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Phat trién phwong phap HPLC-DAD dinh lwgng pentostatin
trong qué thé nam dwoc liéu Cordyceps militaris
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Tém tiit:

Cordyceps militaris 12 10ai nAm dworc liéu quan trong trong y hoc ¢ truyén. Chiing chira nhiéu hoat chét ¢6 hoat tinh sinh
hoc ing dung trong y hoc nhu cordycepin, adenosine.. . Gan diy thong qua phén tich h¢ gen, C. militaris da dugc ching
minh c6 kha nang sinh tong hop pentostatln Pentostatin 1a hoat chat quan trong trong san Xuit cac loai thuoc hoéa tri st
dung trong diéu tri ung thu. Tuy nhién, viéc phat trién cac phwong phap dinh lugng pentostatin trong nim C. militaris
chua c6 nhiéu nghién ciru dé cap. Trong nghién ciu nay, cdc tac gia xay dung va tham dinh phu’O’ng phap sic ky léng
hi¢u nang cao (HPLC-DAD) don gién véi d) chinh xic cao daé dinh luwgng pentostatin trong qua thé nam C. militaris.
Qui trinh sic ky dwgc thye hi¢n trén ¢t C  cia Hang Agilent (250x4,6 mm, 5 pm) v6i chwong trinh rira gidi gradient
str dung h¢ dung mdi pha dong gom acetonltrlle va nuéc. Toc d9 rira gidi la 0,6 ml/phut, buéc song phat hi¢n dugc lya
chon la 280 nm. Puong chuin xdy dung dwoc déu dat d) tuyén tinh cao véi R>0, 99. Ket qua thAm dinh phwong phap
veé d¢ 1ap lai, hi¢u suét thu hoi, do chon lgc déu dat theo hwéng din ciia Hoi nghi quoc té vé hai hoa cac thu tuc diang ky

duge phflm stt dung cho con nguoi (International Conference on Harmonization).

Tir khéa: Cordyceps militaris, HPLC-DAD, pentostatin, qua thé nim.
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Nhiéu loai nim thudc chi Cordyceps dugce s dung nhu
mot loai dugce liéu quy trong y duogc hoc cb truyén tai cac
nuée chau A. Trong s6 nhitng loai ndm thudc chi Cordyceps
da dugc phat hién, C. sinensis (Ophiocordyceps sinensis)
va C. militaris 1a 2 loai dugc quan tam nghién ctru va su
dung nhiéu trong y hoc [1, 2]. C. sinensis chu yéu dugc
khai thac tir ty nhién voi gia rat cao, do su khai thac qua
mirc din t6i can kiét. Trong khi d6, loai nim C. militaris dé
dang hinh thanh qua thé trong méi truong nudi ciy nhan tao
va san phém thu dugc ciing c6 gia tri dugce liéu cao, thdm
chi ham lugng hoat chat cordycepin cao hon so véi loai C.
sinensis [3]. Hoat chét cordycepin duoc chimg minh 1a c6
kha nang khang ung thu, khang 6xy hoa, khang viém, tang
cudng hoat dong hé mién dich, ting cuong chirc ning gan,
than [4-6]. Do vay, C. militaris dugc danh gia 1a c6 gia tri sir
dung va thuong mai hoa cao.

Gan day thong qua phan tich hé gen, C. militaris da
dwoc chimg minh ¢6 kha ning sinh tong hop pentostatin [7].
Pentostatin (c6 tén goi khéc 12 deoxycoformycin) 1a mét hop
chit chong chuyén hoa, co tic dung chdng ung thu bach cau.
Nghién ctru gan ddy cho thay su két hop giita cordycepin
va pentostatin gitip lam ting tac dung wrc ché su phat trién
cta khéi u [8]. Nhu véy c6 thé thdy, hoat chit cordycepin va
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pentostatin 14 nhitng hoat chit quan trong dé danh gia chat
luong nadm C. militaris. Hién nay, di c6 nhiéu nghién ctru
trong nudc va trén thé gidi vé phat trién cac phuong phap
dinh tinh, dinh lugng cordycepin trong nam C. militaris [3, 9].
Trén thé £i061, viéc phat hién va dinh lugng pentostatin & ném
C. militaris budc dau duoc bao cdo dua trén phan tich hé gen
két hop voi phuong phap HPLC [7]. Tuy nhién tai Viét Nam,
viéc phat trién phuong phép dinh lugng pentostatin trong nim
C. militaris chua c6 nghién ciru nao dé cap. Vi vy, nghién
clru nay s& phat trién phwong phap HPLC-DAD dé phan tich
dinh lugng pentostatin trong mau qué thé nam C. militaris.

Vat liéu va phuong phap nghién ciiu

Vit li¢u

Méu qua thé ching ndm C. militaris SHO3, TNO1, HL13
va HNO1 duoc cung cap bdi Trung tdm Sinh hoc Thuc
nghiém thudc Vién Ung dung Cong ngh¢, B Khoa hoc va
Cong ngh¢. Cac chung nam C. militaris déu da dugc dinh
danh va cong bo nam 2022 [10]. Mau qua thé tuoi sau khi
nudi cay 65 ngay duoc thu va sdy kho bang mdy say thang
hoa ¢ nhiét do -40°C tdi khi 4o am dat dudi 5%.

Chat chuan ding trong nghién ctru 1a pentostatin (hinh 1)
(CAS: 53910-25-1, s0 Lot: 12203344, d¢ tinh khict 98,0%)
[11] dugc cung cap bdi Hang Aladdin (Trung Qudc).
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Abstract:

Cordyceps militaris is an important medicinal mushroom
in traditional medicine. It contains many bioactive
compounds that have applications in medicine, such
as cordycepin, adenosine... Recently, through genome
analysis, C. militaris has been shown to have the ability to
synthesise pentostatin. Pentostatin is an important active
ingredient in the production of chemotherapy drugs
used in cancer treatment. However, there have been few
studies on the development of methods for quantifying
pentostatin in C. militaris. In this study, a simple and
sensitive high-performance liquid chromatography with
diode-array detection (HPLC-DAD) method for the
quantification of pentostatin in C. militaris was developed
and validated. The chromatographic separations were
obtained by an Agilent C column (250x4.6 mm i.d., 5
pm particle size) using gradient elution with acetonitrile
and water. The flow rate of 0.6 ml/min and detection
wavelength of 280 nm were selected. The calibration
curve displayed a good linear correlation (R>>0.99). The
validation results displayed great accuracy, repeatability,
linearity, and selectivity according to The International
Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use (ICH) guideline.

Keywords: Cordyceps militaris, fruiting body, HPLC-
DAD, pentostatin.

Classification number: 4.6
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Hinh 1. Céng thirc ciu tao hop chat pentostatin.

Thiét bi dung trong nghién ctru 1a hé théng HPLC
(Shimadzu, Nhat Ban), gdm: bom LC-20AD, bé tiém mau
tu dong SIL-20AHT, detector DAD, 16 ¢4t CTO-10AS VP,
cot Agilent C18 (250x4,6 mm, 5 pm), két ndi voi may tinh
c6 cai dat phan mém Labsolution dé truy xuét két qua.

Phwong phap nghién ciru

Phwong phdp t6i wu héa diéu kién phdn tich sdc ky:
Khao sat bude song phat hién: Pho UV ctia dung dich chuan
pentostatin dugc do trén hé thong HPLC-DAD va dung dé
xéc dinh cyc dai hip thu (A,,,.)- Lua chon budc song tai vi tri
cuc dai hap thy 1am budc song phat hién. Khao sat chuong
trinh pha dong: Tién hanh khao sat chwong trinh rira giai
gradient v6i pha dong gom acetonitril hodc methanol (kénh
B) va nudc (kénh A) theo cac ty 1€ khac nhau.

Dé tdi uu hoa cac diéu kién phan tich séc ky, st dung cac
dung dich sau: Dung dich chuén pentostatin c6 ndng d6 62,5
ng/ml pha trong nudc. Dung dich mau thir: Can chinh xéac
khoang 0,2 g bot mau thir (qua thé nam duoc nghién va qua
rdy s& 180) vao binh tam gidc dung tich 50 ml. Thém 8 ml
nude, chiét sidu 4m trong 60 phut (cong sudt 250 w, tan sd
50 kHz, nhi¢t d¢ phong). Dé yén 10 phut, loc dich chiét vao
binh dinh mic 10 ml, bd sung dén vach mirc bang nudc, lic
déu, thu duoc dung dich mau tht.

Khdo sdt phirong phdp xir 1y mau:

- Khéo sat dung moi chiét: nudc, ethanol va hdn hop
ethanol/nuéce ¢ cac ty 1€ khac nhau.

- Khao sat phuong phap chiét: Trong pham vi phong thi
nghiém, hai phuong phap chiét dugc Iya chon dé khao sat
1a chiét siéu 4m va chiét hoi luu. Chiét siéu 4m 1a qua trinh
chiét véi su hd tro cla song siéu am, thuong duoc st dung
trong chudn bi mau phan tich. Chiét hoi luu 1a mot trong
nhitng phuong phap ngam chiét truyén thng, dugc thuc
hién trong mot hé thong ngung tu. Khao sat thoi gian chiét:
Thir nghiém véi céc khoang thoi gian chiét khac nhau 1a 30,
60 va 90 phit. Khao sat ty 1& dwoc liéu/thé tich dung moi
chiét (g/ml): Thir nghiém véi cac ty 18 0,2 g/5 ml, 0,2 g/10
ml va 0,2 g/25 ml. Khao sét s6 lan chiét 1a 1, 2 va 3 lan.
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Tham d‘lnh phuong phap phan tich: Sau khi khao sat qua
trinh xr Iy mau va cac diéu kién séc ky, tién hanh tham dinh
phuong phép dinh lwgng pentostatin trong mau theo huéng
dan cua ICH. Céc chi tiéu thim dinh bao gdm: tinh thich
hop cia hé théng, do dac hi¢u, gidi han phat hién va gioi
han dinh lugng, duong chuan, d6 l3p lai trong ngay va khac
ngay, hiéu sudt thu hoi [12].

Ham lugng pentostatin (%, tinh trén khéi lugng mau kho
kiét) trong mau thir dugc tinh theo cong thure sau:

Cx Vx100

X (%)= x 100

mx 106 x (100 - B)
trong d6: X (%) 1a ham lugng ctia pentostatin c6 trong mau
thir; C 1a nong do ctia pentostatin c¢6 trong dung dich mau
thr tinh tir phuong trinh duong chuan (ng/ml); Vla thé tich
dung dich ; chiét (ml); m 1a khéi lvong mau thur (g); B 1a do
am cua mau thtr (%).

Keét qua va ban luan
Két qud t6i wu héa diéu ki¢n phan tich HPLC-DAD

Nghién ciru quét phé UV cia dung dich chuén pentostatin
cho thiy, pentostatin c6 cuc dai hap thu tai 280 nm (hinh 2).
Két qua nay phi hop véi nghién ctru cia Y. Xia va cs (2017)
[7]. Do vay, bude song 280 nm duoc lya chon dé dinh luong
pentostatin trong qua thé nim C. militaris.

mAU

P§ hip thu quang
=
T

£8

—
350

1412
1425

T T T T
200 250 300 400 nm

Budc song

Hinh 2. Phé UV cta dung dich chuén pentostatin.
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Dé lua chon duge diéu kién phan tich tdi wu hon, tién
hanh khao sat hé dung méi pha dong va diéu kién rira giai
dya trén mot sb tai liéu tham khao [2, 13]. Két qua khao sat
dugc thé hién & bang 1 va hinh 3.

Bang 1. Thong sé pic cla pentostatin (rng v&i cac diéu kién
phan tich khac nhau.

Théng sb Didu kién 1 Diéu kién 2
Thoi gian luu (t,, phiit) 7,19 725

D¢ phan giai Rs (yéu chu trén 2,5) 2,23 2,69

Hg s6 bt ddi T, (yéu cau trong khoang 0,8-1,2) 1,86 1,12

S6 dia Iy thuyét N (yéu cau trén 2000) 2234 68895

Acetonitril va methanol 13 2 loai dung mdi phd bién trong sic
ky long, trong d6 nhin chung acetonitril ¢6 kha ning rira giai tot
hon methanol do c¢6 sw khac biét vé& d6 nhét, do phan cuc. Toc do
dong ciing 12 yéu t6 anh hudng dén s rira giai va kha nang phén
tach gitra cac pic. Trong nghién ctru ndy, chung toi tién hanh
khao sat mot so toc d¢ rira giai khac nhau trong khoang 0,5-1,0
ml/phut véi 2 loai h¢ dung moi rira gidi la acetonitril-nude va
methanol-nude. Két qua khao sat thu duoc cho thiy, khi st dung
pha dong 1a methanol-nudc, tin higu pic ciia pentostatin bi dodng
rong va khong sic nhon, hé s bat ddi 1a 1,86 (ngoai khoang quy
dinh) va d¢ phan giai nho hon 2,5, ching td pic ciia pentostatin
chua déap tmg céc yéu cau ding cho phan tich dinh luong [12,
14]. Voi diéu kién 2, pha dong str dung la acetonitril-nudc, tin
hiéu pic clia pentostatin can ddi va tach tot trén nén mau thir.
Cac thong sb pic déu dat so v6i yéu cau, vi vay diéu kién 2
(acetonitril-nudc (7-93 v/v), v=0,6 ml/phit, ché do rira giai ding
dong) dugc Iya chon cho nghién ciru tiép theo.

Két qua xdy dung dwong chudn dinh lwgng pentostatin

Chuan bi mét day cac dung dich pentostatin chuén c6 nong
d6 ctia pentostatin 6,25-250 pg/ml pha trong nudc va tién hanh
phan tich sdc ky theo cac diéu kién da lva chon duoc. Két qua
khao sat sy twong quan giita dién tich pic va ndng do pentostatin
duoc trinh bay & hinh 4. Pudng chuén thu duge co hé s6 twong
quan R2>0,999, dat yéu cau theo quy dinh ciia AOAC va ICH vé
duong chuan ding trong phan tich dinh lugng [12, 15]. Tu ket
qua thu dugc cho thay khoang ndng do lwa chon c6 tinh tuyén
tinh tdt, phu hop dé 4 ap dung dinh lugng pentostatin.
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Hinh 3. Sic ky d& HPLC-DAD phan tich mau dich chiét qua thé nam C. militaris v&i mét sb didu kién phan tich khac nhau. (A) Diéu kién 1:
methanol-nwéc (7-93 viv), v=0,7 mi/phdt, ché do rira giai ddng dong; (B) Diéu kién 2: acetonitril-nwéc (7-93 viv), v=0,6 mi/pht, ché do rira gidi déng dong.

KHOA
&CONGHI\?GCI:-IE

65(7) 7.2023

62



Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thlly san

4500000

'
4000000 -
2 =16903x - 50248
z 3500000 =0.9999
£ 3000000
Z
9
& 2500000
S 2000000 o
s
= 1500000
<
Q 1000000 K3
500000 .
o le®
0 50 100 150 200 250 300
Nong d9 (ng/ml)

Hinh 4. Pwong chuén pentostatin.
Két qua xdc dinh cdc diéu ki¢n xiv Iy méau

Lwa chon dung moi chiét: Bé lua chon duoc dung moi
¢6 hiéu suat chiét cao nht, nghién ctu tién hanh khao sat
céc dung mdi chiét gdm: nudc, ethanol va hdn hop ethanol/
nude & mot sb ty 1¢ khac nhau. Cac thi nghiém dugc khao
sat trong diéu kién ¢ dinh nhu sau: khi lugng mau 0,2 g,
thé tich dung méi chiét 10 ml, phuong phéap chiét 1a siéu
am, thoi gian chiét 30 phut, s6 lan chiét 1a 1 1an. Hiéu qua
chiét cua timg dung méi duge danh gia qua ham luong
pentostatin trong mau. Mdi thi nghiém duoc tién hanh 3 lan
doc lap. Két qua thu duoc cho thay, khi sir dung dung méi
chiét 12 nudc thi ham lugong pentostatin xac dinh duoc cao
hon khi stt dung dung mé6i hitu co (bang 2). Dya trén cong
thirc cdu tao ctia pentostatin (hinh 1) va két qua cac nghién
ctru khac da cong bd, hop chit nay co kha nang tan tét trong
nude (d6 tan >100 mg/ml), DMSO (d6 tan >13,4 mg/ml) va
kém tan trong ethanol [11, 13]. Do vay, nudc dugce lua chon
12 dung moi dé chiét xuat pentostatin ra khoi nén mau qua
thé ndm C. militaris cho phan tich HPLC-DAD.

Bang 2. Két qua khao sat dung méi chiét (n=3).

Dung moi Khoi lwgng (2)  Ham lwgng pentostatin trich ly dwgc (%)"
Nude 0,2101 0,224+0,003
Ethanol 0,2009 0,168+0,003
Ethanol/nudce (20/80)  0,2012 0,207+0,002
Ethanol/nudce (30/70)  0,2003 0,202+0,003
Ethanol/nudc (40/60)  0,2034 0,197+0,001
Ethanol/nudce (50/50)  0,2012 0,195+0,002
Ethanol/nudce (80/20)  0,2005 0,170+0,002

" cac két qua thu dwoc ng voi tirng thi nghiém khao sat déu duoc
kiém tra bang T-test cho thay [ 1,.<0,05 chirng t6 sw sai khac gitra cac
két qua thu dwoc cé y nghia thong ké.

Liea chon phwong phdp chiét mau va thoi gian chiét:
Véi myc tiéu lya chon dugc phuong phap chiét va thoi gian
chiét cho hi¢u sudt tdi uu, pht hop c6 thé ap dung rong rii,
nghién clru tién hanh khao sat cac phuong phap va thoi gian
chiét. Cac thi nghiém dugce khao sat trong diéu kién cb dinh
nhu sau: khéi lwong mau 0,2 g, thé tich dung méi chiét 10
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ml, s6 lan chiét 1a 1 1an. Tién hanh phén tich cac dung dich
thir bang HPLC-DAD theo diéu kién da khao sat, xac dinh
ham lugng cua pentostatin (bang 3).

Bang 3. Két qua khao sat phwong phap chiét mau va th&i gian
chiét (n=3).

Didu kién chiét Khoilwong ()  Ham lwong pentostatin (%)
Siéu 4m 30 phut 0,2012 0,223+0,001
Siéu &m 60 phut 0,2009 0,258:£0,002
Siéu 4&m 90 phut 0,2004 0,260+0,002
Hoi Iwu 30 phut 0,2004 0,203+0,003
Hbi luu 60 phit 0,2082 0,219+0,002
Hoi Iuu 90 phut 0,2091 0,232+0,003

: cac két qua thu dwoc (ng véi ting thi nghiém khéo sat déu duoc
klem tra béng T-test cho thay p e <0,05 chirng té sw sai khac gilra cac
két qua thu dwoc cé y nghia thong ké.

Két qua nghién ciru cho théy, ham luong cia pentostatin
xac dinh duoc trong dich chiét thu dugc bing phuong phap
chiét siéu am 16n hon 15 rét so voi phuong phap chiét hoi
luu. So véi phuong phap chiét hoi luu, chiét siéu am co
nhuge diém 1a tinh chon loc kém, dich chiét thu dugc 1an
nhiéu 1 tap chat hon [16]. Tuy nhién, phuorng phap chiét siéu
am van thuong duoc p dung boi mot s6 wu diém nhu thao
tac thi nghiém don gian, thiét bi chiét xuat thuong quy va
dugc trang bi ¢ hau hét cac phong thi nghiém. Két qua khao
sat thoi gian chiét cho thay, khi thoi gian chiét siéu am 1a
60-90 phut thi ham lwong pentostatin thu dugc 14 16n nhat.
Vi vdy, phuong phap chiét siéu am véi thoi gian chiét 60
phat dugc lwa chon dé xir Iy mau qua thé nAm C. militaris.

Lua chon ty l¢ khoi luwong duoc liéu/thé tich dung maoi
chiét (mg/ml) va s6 lan chiét: Trong nghién ctru ndy, cac thi
nghiém duoc khao st trong diéu kién ¢6 dinh nhu sau: khi
luong mau 0,2 g, phuong phap chiét 1a siéu am, thoi gian
chiét 30 phut. Két qua nghién ctru khao sat ty 1¢ khéi luong
duoc lidu/thé tich dung moi chiét va s lan chiét t6i ham
luong pentostatin thu dugc duoc thé hién & bang 4.

Bang 4. Két qua khao sat ty 1¢ khéi Iwgng duwoc liéu/thé tich
dung méi chiet (mg/ml) va so lan chiet.

A ven yek Khéi Ham lirgng pentostatin  Téng ham lrgng pentostatin
biuldfnehiet @) trichly duye (%) trich ly dwoc (%)
02g5mixlainl 02003  0231=0,002 o

: Sau 2 lan chiet: 0,261%
02g5mlxlAn2 02003  0,030:0,003 o
- Sau 3 lan chiét: 0,276%
02g5mlxln3 02003  0,015:0,003
02g/10mlixlan1 02034  0253:0,001 L
2g10mixlnl 0, i Sau 2 lin chiét: 0,274%
02¢/10mixlan2 02034  0,021:0,002 o
: Sau 3 lin chiét: 0,2779
02¢/10mlxlin3 02034 0,030,001 au 3 Lan chiet: 0,277%
02g25mlxlan1 02112 0258+0,003 L
8 Sau 2 lan chiét: 0,272%
02g25mixlan2 02112 0,014x0,002

" dich chiét dwoc c6 cdn va lam dac lén 10 1an trwdc khi phan tich
HPLC-DAD.



Két qua nghién ctru cho thay, ty 18 0,2 g/10 ml chiét 1 1an cho
két qua ham luong pentostatin xac dinh dugc 13 tdi wu (0,253%),
tang khoang 9,5% so voi ty 1¢ 0,2 g/5 ml (0,231%). Khi khao sat
s6 lan chiét tmg véi ty 16 0,2 g/10 ml, sau 2 1dn chiét, két qua ham
luong pentostatin xac dinh duoc 1a 0,274%, khac biét khong dang
ké so v6i két qua thu dugc sau 3 1an chiét. Két qua thu dwoc kha
twong dong so voi quy trinh phan tich dong thoi cordycepin va
pentostatin st dung ty 1¢ khéi lugng mau/thé tich dung moi chiét
14 0,5 g/50 ml [13]. Tuy nhién, khi chiét 2 lan, két qua phan tich
pentostatin thu dugc cao hon khi chiét 1 1an. Tir d6, nghién ctru
lua chon ty 1¢ khdi luong dugc lidu/thé tich dung méi chiét 14 0,2
/10 ml va s6 1an chiét 1a 2 lan.

Tir céc két qua thu dugc, nghién ctru dé xuét quy trinh xir Iy
mau qua thé ndm C. militaris nhu sau: can chinh x4c 0,2 2 bot
mau thir (qua ray s6 180 va di xéc dinh d6 4m) vao binh tam gidc
dung tich 50 ml. Thém 10 ml nué6c, tién hanh chiét siéu 4m trong
60 phut (cong sudt 250 w, tan s6 50 kHz, nhiét do phong), sau do
dé yén 10 phut, loc qua gidy loc vao binh dinh mirc 25 ml. Thém
tiép 10 ml nudc vao phan ba dugc liéu, siéu 4m trong 60 phut,
sau d6 dé yén 10 phat va loc tiép dich chiét vao binh dinh mirc
25 ml, bd sung dén vach mirc bﬁng nude, lic déu, thu duge dung
dich mAu thtr. Dung dich mau thir duoc loc qua mang loc 0,22
um trude khi tiém vao hé théng phan tich HPLC-DAD.

Két qud thiam dinh phwong phdp phan tich

D¢ dic hiéu ciia phwong phdp: Tién hanh phan tich dung
dich chuan, dung dich mau thir (dich chiét tir qua thé ndm theo
quy trinh xtr Iy mau d lya chon), dung dich miu tring (nudc cat
hai lan di deion) véi cac didu kién sac ky da ti wu hoa duge. Két
qua nghién ctru cho thay, tin hiéu pic cia pentostatin can dbi, sic
nhon va tach tot trén nén mau thtr. Bén canh do, hé s6 chéng phé
(Match ratio) cta pentostatin mau thir so véi mau chuan déu 16n
hon 0,999 (hinh 5), dat yéu cau theo quy dinh ciia AOAC va ICH
[12, 15]. Diéu nay chimg t6 phuong phap xay dung dap tng yéu
cau vé dg déc hiu dé dinh lugng pentostatin trong mau qua thé
ndm C. militaris.
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Tinh thich hop ciia hé thong: Dé danh gia tinh thich hop
ctia h¢ thong, nghién ctru tién hanh chay sic ky 6 lan dung
dich chuan pentostatin c6 ndng do 62,5 pg/ml véi diéu kién
da khao sat va ghi lai thoi gian Iuu va dién tich pic twong
tmg. Két qua cho théy, cac gia tri d6 1éch chuin twong dbi
cua dién tich pic va thoi gian luu cta pentostatin déu nho
hon 2% (bang 5), dat yéu cau so véi quy dinh cia AOAC va
ICH [12, 15]. Nhu vay, cac diéu kién sic ky da lwa chon va
hé thong HPLC sir dung 1a pht hop va dam bao do 6n dinh
cua phép phan tich dinh lugng pentostatin.

Bang 5. Két qua danh gia tinh thich hop cta hé théng.

Thi tw Thoi gian lwu (t,, phit)  Dién tich pic (S, mAu.s)
1 7,295 987858

2 7,264 992476

3 7,206 977008

4 7,226 981756

5 7,346 1002169

6 7,186 985889

Trung binh 7,254 987859,3

g léch chuan (SD) 0,060 8774,560

Do léch chuan lip lai (RSD) 0,826 0,388

Do lap lai trong ngay va do lap lai khac ngay: Panh gia
d6 lap lai trong ngay (ngay 1) dugc x4c dinh dua trén két qua
xac dinh ham lugng pentostatin cta 6 1an chiét va phén tich
mau thir doc 1ap (ky hiéu mau M1-M6). Do lap lai khac ngay
(ngay 2) dwoc xac dinh dua trén két qua phan tich ham lugng
pentostatin ciia 6 lan lap lai cung mau thir da phan tich trong
ngay 1 (ky hiéu M7-M12). Tién hanh xir 1y mau va phén tich
bang phuong phap HPLC theo cac diéu kién da tdi uu hoa. Két
qua phan tich & bang 6 cho thy, cac gia tri do léch chuan lap
lai twong ddi (% RSD) trong ngay va khac ngay ciia pentostatin
déu dat yéu cau theo quy dinh ciia AOAC (RSD%<3,7% tmg
v&i mirc ham luwong 0,1% va RSD%<2,7% ng véi mirc ham
luong 1%) [15]. Nhu vay, phuong phap phan tich co d lap lai
dat yéu cau ddi véi pentostatin.
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Bang 6. Két qua danh gia do lap lai cua phwong phap.

Méiu m (mg) Ham lugng pentostatin (%)
Ml 0,2012 0,271
M2 0,2003 0,275
M3 0,2005 0,274
M4 0,2091 0,268
M5 0,2019 0,273
M6 0,2009 0,277
M7 0,2001 0,278
M8 0,2090 0,273
M9 0,2009 0,267
M10 0,2003 0,272
Mll 0,2045 0,273
M12 0,2090 0,282
Trung binh (n=6) 0,273
Trung binh (n=12) 0,274
RSD (n=6) 1,143
RSD (n=12) 1,516

Gioi han phat hién (LOD) va gioi han dinh lvong (LOQ):
Phan tich mau thor d3 dugce xac dinh néng dd pentostatin,
sau d6 pha loang dan dén khi trén sic k do cua dung dich
thtr, tai thoi gian luu cua pentostatin, xac dinh dugc ty 1€
S/N=3-4 va S/N=10. Tur d6, nghién ctru xac dinh dugc LOD
va LOQ cuia pentostatin 1an luot 1 1,5 va 5,0 pg/ml.

D6 diing: Do ding dugce danh gia thong qua hiéu suét thu
hdi va duoc xac dinh bang phuong phap thém chit chuin
pentostatin vao mau qua thé ndm C. militaris v&i 3 mic
thém chuén (50, 100 va 150% so v&i lugng chat pentostatin
xé4c dinh dugc trong mau thyc). Sau do, tién hanh xur 1y mau
theo quy trinh di trinh bay & trén. Phan tich miu qua thé
ndm C. militaris khong thém chuén, tr d6 xac dinh luong
pentostatin tim lai dugc va két qua trinh bay trong bang 7.

Bang 7. Két qua danh gia dé dang cta phwong phap.

i Nﬁng d9 thém N(‘)n_g d9 thém Hi¢u §u§t
Mau chuﬁp theo ly chuan tim lai thu hoi
thuyét (mg/ml) dwgc (mg/ml) (%)

Thém chudn mite 50% (1) 11,00 10,35 94,09
Thém chuan mite 50% (2) 11,00 10,38 94,32
Thém chuan mite 50% (3) 11,00 10,51 95,56
Thém chuan mitc 100% (1) 22,00 23,27 105,78
Thém chuén mic 100% 2 22,00 2227 101,21
Thém chudn mic 100% (3) 22,00 237 101,66
Thém chun mic 150% (1) 34,00 3548 104,34
Thém chudn mic 150% (2) 34,00 34,84 102,47
Thém chudn mitc 150% (3) 34,00 35,25 103,68
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Hiéu suit thu hoi ctia pentostatin tmg voéi 3 muc thém
chuén khéac nhau (50, 100 va 150% so véi ham lugng thuc
té ciia pentostatin ¢ trong mau thtr) xac dinh duoc trong
khodng 94,09-105,78%. Theo huéng dan ctia AOAC trén
nén mau thuc phém, vo1 mic ham lugng trén 0,1% thi do
thu hdi can dat 95-105% [15]. Theo quy dinh vé d6 thu hoi
cua Hoi dﬁ”)ng chau Au, véi mirc ham luong trén 0,1% thi
hiéu suat thu hoi can dat 80-110% [14]. T cac két qua thu
duogc, ching to6 phuong phap xay dung c6 d6 diing cao va co
thé 4p dung dé phan tich dinh luong pentostatin trong mau
nim doéng tring.

Dinh lwgng pentostatin trong mét s6 méu qud thé nim
C. militaris

Str dung phuong phap da xay dung, nghién ctru nay da
tién hanh xac dinh ham lugng pentostatin trong mot sé mau
qua thé cua cac chung nam C. militaris khac nhau bao gdm
C. militaris SHO3, TNO1, HL13 va HNO1. Cac ching nam
trén déu da duge dinh danh t6i loai va xac dinh ham lugong
cordycepin trong qua thé [10]. Tuy nhién, chwa dwoc xac
dinh ham luong pentostatin trong qua thé. Két qua xac dinh
ham lugng pentostatin trong cac mau qua thé nghién ciru
dugc thé hién trong bang 8. Cac mau qua thé nghién ciru déu
cho ham luong pentostatin trong quéa thé dat 0,224-0,315%,
trong duong v6i cac ching trén thé giéi da cong bd [7].
Tuy nhién, day 14 nghién ctru dau tién xac dinh ham lugng
pentostatin trong qua thé ndm C. militaris nudi trong tai Viét
Nam.

Bang 8. Két qua phan tich pentostatin trong mét sé mau qua
thé nadm C. militaris (n=3).

MAiu qua thé chiing nAm Ham lwgng pentostatin (%)

C. militaris SHO3 0,271+0,003
C. militaris TNO1 0,224+0,002
C. militaris HL13 0,253+0,004
C. militaris HNO1 0,315+0,002

Nghién ctru da phét trién dugc phuong phap HPLC-
DAD dinh lugng pentostatin trong qué thé nAm C. militaris.
Mot sb didu kién xu ly mau da duogc lya chon gém: dung
moi chiét 1a nudce, phuong phap chiét siéu am trong khoang
thoi gian 60 phut, chiét lap lai 2 1an cho két qua phan tich
ham luong pentostatin trong mau thir 1a 6n dinh va dat gia
tri cao nhat (0,27%). Phuong phap xay dung da duoc tham
dinh theo hudng din cua ICH va AOAC vé tinh thich hop
cua hé thé)ng, d6 dac hiéu, do lap lai, gioi han phat hién,
gidi han dinh lugng va d6 dung. Gidi han phat hién, gidi
han dinh lugng ciia pentostatin 1an luot 13 1,5 va 5,0 pg/ml.
Hiéu suét thu hdi cua pentostatin xac dinh dugc trong
khoang 94,09-105,78%.



Nghién ctru nay dugc thyc hién voi su hd tro vé kinh
phi tir dé tai ciia Bo Khoa hoc va Cong nghé: Ung dung k¥
thuat di truyén trong chon giéng nam Cordyceps militaris
mang don gen gidi tinh ¢6 nang suat va chat luong cao phuc
vu phat trién mot s6 san pham thuc pham bao vé sirc khoe.
Nhém tac gia xin tran trong cam on.
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