cong bd, dong thoi san pham dat do tinh khiét cao, dugc xac nhan bang phé *H-NMR
va BC-NMR. Quy trinh c6 tiém nang (ng dung trén quy md lén ciing nhu d6i véi nhiéu
hop chat ty nhién khac. Bén canh do, nghién ciru dé xuat can tiép tuc danh gia hoat tinh
sinh hoc cua cordycepin phan lap, 1am co so cho viéc phat trién cac hop chat dan duong
trong tong hop dugc pham.
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