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Abstract: 9-methoxycanthin-6-one (9MC6) is a canthin-6-one alkaloid isolated from Radix
Eurycomae longifoliae with relatively large content. 9MC6 has been shown several important
biological activities of this herbal material, including the ability to resist many different cancer cell
lines such as breast, lung, colorectal, uterine, prostate, and ovarian cancer, and exhibit strong anti-
inflammatory properties. Therefore, 9MCE6 is a potential chemical marker for controlling the quality
of this herbal material. This study presents the development of a procedure for the extraction and
purification of 9MC6 to establish a reference standard. In this procedure, the Radix Eurycomae
longifoliae powder was ultrasonically extracted with ethanol 50% (v/v), and then ethanol was
evaporated in vacuo to give water suspension. The suspension was successfully partitioned with
dichloromethane, eluted on a silica column, and crystallized by using the combination of
dichloromethane, methanol, acetone, and water at suitable ratios to obtain the crystal. Finally, the
crystal was purified on the C18 column to get 9MC6 material. The 9MC6 material, which was
identified by MS spectrometry, NMR, UV-VIS, and IR spectroscopy, contained 99.21% of 9-
methoxycanthin-6-one (CisH10N202), which was calculated from volatile impurities (0.0014%),
residue on ignition (0.012%) and of related substances (0.78%). It was concluded that the established
procedure was suitable for producing 9MC6 material for standard reference establishment.
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Nghién ciru phan 1ap va tinh ché 9-methoxycanthin-6-on
tir duoc liéu Mat nhén (Radix Eurycomae longifoliae)
lam nguyén li¢u thiét 1ap chat chuan
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Tém tit: 9-methoxycanthin-6-on (OMC6) la mét alkaloid khung canthin-6-on dwoc phén lap tir
dugc liu Mat nhan (Radix Eurycomae longifoliae) véi ham lugng twong ddi 16n. IMC6 da duge
chimg minh thé hién cac hoat tinh sinh hoc quan trong cua dugc liéu Mat nhan bao gdm kha nang
khang lai nhiéu dong té bao ung thu khac nhau nhu ung thu v, ph01 trye trang, tir cung, tuyén tién
ligt va buong tring; kha néng chong viém tbt. Vi nhing déc tinh ay, hop chat 9MC6 duoc xem la
mdt hop chét rét tiém nang c6 thé st dung lam chit danh du cua duoc liéu Mat nhan. Nghién ctru
nay da xay dung dugc quy trinh chiét xuét, phéan lap va tinh ché 9MC6 tir duge liéu Mat nhan phuc
vu thiét lap chét chuén. Trong d6, bot dugc liéu Mat nhan dugc chiét xuét siéu am v&i ethanol 50%,
sau d6 ¢ quay chan khong loai ethanol, phan tan véi nu6e va chiét xudt v6i dichloromethan. Phian
doan dichloromethan dugc bay hoi loai dung méi, sau d6 phan 1ap trén cot pha thuan, két tinh véi
hon hop cia cac dung mdi dichloromethan, methanol, aceton va nudc & cac ty 1 thich hop dé tao
céc tinh thé giau 9MC6. Tinh thé giau 9MC6 sau d6 dugc tinh ché trén sic ky cot pha dao C18 dé
thu duoc nguyén liéu 9MC6 thiét 1ap chuan. Nguyén liéu OMC6 duoc dinh tinh bang phd phd MS,
phd NMR, UV-VIS va phd IR, chira 99,21% 9MC6 (C1sH10N202) dugc tinh tir lugng tap chat bay
hoi (0,0014%), tro toan phan (0,012%) va tap chat lién quan (0,78%) ciia nguyén liéu da tinh ché.
Do d6, nguyén lidu da dép Gmg yéu cau vé do tinh khiét dé thiét lap chuan.

Tir khoa: Eurycoma longifolia, 9MC6, Bach bénh, Mat nhan.

1. M& dau

Cay Ba bénh (M4t nhan, Bach bénh) co6 tén
khoa hoc 1a Eurycoma longifolia Jack, ho Thanh
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that _(Simaroubaceae) 1a mot loai thao duoc
truyen thong phan b rong rii khip noi, nhung
nhiéu nhét 1a ¢ khu vuc Dong Nam A va viét
Nam 1a mét trong cac nudc ¢ sb lugng ca thé
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kha 16n [1, 2]. Ba bénh duoc sir dung trong cac
bai thude Y hoc ¢o truyén ndi tiéng dung dé cai
thién sirc khoe nam gidi ciing nhu bénh sot rét 0
chau A [2, 3], voi bd phén dung pho bién 1a ré
phoi kho c6 cong dung b khi huyét, 6n ty than,
dugc s dung dé dleu tri cac chung khi huyet
ludng hu, co thé yéu mét, thiéu méau, an udng
kem, kho tiéu, cac bénh ta, ly, cac truong hop
sinh duc yéu, duong suy, tao tiét. Bén canh do,
mot s6 ching bénh nhu cam mao, phat sbt, sdt
rét, giai doc ruogu, téy giun ciling dugc nhan dan
sir dung dugc liéu nay dé diéu tri [4]. Khoang
100 hop chét duoc phan lap tir ré ciy Ba bénh,
nhiéu nghién ctru di cho thdy c6 nhiéu hop chat
6 hoat tinh sinh hoc nhu kha nang khang khuén,
khang ndm, chdng ky sinh tring, khang viém,
chbng oxy hoéa, chong ung thu, ... [1, 5-7].

9MC6 la hop chat chinh trong nhém
alcaloid, mot nhém hop chit chinh cua duoc ligu
Mat nhén, da dugc nhidu nha khoa hoc quan tam
nghién ciu. C6 thé n6i IMC6 1a hop chat da
dong gop nhidu vao cac tac dung sinh hoc cua
duoc liéu Mat nhan. Vé tac dung chdng ung thur,
9MCB dugc ching minh la chdng viém va c6 kha
nang khang lai nhiéu dong ung thu khac nhau
nhu ung thu va (MCF-7), ung thu phoi (A549),
truc trang, tir cung, ung thu hic td, ung thu biéu
bi, ung thu tuyén tién liét va ung thu budng tring
[8-12]. Hién nay 9MC6 ciing da dugc phan lap,
tinh ché va thiét 1ap chuin dé thuong mai nhung
& Viét Nam chua c6 don vi nao san xuit loai
chuan nay.

bé bod sung thém nguén chét chuén tai Viét
Nam phuc vu kiém tra duoc liéu Mat nhan, dugc
liéu chira 9MC6 va cic san pham lién quan,
nghién ctru duge thuc hién nham xay dung quy
trinh phéan 1ap va tinh ché hop chit 9MC6 véi
ham lugng khong thap hon 95% phuc vu thiét lap
chat chuan trén.

2. Thuc nghiém
2.1. Péi tiegng va phwong phdp nghién ciru

R¢& céy Ba bénh (Eurycoma longifolia Jack.)
duogc thu hai tai Pak R‘Mang, Pak Glong, bak
NONg vao thang 5/2022. Mau ré cdy dugc phoi

kho, nghién thanh bot, dugc xac dinh c6 d6 4m
|2 8,15%.

2.2. Thiét bi, dung cu va hoa chat

Thiét bi: cac thlet bi dap Ung yéu ciu
ISO/IEC 17025, gdm: May lic siéu 4am
ELMASONIC S100; can phan tich Mettler
Toledo MS 105 (d¢ chinh xac 0,01 mg), may
HPLC Shimadzu detector DAD, may HPLC
Waters Acquity ARC detector DAD, may c6
quay chan khoéng Bucchi V-850, Lo nung
Prolabo, may TGA/DSC Mettler Toledo, may
LC/MS Xevo TQD Waters (d0 phan giai cua m/z
la 0,01) va may quang phd hong ngoai Thermo
IS50 (d6 phan giai 4 cm™) tai Vién kiém nghiém
thudc Trung wong; may cong hudng tir hat nhan
NMR — BRUKER — 500MHZ (Vién Hoa hoc,
Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam).

Dung cu: binh dinh mirc, pipet, cot sdc ky,
ong dong, binh cau cb quay,...

Hoa chét, dung méi: ban mong Silica gel G
F254 (Merck, Dbuc), dichloromethan (Merck,
buc), methanol (Merck, Duc), acetonitril
(Merck, Buc), n-hexan (Scharlau, Tay Ban Nha),
aceton (Scharlau, Tay Ban Nha), hat pha thuan
silica gel 60 (40-63 um — Merck, Pirc), hat pha
dao RP18 (10 pm — YMC, Nhat Ban).

2.3. Phuong phap nghién ciru

2.3.1. Phwong phap chiét xudt, phan ldp va
tinh ché

Bot duoc lidu duge chiét xuat voi hdn hop
dung moi methanol hodc ethanol va nudc & cac
ty 18 khac nhau. Puoc phan lap trén cot sic ky
pha thuan hodc pha dao. Sau d6 phan doan giau
hop chat nghién ciru dugc tinh ché bang phuong
phap két tinh bémg dung mdi thich hop hogc
phuong phap sac ky dé duoc hop chit tinh khiét.
Kiém tra sy xut hién cua 9MC6 & cac phan doan
va do tinh khiét ciia hop chit tinh ché bang
phuong phap néu 6 Muc 2.3.2.

2.3.2. Phuong phap khang dinh cau triic cdc
chat nghién cuu

Céc chat sau khi tinh ché s& duoc so bd kiém
tra d§ tinh khiét trén mady HPLC Shimdazu LC-
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20A detector DAD dét & budc song 348 nm, st
dung c6t Phenomenex C18 (250 x 4,6 mm;
5 um). Chat phan tich duoc hoa trong methanol
v6i ham lugng khoang 0,2 mg/ml. Tiém 5 pl mau
phan tich vao hé thong sic ky, pha dong sir dung
1a hon hop acetonitril trong nuéc voi ty 18
acetonitril tang tir 10% dén 50% trong 30 phat
(gitip dénh gia so bd do tinh khiét cia miu
nghién ctru mét cach nhanh choéng).

Chat nghién ctru dam bao do tinh khiét da
dugc kiém tra bang phuong phap trén s& duoc
xéc dinh ciu tric va bo dir liéu nhan dang bang
phuong phap quang phé hong ngoai, phdé UV-
VIS, phd cong hudng tir hat nhan (NMR) va phd
khdi (ESI-MS).

'2.3.3. Phuong phap danh gia mot s6 chi tiéu
chat lwong phuc vu thiet lap tiéu chuan nguyén liéu

i) Phuong phap dinh tinh

- Ph6 UV-VIS: trén sic ky d6 cua mau ddi
chiéu & phan xac dinh tap chit lién quan, pho
UV-VIS cua pic chinh phai cho cac cuc dai tai
272 nm va 350 nm;

- Phé héng ngoai: thir theo Dugc dién Viét
Nam V (DDBVN V), Phu luc 4.2 [4];

i) Phuong phap xac dinh tap chét bay hoi
(phwong phap nhiét trong luc — TGA)

Tién hanh can 5-10 mg mau thir cho vao che
do. Dat chuong trinh gia nhiét voi tbc do
10 °C/phit dén nhiét 6 115 °C, duy tri & nhiét
d6 115 °C trong 120 phdt. Tinh khéi luong giam
di so voi khéi lwong ban dau. Tién hanh trén 3
mau thir, két qua ham luong tap chit bay hoi
trong 3 mau thir xac dinh gia tri trung binh.

iii) Phuong phap xac dinh tro toan phan

Can chinh xac khoang 0,5 g mau thur, xac
dinh tap vo co bang phuong phap tro toan phan
(DPVN V, Phu luc 9.8, phwong phép 2) [4]. Tién
hanh trén 2 mau thir, xac dinh gid tri trung binh,

iv) Phuong phap xéac dinh tap chat lién quan
va do tinh khiét sic ky (TKSK)

- Piéu kién sic ky: mau nghién ctru dugc
phan tich trén hé sic ky long Waters Acquity
ARC voi cot C18 (250 x 4,6 mm, 5 um), nhiét
do cot 40 °C; pha dong la acetonitril 30% trong
nuée & tbe do dong 1,5 ml/phiat. Mau phan tich
dugc tiém vao hé véi thé tich 10 ul va phan tich
bdi DAD dat & bude song 210 nm. Thoi gian

phan tich mau gip 3 lan thoi gian luu cua
pic chinh;

- Chuén bi mau: pha mau thir trong methanol
dé thu duoc dung dich c6 ndng d6 9MCB6 chinh
x4c khoang 0,5 mg/ml. Mau ddi chiéu 12 mau
dugc pha lodng 100 lan tr mau thir trong
methanol;

- Panh gia két qua: sic ky d6 cua dung dich
d6i chiéu cho s dia Iy thuyét khong it hon 5000,
hé sb kéo dudi pic IMC6 khong qua 2,0 va do
lap lai dién tich cua 6 lan tiém lap lai lién tiép
khong qua 2,0%. Tong dién tich pic cac tap don
khong dugc qua 2 lan dién tich pic dung dich ddi
chiéu (2,0%).

3. Két qua va ban luin
3.1. Xdy dung quy trinh chiét xudt va tinh ché

Chuong trinh chiét xuat duoc lva chon bﬁng
cach 1y chinh xac khoang 2,0 g bot duge liéu
vao cac binh nén ndt mai, thém chinh xac 50,0
ml cac hén hop dung modi khic nhau cia
methanol (MeOH)/ethanol (EtOH) véi nudc.
Tién hanh chiét siéu am véi cac diéu kién thoi
gian khac nhau. Két qua cho thdy hé dung moi
EtOH 50% va thoi gian chiét siéu 4m 60 phit cho
ra s& lwong hop chit va ty 16 hop chit v6i ham
luong cao nhat trong cac mau thir nghiém, danh
gia thong qua so luo‘ng tin hiéu pic va dién tich
tuong ¢ doi giita cac pic xudt hién trén sic ky db
cac mau sau khi chiét.

O quy mo phong thi nghiém, lya chon mé
nghién ctru ¢ 5 kg bot duge liéu. Tién hanh chiét
3 lan x 60 phit x 50 lit ethanol 50%. Gop dich
chiét, co6 quay loai EtOH (dén khi con khoang
1/5 lwong dung moi ban dau). Phan tan hdn dich
thu dwoc trong nudc va chiét 1ong/long véi
dicloromethan va ethyl acetat. Kiém tra cic pha
sau khi chiét, két qua cho thdy 9MC6 xuat hién
trong pha dichloromethan. C6 quay chéan khong
loai dung moi pha dichloromethan thu dugc phan
doan chtra 9MC6, ky hi¢u 1a ELD.

Phan ELD duoc trién khai trén cot sic ky
16ng pha thuan, véi hat nhdi 12 silica gel, sau d6
lan lugt dugc rira giai bang cac hé dung moi
dichloromethan — methanol voi cac ty 1¢ khac
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nhau, qua d6 xac dinh dugc 9IMC6 s& rira giai boi
hé dung moi ¢ ty 1€ (20:1) va (10:1). Theo do,
loai tap bang rira giai ¢ ty 1& dichloromethan —
methanol (30:1), sau d6 rira giai ¢ ty 18 (10:1) dé
thu duoc phan doan chira hop chit nghién ciru.
Hop chat 9MC6 dé tan trong dichloromethan,
dé tan trong aceton, it tan trong methanol,
acetonitril va hop chat nay két tinh dudi dang
tinh thé hinh kim trong methanol. Do dé, chon

mAL 400

300
200

100

mAl

SO0

2430 ; - VI v
870

200 300

phan tan mau trong dichloromethan trong
methanol ty 1¢ cao (20:1) dé loai b6t tap chat
phan cuc, hdn hop aceton — methanol (20:1) dé
hoa tan mau va két tinh. Bay hoi aceton trong
cach thuy & 60 °C cac tinh thé hinh kim dan hinh
thanh d6 1a 9MC6. Khi qua trinh két tinh két
thiic, rira tinh thé hinh kim bang methanol. Cudi
cung, tinh ché bang sic ky cot pha dao dé thu
dugc mau tinh khiét (Hinh 1).

FOA Mun 1

RT16.974

20 25 30
min

148.54

462583

400
nm

Hinh 1. Sic ky d6 (phén tich & budc song 348 nm) va pho UV-VIS
cta hop chat 9IMC6 nong d6 0,2 mg/ml trong methanol.

Quy trinh chiét xuat, tinh ché hop chat 9MC6
dugc tién hanh 13p lai ba 1an véi luong bot duoc
liéu M4t nhan dau vao khoang 5 kg. Khéi luong
nguyén liéu hop chit 9MC6 thu duoc 1an luogt 13
844 mg, 873 mg va 825 mg. Theo nghién ctru
trudc do, ham lugng OMC6 trong duoc li€u 1a
0,0289%, tinh theo duoc liéu khan [13], c6 thé
wéc lwong hidu suat clia qua trinh phan 1ap tinh
ché 1a khoang 63% (hiéu sut thu duoc tir 3 1an
chiét 1an luot 63,3%, 64,1% va 61,1%) va tong
lugng nguyén liéu 9MCG thu dugc 1a ~ 2,6 g.

Nhu vay, quy trinh chiét xuat, phan lap va
tinh ché hop chiat 9MC6 tir dugc liéu Mét nhan
gdm céc budc nhu sau:

Bugc 1: chiét xuidt 9MC6 tir dugc liéu
Mat nhan.

Ly khoang 5 kg bot dugc liéu Mat nhan
chiét 50 lit ethanol 50%, siéu 4m 60 phut, tién
hanh ba 1an. Gop dich chiét, c6 quay loai EtOH
dén khi con khoang 1/5 luong dung méi ban dau.
Thém nudc dén khoang 30 lit dé phén tan, chiét
long/long ba 1an véi dong lugng dichloromethan
(ty 1& 1:1). Gop dich chiét pha dicloromethan,
¢0 quay chan khong loai dung mdi thu dugc
can ELD.

Budc 2: phan lap va tinh ché hgp chat 9MCB.

Cén ELD dugc trién khai trén cot sic ky 1ong
pha thuén, véi hat nhdi 1a silica gel, rira giai loai
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tap bang hon hop dung méi dicloromethan —
methanol ty 1& (30:1), sau d6 rira gidi v6i hon hop
hai dung méi trén ¢ ty 1€ (10:1). C6 quay chan
khong loai dung méi, phan tan trong hon hop
dichloromethan — methanol ty 1& (20:1), gan lay
phan dich trong. Lap lai qua trinh trén thém hai
lan, gop dich cac phan dich trong, cho bay hoi
trong cach thily & 50 °C cho dén khi ding xuat
hién két tinh hinh 1ap phwong. Thém methanol
rira dé loai bo phan két tinh, 1dy phan hén dich.
Co quay chan khong phan hdn dich loai dung
moi thu dugc phan can kho.

Tiép tuc thém hdn hop aceton — methanol
(20:1) vao phan cén, phan tan déu, dé lang va thu
phan dich trong. Lap lai qué trinh trén thém hai
lan, gop cac phan dich trong. Tiép tuc cho bay
hoi phan dich trong thu dugc trong cach thiy &
60 °C, cac tinh thé hinh kim dan hinh thanh. Rira
tinh thé hinh kim bang methanol, tinh ché trén
cot sic ky long pha dao C18, rira giai bang
aceton 25%, thu dwoc hop chat 9MC6 tinh khiét.

3.2. Khang dinh cau triic cdc hop chat nghién ciru

Hinh 2. Céu trac phan tir hop chét
9-methoxy-canthin-6-on.

Hop chit thu dugc dy kién 1a 9MC6 dugc két
tinh trong nudc va methanol dudi dang tinh thé

¢ 000

e S .
2 a0 2 3000 uZ000 34000 000 383.00

hinh kim, mau vang nau. Pho khéi cua hop chat
9MC6 cho tin hiéu cua ion gia phén tir tai
m/z = 251,01 [M+H]".

Phé *H-NMR (DMSO-ds, 500 MHz) Jppm:
3,88 (3H, s, H-OCHs); 6,87 (1H, d, J = 9,5 Hz,
H-5); 7,04 (1H, d, J = 8,5 Hz , H-10); 7,84 (1H,
s, H-8); 8,01 (1H, d, J = 8,5 Hz, H-11); 8,01 (1H,
d, J =10,0 Hz, H-4); 8,08 (1H, d, J = 5,0 Hz, H-
1); 8,69 (1H, d, J = 5,0 Hz, H-2)

Phé BC-NMR (DMSO-ds, 500 MH2z) Jppm:
55,7 (C-OCHs); 100,7 (C-8); 113,0 (C-10);
116,2 (C-1); 116,8 (C-12); 124,2 (C-11); 128,0
(C-5); 129,3 (C-14); 131,6 (C-15); 135,1 (C-16);
139,9 (C-4); 140,1 (C-13); 145,8 (C-2); 158,8
(C-6); 161,6 (C-9).

So sanh dir liéu phd NMR ctia hop chét tinh
ché duoc véi tai liéu tham khao [8] c6 thé khing
dinh san pham tinh ché duoc chinh 1a 9MC6 c6
cAu trac nhu Hinh 2.

3.3. Xdy dyng tiéu chuan nguyén liéu IMC6 phuc
vu thiét lgp chudn

Céc hop chét sau khi khing dinh duoc cau
trac, tiép tuc dugc danh gia cac chi ti€u dinh tinh
bang phd hong ngoai, phé UV-VIS; tap chit bay
hoi, lugng can sau nung va tap chat lién quan dé
phuc vu thiét 1ap chuan.

3.3.1. Dinh tinh

Phd UV-VIS thu duoc tir sic ky do cia dung
dich déi chiéu phan thir Tap chét lién quan va
phd IR ctia hop chat 9MC6 duoc thé hién & Hinh
3vaHinh 4.

DU U O —

Hinh 3. Phé UV-VIS ciia hop chit 9IMC6 thu duoc tir séc ky dd mau ddi chiéu phan thir Tap chit lién quan.
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Hinh 4. Phé IR ciia hop chdt 9MC6 do bang ché do truyén qua.

3.3.2. Tap chat bay hoi

Tién hanh trén 3 mau thi, két qua ham luong
tap chét bay hoi trong 3 miu thir 1a 0,0016%;
0,0012% va 0,0013%. Tt d6 dua ra gidi han cho
phép cuia tap chat bay hoi voi nguyén liéu IMC6
la khong 16n hon 0,2%.

3.3.3. Phurong phdp xdc dinh tro toan phan

Tién hanh trén 2 mau thtr, khbi lwong mau
thir chinh xac khoang 0,5 g. Két qua ham luong
tap chit vo co trong 2 mau thir 1a 0,010% va
0,013%. Tu d6 dua ra gidi han cho phép cua tap
chat vo co v&i nguyén liéu 9MC6 1a khong 16n
hon 0,1%.

3.3.4. Xdy dung va tham dinh phiong phdp
xdc dinh tap chat lién quan

3.3.4.1. Xay dung phuong phap

AR RR

Hop chit 9MC6 duoc tinh ché & cot pha ddo,
hat nhoi C18, pha dong la aceton 25% trong
nude, do d6 mot sd chuong trinh sic ky 16ng pha
dao duoc khao sat xay dung quy trinh xac dinh
tap chit lién quan cta hop chat 9MC6. Sau khi
khao sat mot sd diéu kién sic ky, lya chon diéu
kién sac ky & muc 2.3.3 cho céc pic tap da tach
khoi pic chinh. Véi diéu kién pha dong nay, khi
phan tich & budc song 272 nm thi dién tich pic
chinh chiém 99,63%, téng dién tich céc pic; con
khi phan tich ¢ budc song 210 nm thi dién tich
pic chinh chiém 99,35% tong dién tich cac pic. Vi
vay lua chon phan tich mau & budc song 210 nm.

Vi cac pic phu déu xuat hién ¢ trudc thoi
diém gip 3 1an thoi gian luu cua pic chinh. Do
d6, thoi gian phan tich miu can dat & 50 phat
(gip 3 1an thoi gian luu cua pic chinh) (Hinh 5).

210 nm

BELAER

Hinh 5. Séc ky d6 khao sat phuong phap phan tich tap chét lién quan cua hop chat 9MCS.
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3.3.4.2. Tham dinh d6 dic hiéu ctia phuong phap

Chuan bi mau tring (dung moi pha mau —
methanol), mau thir theo quy trinh phan tich. Cac
méu duoc phan hity ¢ diéu kién khic nghiét, gom
cac mau riéng biét voi lugng chinh xac khoang
10 mg nguyén li€u 9MC6 trong cac binh dinh
muc 20 ml khac nhau, thém vao cac binh lugng
riéng biét gdbm 1 ml HCI 5N, 1 ml NaOH 5N va
1 ml H,0O, dam dac, sau d6 dat trong cach thuy &
80 °C trong 60 phut, d& ngudi va thém methanol
vira dii thé tich. MAu phan huy bang nhiét do
duge chuan bi véi lwong nguyén ligu 9IMC6

L3

A. Dung dich miu tréng.

LS.

g
— |
L ——
|

B IS0

ax
M w0

00 .
e ww |

E. Dung dich OXH.

tuong ty nhung dugce dit vao tu say ¢ 105 °C
trong 5 gio.

Két qua tham dinh cho thdy mau tring khong
cho pic chinh & khoang thoi gian sau 4 phut, cac
mau bi phan hiy ¢ cac diéu kién khic nghiét déu
cho kha nhiéu tap chit va tap gin nhat di tach
khoi pic chinh (46 phan giai tdi thiéu la 2,23 >
1,5), cac pic chinh trén cac diéu kién phan huy
déu dat yéu cau vé do tinh khiét. Nhu vay
phuong phap da xdy dung dat yéu cau vé do
dac hiéu.

:
148 B v~

L

B. Dung dich thir.

BLI-TREST

F. Dung dich nhiét.

Hinh 6. Sic ky d6 cac miu thir 46 ddc hiéu 9MCS.
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3.3.4.3. P thich hop hé théng

Hut va pha lodng 1,0 ml dung dich thir (dugc
chuin bi ¢ phan danh gia d6 dic hiéu) trong vira
du 100,0 ml véi methanol, tién hanh tiém lap lai
06 1an vao hé thong sic ky, ghi lai sic ky do.
RSD thoi gian luu 1a 0,1% (<1,0%), cta dién tich
pic 1a 0,3% (< 2,0%), hé sé kéo dudi tir 0,97—
1,00 (< 2,0%) va s6 dia ly thuyét tir 15669 —
15923 (>5000). Nhu vy chuong trinh sic ky da
xdy dung dat yéu cau vé d¢ thich hop hé thong.

3.3.4.4. Gi6i han phat hién va gidéi han
dinh luong

Pha loang dan dung dich thu, tiém vao hé
thong sic ky. Tai ndng do ~ 0,125 pg/ml, pic
9MC6 trén sic ky do co ty sd signal/noise (S/N)
~ 3,28. Tiém lap lai 06 lan, d6 13p lai cta dién
tich pic 1a RSD = 2,94% va S/N tur 3,05 — 3,44
dat cac yéu cau dit ra. Nhu vy giéi han phat

hién cta phuong phap 1a 0,125 pg/ml, tir d6 suy
ra gidi han dinh lugng ctia phuong phap la
0,413 pg/ml.

3.3.4.5. Bo tuyén tinh va khoang lam viéc
cua phuong phap

Chuan bi va phan tich theo quy trinh diy
dung dich 9MCB6 trong methanol c6 ndng do tir
LOQ dén nong d6 10% so v6i ndong dd mau thir.
Tién hanh sic ky cac dung dich trén theo quy
trinh, ghi lai sic ky do va dién tich pic cac mﬁu
Xac dinh phuong trinh hoi quy tuyén tinh, hé s6
tuong quan tuyén tinh giita nong d6 chat chuan
c6 trong mau va dap ung pic thu dugc trén sic
ky do bang phuong phap binh phuong t6i thiéu.

Két qua danh gia do tuyén tinh cua phuong
phap xac dinh tap chat lién quan cta hop chat
9MCB duogc thé hién ¢ Bang 1 va Hinh 9.

Béng 1. P9 thu hdi cua hop chit 9MC6 & cac mirc ndng do thir nghiém

Dung dich thur C1 C2 C3 C4 C5
Nong do gdc (ng/ml) 0,504 1,05 2,48 5,05 50,3
Dién tich pic (mAu.s) 27148 56886 138405 272489 2778110

Nong d¢ thu hoi (ug/ml) 0,522 1,060 2,54 4,96 50,31
Do thu hoi (%) 103,52 100,94 102,22 98,25 100,01
Tham chiéu (%) [14] 95-105 97-103 97-103 97-103 98-102

3000000
45}
Z y = 55257,84596x - 1678,78486
E 2500000 R2 = 0,09999
=2000000
=
= 1500000
1000000
£ 500000

0

0 10 20 30 40 50
Nong dd (ng/ml)

Hinh 7. Twong quan tuyén tinh gitra ndng d6 hop chat 9IMC6 va dién tich pic sic ky cua cac dung dich.

Tai cac mirc ndng do tir 0,504 pg/ml (gia tri
LOQ) dén nong d6 50,3 ug/ml (~ 10% nong do
dung dich thir) cho gia tri d§ tuyén tinh tot véi
(r~1,000) va do thu hdi ndm trong giéi han tham
chiéu cia AOAC [14].

Nhu vay phuong phap da xay dung dap ung
céc yéu cau vé do tuyén tinh dé xac dinh luong
tap chat lién quan cia hop chat 9MC6. Khoang
xéc dinh cua phuong phép 1a tir 0,02% dén 10%
ham luong mau thir, phu hop dé xac dinh ham



D. T.N. Lan et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 3 (2024) 34-44 43

luong tap chét lién quan ctia mau 9IMC6 (véi yéu
cau lugng tap chét khong qua 2,0%).

3.3.4.6. B¢ lap lai va do chinh xac trung gian

Tién hanh chuén bi va phan tich miu theo
quy trinh, thuc hién béi 2 kiém nghiém vién
(KNV) va 2 ngay khac nhau: miu tring (dung
moi pha mau methanol), 06 dung dich thir IMC6
¢6 ndéng do chinh xac khoang 0,5 mg/ml trong
methanol va 06 dung dich ddi chiéu duoc pha
loang tir dung dich thur twong Gng.

Tinh ham luong ting tap va tong tap thu
duoc dua vao % dién tich pic so vdi dién tich pic
ctia cac dung dich ddi chiéu (pha lodng tir dung
dich thir tvong tng). Pong thoi xac dinh gia tri
do TKSK. banh gia d6 lap lai cua phuong phap
duoc thue hién bdi KNV 2 va ctia ca KNV trong

2 ngay khéc nhau. Két qua thé hién ¢ Bang 2 va
Béng 3.

Déi v6i két qua thyuc hién boi KNV, do léch
chuan tuong d6i RSD (%) ham lwong TKSK cua
mdi KNV (n = 6) lan luot 12 0,02% va 0,01%
(< 2,0%), cua ca 2 KNV (n = 12) 1a 0,02%
(<2,0%), dap ung yéu cau vé do 1ap lai; do léch
chuan tuong db6i RSD (%) tong ham luwong
TCLQ ctia moi KNV (n = 6) 1a 2,12% va 0,98%
(< 5,0%); cia ca 2 KNV (n = 12) 1a 2,15%
(< 5,0%).

Nhu vy quy trinh phan tich tap chét dat yéu
ciu vé d6 dic hiéu, d6 thich hop cua hé thong séic
ky, d6 tuyén tinh, gidi han phat hién, gidi han
dinh luong va do6 lap lai, phu hop dé xac dinh
gi6i han tap chit trong nguyén liéu 9MCB.

Bang 2. B0 1ap lai va d6 chinh xac trung gia cta quy trinh xdc dinh tap chat lién quan
cta hgp chat 9IMC6 thuc hién bdi 2 KNV

Thu Trun RSD
HL (03 1 2 3 4 5 6 binhg )
KNV TKSK 99,23 99,23 99,20 99,19 99,20 99,21 99,21 0,02
Dtap 0,77 0,77 0,80 0,81 0,80 0,79 0,79 2,12
KNV TKSK 99,23 99,23 99,24 99,24 99,23 99,22 99,23 0,01
> tap 0,77 0,77 0,76 0,76 0,77 0,78 0,77 0,98
TKSK: TB (n=12): 99,22% Tong tap: TB (n = 12): 0,78%
RSD (%) (n = 12): 0,02% RSD (%) (n=12): 2,15%

3.3.5. Ham luong 9-methoxycanthin-6-on
trong nguyén liéu da tinh ché

Tir két qua vé& do TKSK (lay tir gia tri do lap
lai cua phuong phap thuc hién bdi KNV1), tap
chat bay hoi va tro toan phan cua nguyén liéu da
tinh ché, ham lugng 9MC6 duoc tinh nhu sau:

X (%) = 99,22% * [100 - (0,0014 +
0,012)]/100 = 99,21%.

3.36. Tiéu chuin nguyén liu 9-
methoxycanthin-6-on si: dung dé thiét ldp chudn

i) Tinh chat: bot két tinh mau vang;

ii) Dinh tinh:

- Phé hép thy tir ngoai — kha kién (UV-VIS):
Trong khoang bude song tir 200 — 400 nm, co
dinh hép thu cuc dai ¢ 272 nm va 350 nm;

- Phé hong ngoai (IR): pho hong ngoai cia
mau thu phai trong tmg voi phd hong ngoai cuia
méu chuan,

iii) Mt khdi luong do 1am kho: khdng qué 0,2%;

iv) Can sau nung: khdng qué 0,1%;

v) Tap chat lién quan: tong tap khong 16n
hon 2,0%;

vi) Do tinh TKSK: khong nho hon 98,0%;

4. Két luan

Nghién ctru nay da xay dung dugc quy trinh
phan 1ap va tinh ché hop chat 9MC6 v6i hidu suat
khoang 63%, phu hop véi quy mé dé san xuét
nguyén liéu 9MC6 phuc vu thiét lap chuan &
phong thi nghiém. Nguyén li¢u sau tinh ché da
dugc xac dinh cac chi tiéu dinh tinh bang phd
UV-VIS, phé IR, nhiét d6 néng chay, ddng thoi
da duoc xac dinh céc chi tiéu vé tap chét bay hoi,
tro toan phan va do TKSK. Nguyén liéu sau tinh
ché c6 khdi lugng khoang 2,6 g v6i ham luong
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1a 99,21% tinh theo ché pham & dang nguyén
trang va dap ung dugc yéu cau vé nguyén liéu dé
thiét 1ap chuan theo muc tiéu da dat ra (> 95%).
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