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NGHIEN CUU KHOA HOC

XAY DUNG PHUONG PHAP PINH LUONG AZITHROMYCIN TRONG NEN
VIEN NEN CO THANH PHAN XAC bINH BANG PHUONG PHAP
QUANG PHO HONG NGOAI PHAN XA (FTIR-ATR)

Buii Vin Trung!, Bii Trong Huy?, Tran Thi Bich Vin!, Poan Cao Son’, Lé Dinh Chi>=

Wién Kiém nghiém thuoc Trung wong; “Hoc vién Y Duwroc hoc co truyén Viét Nam;

3Truong Pai hoc Duoc Ha Noi.

Tir khoa: Azithromycin, FTIR-ATR, dinh luwong nhanh.

1. PAT VAN DE

Azithromycin 1a mot khang sinh macrolid co kha
nang tic ché tong hop protem & cac vi khuan nhay cam
bang cach gin vao cac cau tric dudi phan tir (subunit)
ctia ribosom 50S. O nong d6 thap, azithromycin c6 tinh
chét kim khuén va & néng do cao co thé diét khuan dbi
v6i mot sb chung chon loc. Trén nghién ctu in vitro,
azithroymcin c6 kha ning diét mot s ching vi khuan nhu
Streptococcus pyogenes, Streptococcus pneumoniae Va
H. influenzae. Azithromycin c6 phd hoat dong rong hon
s0 v6i mot s khac sinh ciing nhom nhu erythromycin va
clarithromycin. Dang bao ché hay ding cua azithromycin
14 vién nén, vién nang, bot pha udng, thude tiém tinh mach
va dung dich nho mat [1].

Dbi véi cac ché pham chira azithromycin duge bao ché
duéi dang bao ché vién nén, c6 khoang 160 san phdm da
duoc cap s6 ding ky luu hanh tai Viét Nam [2]. Phuong
phép quang pho hdng ngoai (IR) va sic ky long hiéu ning
cao (HPLC) duoc sir dung dé dinh tinh azithromycin dang
nguyén li¢u, con hoat chét nay trong vién nén duogc dinh
luong bang phuong phap sic ky 1ong hiéu ning cao vi
detector DAD. Tuy nhién do hoat chét nay it hap thu b
xa UV-VIS nén khi phéan tich phai sir dung detector dat ¢
budc song ngin (210 nm), do d6 c6 thé gay ra sai s6 boi su
hap thu ctia nén mau va hé sic ky phai ding dén chuong
trinh pha dong kha phuc tap [3], [4]. Nam 2011, Yan Li
va cong su da xay dung phuong phap dinh lugng nhanh
azithromycin trong vién nén bang quang phé Raman [5],
nhung khoang lam viéc ciia phuong phap nay con hep,
chua déap (mg cic yéu cau cia phuong phap thuong quy
theo qui dinh cua ICH va AOAC international [6,7].

Phuong phap quang phd hdong ngoai chuyén dang
Fourier (FTIR) v6i k¥ thuat do phan xa toan phan suy bién
(ATR) c6 thé gitip phan tich nhanh, phén tich truc tiép

dang mau ran ma it phai chuan bi mau. Qua do6 c¢6 thé giup
rit ngén thoi gian phén tich, thoi gian chuan bi mau, giam
chi phi kiém nghiém va it anh hudng téi méi truong ciing
nhu con nguoi. Nham khai théc uu diém éy cua phuong
phap, chiing t6i tién hanh nghién clru xay dyng qui trinh
dinh luong azithromycin trong méu vién nén ty tao bang
phuong phap quang phd FTIR-ATR.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

May quang ph6 hong ngoai Thermo IS50 (M¥), can
phan tich Mettler Toledo MS105 (Thuy S¥) c6 d chinh
xac d = 0,01 mg. Cac thiét bi st dung dugc dam bao cac
yéu cau theo ISO/IEC 17025. Chay, cdi mi nio thich hop
dung tron bot vién.
2.1.2. Nguyén vit liéu

Nguyén liéu azithromycin dihydrat (L6 103 210224-
1, san xuit boi Zhejiang Guabang Pharmaceutical CO.,
LTD. — Trung Quodc), dugc nhom nghién ctru xac dinh
ham luong azithromycin la 95,13 % (nguyén trang) theo
phuong phap dinh lugng trong chuyén luan Azithromycin,
USP 44 [4] (két qua khong cong bd trong bai bao nay).
Céc ta dugc dung ché tao vién nén gom: lactose, natri
crosscarmellose, HPMC 600, aerosil, magnesi stearat dat
tiéu chuan Duoc dién Viét Nam V.

2.2. Poi twong va phuong phap nghién ciru
2.2.1. Déi twong nghién ciru

Mau hdn hop bot vién gdm nguyén ligu azithromycin
va cac td dugc md phong cong thic vién nén c6 ham
luong azithromycin 1 69,4 % (kl/kl) véi cac thanh phan
nhu Bang 1.
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Bing 1. Cong thitc bao ché cho vién nén nghién ciru

TT Tén nguyén liéu Khoi lwong

1 | Azithromycin dihydrat 524 mg

2 |Lactose 150 mg

3 |Natri crosscarmellose 10 mg

4 |HPMC 606 5Smg

5 |Aerosil 6 mg

6 | Magnesi stearat 25 mg
Tﬁng 720 mg

Mau hdn hop cac bot vién nghién ciru duge tron boi
azithromycin nguyén lidu va nén mau (g6m hdn hop cac ta
duoc v6i ty 16 nhu bang trén — khong c6 thanh phan duoc
chit) & cac ty 18 khac nhau.

2.2.2. Phwong phdp nghién cuu

2.2.2.1. Xay dung mé hinh dinh lwong bang phiong
phdp quang phé FTIR-ATR
Pé xdy dyng md hinh dinh luong, tién hanh tron
mau nguyén lidu azithromycin (duéi dang azithromycin
dihydrat) va nén mau dé dugc cac hdn hop bot vién co
ham lugng azithromycin (khan) lan lugt khoang 35 %,
52 %, 69 % va 87 %, twong ung voi khoang 50 %, 75
%, 100 % va 125 % so v6i ham luong dich (69 %). Mdi
diém néng d6 ché tao 02 mau doc lap. Lan luot do phé
FTIR-ATR ctia hdn hop cac mau trén va mau nguyén liéu
azithromycin, mbi mau hdn hop do 10 1an & 10 vj trf lay
mau khac nhau, mau nguyén liéu do 20 lan. Phd IR duoc
do lap lai 16 1an quét/1 lan thu phd trong khoang tir 400
—2000 cm! véi do phan gidi 1a 4 cn!. Pho tho sau do
duoc tién xtr Iy bang phan mém Microsoft Excel version
2019 dé thiét 1ap mo hinh dinh lugng bang cac thudt toan
chemometrics thich hop da duogc tich hop san trong phan
mém TQ-Analyst version 9.2 ctia hing Thermo Fischer
Scientific. Sau khi ¢6 mé hinh dinh lugng, phd FTIR-ATR
ctia mau bot vién dugc ap vao mé hinh dé xay dung dé cho
ra ket qua gitp tinh toan ham luong azithromycin trong
mau so v6i ham luong theo cong thirc da thiét ké.

Mb hinh dinh luong bang FTIR-ATR sir dung mé hinh
chemometrics da xdy dung s& dugc thim dinh cac chi tiéu
do dic hiéu, do thich hop hé thong, do tuyén tinh, do ding,
d6 13p lai va d6 chinh x4c trung gian theo céc yéu ciu cua
ICH va AOAC [6,7].
2.2.2.2. Phwong phdp xir Iy 56 liéu

Tinh toan va danh gia két qua bang phan mém
Microsoft Excel version 2019. Phan mém TQ-Analyst
version 9.2 (gdm cac thuat toan tién xir Iy phd va cac md
hinh dinh tinh, dinh luong bé’mg cac thuat toan toan hoa
thich hop).

3. KET QUA VA BAN LUAN
3.1. Xay dung mé6 hinh dinh lwgng

Ché tao cac mau bot vién bé’mg cach tron nguyén liéu
azithromycin vao nén placebo & cac ty 1¢ khac nhau, thu
duoc hdn hop bot vién véi ndng do azithromycin xung
quanh gia tri ham lugng azithromycin trong cong thirc bao
ché. Két qua thu dugc nhu Bang 2.

Bdng 2. Hbn hop bét azithromycin va placebo sir dung
dé xdy dung mé hinh dinh lwong

o
TT | Tén miu (“I:lagzi) l::g)bo (ﬁ»l/zll{zl;
1 261,48 | 457,13 34,61
2 % 261,03 | 457,61 | 34,55
3 392,25 | 326,36 | 51,93
4 B 393,94 | 326,05 | 52,05
S 523,36 | 19545 | 69,26
6 109 522,67 | 195,85 | 69,20
7 654,25 | 66,24 86,38
8 12 654,31 | 66,70 86,33
? : 0,00 95,13
Nguyén liéu
10 0,00 95,13

Tién hanh do phd FTIR-ATR cua cic hdn hop trén.
Céc phd thu dwoc va gia tri ndng do tuong tmg cia ching
s€ dugc su dung lam dit liéu xay dung mo hinh dinh luong.

Trudce khi tién xir Iy phd, phd gdc dai dién cta cac hon
hop & cac ndng d6 khac nhau dugce biéu dién nhu Hinh 1A.
Két qua chong phd cho thdy cac phd ban dau (phd gdc)
cta cac mau bot (ndng do khac nhau) ¢ hinh dang thay
d6i khong theo quy luat vé sy thay ddi cia néng do. Trong
phan tich quang phd, hinh dang phd ctia mau phan tich phu
thuc chit yéu vao ban chit ciia chat phan tich va quang
trinh ctia phép do. Ddi voi phd IR do bing ki thuat ATR,
birc xa hdng ngoai xuyén qua mau phan tich & khoang rét
nho, quang trinh chu yéu phu thudc vao phu thudc vao mat
d6 mau va dién tich tiép xtic ciia mau phén tich tai vi tri tiép
xtc voi tinh thé ATR (bang kim cuong). Trong do, dién
tich tiép xuc thuong thuong di dugc bao phii boi mau do
nén it thay ddi, con mat do mau phén tich phy thudc vao
luc nén bot mau cta thiét bi. Luc nén nay thuong khong cb
dinh nén hau nhu quang trinh mau phan tich ludn khong
6n dinh giita céc 1an do khac nhau. Mudn danh gia duoc
su thay doi tin hiéu pho theo ndng do azithromycin trong
mau (ban chat mau do), can phai co phuong phéap xt Iy phd
thich hop dé loai bo su anh hudng boi quang trinh.

Qua khao sat phé ciia cac hdn hop bot vién, nhan thy
phd hén hop bot vién & cac ndng do khac nhau déu co
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chung cuc dai tai 1720 cm’'. Cuc dai nay chinh 1a cuc
dai trén phd cta nguyén lidu azithromycin ma khi phdi
hop azithromycin véi nén placebo & céc ty 1¢ khac nhau
thi vi tri cuc dai nay khong bi dich chuyén. Do do6, luya
chon dinh 1720 cm! 1a mbc dé bién dbi phd cua cac hdn
hop da thu dugc. Phép bién dbi tién xur 1y phd duoc tién
hanh nham dua két qua cudong do phd biéu kién cua dinh
1720 cm! & tat ca cac phd déu c6 gid tri bang 1. Dé thuc

03s
A ----- Azi 34.6%

—— AZi 69.3%
& < Azi nguyén ligu

DG hip thu phd (Abs)

400 600 800 1000 1200 1400 1600 1800
6 song (em)

hién diéu nay, phd gdc sau khi do s& xuat ra dudi dang
file csv va bién ddi bang phin mém Microsoft excel. Sau
khi bién ddi, phd cac nong do da tach nhau 16 rang theo
cac ndng d6 khac nhau ciia azithromycin trong mau (Hinh
1B). Két qua sau chuyén ddi cho thiy cudng do phd cua
cac mau hau dugc du doan 1a da thay dbi tuyén tinh theo
ty 1& ctia azithromycin c¢6 trong mau, nhung véi cac hé sb
da chuyén dbi thich hop.

H

400 600 800 1000 1200 1400 1600 1800
S song (cm!)

Hinh 1. Phé FTIR-ATR dgi dién cia cdc hon hop mau tw tao chira azithromycin
A) Phé true khi bién doi phé B) Phé sau khi bién doi phéd

Nhap céc dit liéu phd (dang file csv) sau khi bién doi
vao phan mém TQ-Analyst & xdy dung mo hinh dinh
luong. Theo du doén trén, cudng do phd sau bién doi s&
phu thudc vao ham luong chat phan tich trong mau, do d6
mb hinh phén tich da bién binh phuong tdi thiéu timg phan
(Partial Least Square — PLS) s€ dugc lya chon dé thiét lap
mo hinh dinh lugng. Pdng thoi, phd cac hdn hop bot vién
lic nay bién ddi theo ty 1¢ chat phan tich va ty 16 nén mau
(placebo) tron vao, nén ving phé duoc lua chon du kién
s€ 1a viing ma céc tin hi€u cua azithromycin va ta dugc co
dap umg t6t nhat nhdm giam bét tac dong cia cac yéu tb
nhiéu gy ra boi thiét bi, diéu kién do... Két qua so sanh
phé cua azithromycin, nén mau va hdn hop bot vién cho
thay ving phé tir 920 cm! dén 1500 cm! dap tmg duoc
cac yéu cau trén va da dugc lya chon dé xay dung phuong

2-88
ORMSEC ARMSEV
>2.3
=
@
51,8—
C]
o 13 A
=
wnl
0.8 ® o
5 A ® e 3 & 3 A
o
0.3 T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10

phap (Hinh 2). Cubi cung, dé t6i vu hoa mé hinh, dbi véi
mdi hdn hop, lya chon ngiu nhién 2 phd (trong 10 phd)
lam mAu d4nh gia ndi mo hinh.

= = — Azi nguyén liéu

o
S

D§ hip thy phé (Abs)

o
o
S

°
8

400 600 800 1000 1200 1400 1600 1800 2000
S6 song (cmrl)

Hinh 2. Phé nguyén liéu azithromycin, phd nén mau va
phé hon hop bt vién

1.000 4
0.999 A
0.998
0.997
0.996 A
0.995
0.994
0.993 X
0.992 + T T T T T T T T y
1 2 3 4 5 6 7 8 9 10
Factor

e & 2a & 2 2 8 2% %

ORc ARv

R &R,

Hinh 3. Két qua t6i wu héa mé hinh dwa trén sé factor

Tién hanh xay dyng mé hinh va t&i wvu mé hinh thong
qua sO lugng cac factor dugc su dung. B¢ dap ung yéu
cau vé do tuyen tinh ctia phuong phap va viéc can bang

n6i mo hinh, hé sb trong quan R_ cta md hinh yéu cau
phai khong it hon 0,998, dong thoi cac gia tri can bac hai
cta binh phuong sai so trung binh cia m6 hinh xay dung
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(RMSEC) va mé hinh thim dinh (RMSEV) phai nho nhat
va sai khac nhau it nhét.

Theo két qua di khao sat mé hinh (Hmh 3), tai gia
tri s factor tir 3 trd 1én, gia tri R vaR, hau nhu khong
thay d6i va déu 16n hon 0,998. Tu gia tr1 factor 4 tr¢ di,
RMSEC va RMSEV hau nhu khéng thay doi, tai gia
tri factor 14 4 va factor 1a 5 thi hai gia tri nay gan nhau
nhat. Vi sé factor it hon thi nguy co quéa bdo hoa mod
hinh (over fitting) it hon nén trong trudng hop nay sé
factor xay dung moé hinh dugc Iya chon 1a 4. M6 hinh
dinh lugng vai cac gia tri sau ti vu duoc biéu didn nhur
Hinh 4.

5 AZnoymch
RMSEC 072 Qo Coef-09995
RMSEP: 0720 Cor. Coeff-09995
o] L 1enE used
8
=)
Q
g O Gpawn
+ vakabn
A Comectin
= 0 Crosecomeren
(3] o igom
T
31 Actual 97

Hinh 4. M6 hinh dinh lwong azithromycin trong hén hop
nén mdu vién nén tu tao

Sau khi d3 x4y dyng duoc mé hinh dinh luong, dbi voi
cac mau chira azithromycin cting nén mau nhu cong thic
trén, chi can do phé IR, 4p phd vao mé hinh s& cho két qua
ham luong azithromycin trong mau.

3.3. ThAm dinh quy trinh dinh lwgng azithromycin
bang phuong phap quang phé FTIR-ATR

Dé dap tng cac yéu cau ciia md hinh dinh luong
thuong quy, mo hinh dinh lugng azithromycin da xay
dung s€ dugc thAm dinh cac chi tiéu vé& do chon loc, do
thich hop hé thong, d¢ tuyén tinh, d6 dung, do lap lai va
do chinh xac trung gian.

V& d6 chon loc ciia phuong phap, phd IR dugc xem 1a
phd van tay dé nhan dang cac mau, phd IR cta nguyén liéu
azithromycin va cua nén mau da dugce lua chon cac ving
phén tich va xay dung phuong phap dac trung cho cac
thanh phan nay, do d6 két qua phan tich chi phy thudc vao
ty 18 hai thanh phan nay (nguyén liéu va nén mau) trong
cac mau phan tich. Thém vao do, két qua danh gia do dung
cho thay sai s6 & cac ndng do danh gia do dung khong quéa
1,3 % so voi gia tri thuc (xem két qua phan danh gia do
dung). Nhu vay phuong phap da xay dung 1a dac higu.

Tién hanh do phé lap lai cia mau phén tich ¢ ham
luong 100 % so véi ham lugng trong cong thirc bao ché

(st dung thur 1 cua phﬁn danh gia 4o 1ap lai). Xac dinh
RSD cua két qua dinh lwong. Sau 06 1an do lap lai lién
tiép, gi4 tri trung binh 1a 69,1 % va RSD 1a 0,6 %. Gia
trj ham lwong thu dugc dap tng yéu cau vé do thich hop
h¢ thong (RSD < 1,3 %). Nhu vay phuong phap da xay
dung dam bao vé do thich hop hé thong dé dinh lugng
azithromycin trong mau bot vién da thiét ké.

D6 tuyén tinh cua phuong phap dwoc danh gia thong
qua hé sb twong quan gitta ham luong azithromycin
thyc sir dung dé xay dung phuong phap va ham luong
azithromycin tinh toan dugc tir md hinh da xay dung. Két
qua ¢ Hinh 4 cho thiy hé sé twong quan ciia md hinh 1a
0,9994 dép tmg yéu cau cia AOAC (R >0,998). Nhur vy
phuong phép dinh luong da xdy dung dam bao do tuyén
tinh dé dinh luong azithromycin trong mau bot vién da
thiét 14p.

Pé danh gia d6 dung cua phu’ong phap, nguyén lidu
azithromycin dugc tron vao nén mau dé thu duoc hdn hop
bot c6 ham luwgng (kl/kl) azithroymcin khoang 55 %; 70
% va 83 %, twong tng vaoi khoang 80 %, 100 % va 120 %
néng d6 dinh luong. Mbi diém néng d6 ché tao 06 mau doc
1ap. Véi mdi mau, tién hanh léy mau tai 5 vi tri khac nhau
trong hdn hop bot, do phd va dua vao mé hinh dé xac dinh
ham luong. Gid tri ham lugng ctia mdi mau chinh 14 gia tri
trung binh ham luong ctia 5 vi tri ldy mau, gié tri trung binh
chi ¢6 ¥ nghia khi RSD ciia 5 két qua khong qué 2,0 %.

Dbi véi cac hdn hop mau, tai ba mic ndng do 80 %,
100 % va 120 % so véi néng do6 dinh luogng, két qua dinh
luong tai 5 vi tri 1y mau cua timg hdn hop bot c6 RSD
nam trong khoang tir 0,4 % dén 1,9 %, két qua nay dap
{mg yéu ciu vé viéc kiém soat su dong nhat khi tron mau
(RSD <£2,0 %). M6 hinh dinh lugng da xay dung c6 do thu
héi trung binh tir 99,3 % dén 101,6 %; RSD 16n nhat 13 0,8
%, da dap ung duogc cac yéu cau cua ICH va AOAC (do
thu hoi tir 98,0 % dén 102,0 % va RSD < 1,3 %). Nhuvay
phuong phap dinh lugng da xay dung dap u mg ; yéu cau vé
do ding dé dinh lugng azithromycin trong mau bot vién
nghién ctru trén.

Tir két qua danh gia d6 tuyén tinh va d6 dang, phuong
phap da xay dung c6 khoang lam viéc tinh theo ham Iuong
azithromycin (%, kl/kl) trong bt tir khoang 55 % t6i 83
%. V61 ham lugng 1am viéc trong bdt vién tu tao khoang
69 % (kl/kl), khoang 1am viéc nay tuong ung 80 — 120 %
ham lugng lam viéc, phu hop vdi cac quy dinh hién hanh
ctia ICH vé hiéu ning cta phuong phap phan tich.

Do lap lai cua phuong phap dugc danh gia trén cac
gia tri dinh luong azithromycin trong mau hén hop bot o
ndng do bang ndng do dich (khoang 69 %) da duoc thiét
1ap & phan thir d6 dung. Tiép tuc ché tao thém 06 hdn hop
b6t ¢6 ndng d6 100 % ndng do dinh luong, thuc hién boi
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kiém nghiém vién khac va ngay phan tich khac ngay danh
gia do dang. Tién hanh dinh lugng cac miu da ché tao nhur
twong tu nhu qui trinh da lam véi phan thir d6 dung. O
két qua do 1ap lai, ham luong azithromycin trung binh dat
69,1 % vé6i do lap lai, RSD, 14 0,6 %. Két hop két qua hai
ngay dinh lugng, ham lugng azithromycin trung binh dat
69,1 % va d¢ lap lai, RSD, 1a 0,6 %. Nhu vay ca do lap lai
va do chinh xéc trung gian déu cho RSD dap tmg yéu cau
(trong ngay < 1,3 % va khac ngay <2 %).

3.4. Ban lujn

V&i mot vién nén biét rd thanh phan cong thirc bao ché,
két qua & ph?in 3.2 trén mot bdt vién tu tao c¢o cong thirc
bao ché va ty 1¢ thanh phan biét trudc cho thiy tinh kha thi
cta viéc xay dung phuong phap dinh luong azithromycin
trong vién nén st dung k¥ thuat FTIR-ATR.

Cac ph6 FTIR-ATR sau khi dugc dong nhat hoa bang
qué trinh bién d6i phd don gian dé giam thiéu sy dao
dong cuong do tuyét doi gitra cac lan do phd gay ra boi
su khong 6n dinh vé quang trinh. Tiép dén chi can trai qua
qua trinh xdy dyng mé hinh theo thuat toan hoi quy PLS
da dugc tich hop sin trén phan mém xtr 1y phd, khong
can phai ap dung cac cach tiép can toan hoa phirc tap hon,
thuat toan nay duoc tich hop hau hét & cac phin mém xir
Iy pho thong dung. Do do, day 1a mot diém thuan loi cho
ap dung thuong quy tai cac phong thi nghi€m phan tich co
trang bi thiét bi FTIR-ATR, do khong doi hoi ¢ nguoi van
hanh qua nhiéu kién thirc chuyén sau vé toan hoa va phan
tich dit ligu.

Tur két qua thu dugc c6 thé thay rang daé phuong phép
dinh 1u0'ng bang FTIR-ATR truc tiép trén mau bot vién
0 dang ran c6 dugc do dung, do lap lai chap nhan duoc
cho viéc ing dung thudng quy trong kiém nghiém, mdi
mo hinh dinh lugng can dugc thiét lap trén dung nén c6 cac
thanh phan nhu cong thirc bao ché ciia san pham thyc. Dy
¢6 thé 1a mot han ché vi phuong phép thiét 1ap dugc chua
cho phép cho phép ap dung trén mot mau vién nén co cong
thirc bao ché bét k}‘/ chtra azithromycin Tuy nhién, trong
truong hop can kiém soat chit lugng ctia s luong 16n 16
san xuét clia cung san pham vién nén véi cing thanh phan
cong thirc bao ché, cach tiép can da thyc hién trong nghién
ctru nay 1a kha thi dé xay dung phuong phap dinh luong
azithromycin bang FTIR-ATR trong san phdm vién nén.

4.KET LUAN

Phuong phap dinh lugng azithromycin trong bdt vién
nén da biét trudc thanh phan da duoc xay dung st dung k¥
thuat FTIR-ATR va st dung xtr Iy so bd phd bang chuyén
d6i pho cuing ty 16 tai 1720 cm!, két hop hoi quy tuyén tinh
mdt phan (PLS) dé thiét 1ap mo hinh dinh luong. Nguyén
tac xtr Iy pho va thiét 1ap mo hinh don gian, sir dung cac
tién ich san c6 trén phﬁn mém xir ly phé thuong mai, thuan
loi cho 4p dung thudng quy ma khong can hiéu biét qua
sdu vé toan hoa hay sir dung cdc phan mém chuyén dung
cho toan hoa. M6 hinh dugc thim dinh theo cac quy dinh
hién hanh vé danh gia hiéu ning phuong phap phan tich
trong kiém nghiém thudc. Két qua tham dinh phuong
phap cho thay phuong phap duya trén ki thuat FTIR-ATR
dam bao d¢ tin cay cho tmg dung du kién.
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SUMMARY

An FTIR-ATR based method was developed for quantitation of azithromycin in tablet powder with known composition.
The method employed spectra of reference mixture containing from 35 % to 95 % azithromycin (w/w) recorded in wavenumber
zone from 400 cm™' to 2000 cm™ and normalized at wavenumber 1720 cm™ to build PLS assay model using 4 factors. The
method was validated according to current international requirements on performance of analytical method, and was proved
as suitable for intended purpose.

(Ngay nhén bai:28/12/2022; Neay phan bién: 06/02/2023; Ngay duyét ding:17/02/2023)
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XAY DUNG VA THAM DINH PHUONG PHAP XAC DINH DU LUONG
MOT SO CHAT GAY NGHIEN TRONG BUN THAI BANG LC-MS/MS

Tran Thi Thanh Hué"?, Nguyén Thi Lan Anh®3, Hoing Vin Dirc!,
Nguyén Thi Dung', Thdi Khanh Phong?, Nguyén Thi Kiéu Anh*>™
1Vién Kiém nghiém thuéc Trung wong; *Trieong Pai hoc Dwege Ha Nji;

3Trwong Cao dang Y té Ha Néi, *Pai hoc Queensland — Uc.

Tir khod: Bin thdi, Chat gdy nghién, LC-MS/MS, Methamphetamin

1. PAT VAN PE

Nam gan khu vyc “Tam gidc Vang” cing duong
bién gi6i dai va dia hinh 3/4 1a d6i nui nén s lugng
chat gay nghién bat hop phap bi bit giir ¢ Viét Nam
ting manh trong giai doan gan day tuy nhién cac sb
liéu vé lugng st dung thuc té trong cong déng van han
ché. Trong nhiing thap ky gin day, phuong phap dich
té hoc nudc thai (Wastewater-Based Epidemiology) da
dugc phat trién va ap dung rong rii nham cung cip
thong tin vé viéc tiéu thu hodc phoi nhiém véi cac hoa
chit bao gém thudc, san phdm chim soc sirc khoe,
ruou, thude 14 va dic biét 1a chat gay nghién o nhiéu
nuée khac nhau trén thé giéi. Nguyén 1y cua phuong
phap nay wdc tinh lugng tiéu thy cac chit dua vao cac
s6 liéu vé du lugng cua cic chat chuyén ho hay chat
gbc duoc thai ra moi trudng nén khach quan hon. Tai
Viét Nam, hién c6 nghién ctru phan tich du lugng mot
s6 chat gay nghién trong nudc thai va udc tinh ty 1é
tiéu thu trai phép cac chét nay trong cong dong [1], [2].
Tuy nhién, tinh ky nudc va cac co ché khac nhu tao cau
ndi cation, trao ddi cation, lién két hydro... lam cho
mot phan cac chat nay ton tai trong nudc thai bi hap
phu vao bun [3], [4]. Pé co cai nhin toan dién vé cac
chat xa thai ra méi trudng nhim phuc vu phuong phap
WBE thi ngoai viéc phan tich trong nudc thai con can
dén dir liéu du lwong cac chit nay trong bun thai. Day
cting 1a hudng nghién ctru moi chua dugc thyc hién tai
Viét Nam.

Xuét phat tir nhitng 1y do trén, chung téi thuc hién
nghién ctru “Xay dung va thim dinh phwong phap
xéc dinh dw lwong ciia mdt s chit giy nghién trong
bun thai bang phwong phap LC-MS/MS” nhim xay
dung dugc mot phuong phap c6 do dac hiéu, do nhay,
do chinh x4c dé dinh luong déng thoi du lugng cua
mot sb chat gay nghién trong bun thai.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén vit liéu

- Cac chuan chit gy nghién va chuan ndi dong vi
san xuat boi Cerilliant (My) gdbm: Amphetamin (AMP):
16 FE5061406, ham luong 1 mg/ml Methanol; Ketamin
(KET): 16 FE012110-01, ham lugng 1 mg/ml; 3,4-Methyl
enedioxymethamphetamin (MDMA): 16 FE043013-
07, ham lugng 1 mg/ml; Methamphetamin (METH):
16 FE082712-03, ham lugng 1 mg/ml; KET-d4: 16
FE04141401, ham lugng 100 pg/ml; METH - d5: 16
FE012012-02, ham lugng 1 mg/ml; MDMA - d5: 16
FE051413-01, ham lugng 1 mg/ml.

- Cac dung mdi, hod chit: Methanol (HPLC): Merck
(Puc); Acid formic (LC-MS): Fisher (M¥); Acid formic,
Dicloromethan, Dinatri hydrophosphat, Acid citric,
Dinatri EDTA (P.A): Scharlau (Tay Ban Nha).

2.2. Mau nghién ciru

- MAu nén: mau bun ao khong c¢6 chit phan tich. Dia
diém iy mau nén: tai ao chira nude khong luu théng voi
cac ngudn nudc ao, ho, song khac ¢ ddi 10, thon Luu Tuy,
x4 Hai Thanh, Hai Hau, Nam Dinh.

- MAu tu tao: MAu nén ¢ thém céc chat chuin nghién
clru v6i ti 1& nhét dinh.

2.3. Thiét bi, dung cu

- Céc thiét bi str dung trong nghién ctru: Can phan tich
Sartorius CP224S (Ptc, do chinh xac d = 0,01mg); Hé
thong sac ky long khoi pho 2 lan LC - MS/MS Waters
Xevo TQD (M¥); May siéu am Elma S100H (Ptrc); Bo
dung cu chiét pha ran Phenomenex 12 vi tri (M¥); May ly
tam lanh Sigma 4-16KS (Ptc); Thiét bj c¢6 dudi dung moi
bang khi nito Thermo 24 vi tri TS-18824 (M¥); Cot chict
pha ran InertSep HLB FF 500 mg/6 ml (Nhat).

- Céc dung cu thuy tinh: Binh dinh muc, pipet loai A,
ong ly tam...
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3. PHUONG PHAP NGHIEN CUU
3.1. Khao sat diéu kién khoi pho

Lua chon chuén néi 1a d@)ng vi clia cac chat phan tich
nghién ciru. METH - d5, MDMA - d5, KET - d4 la ndi
chuén twong tmg cia METH, MDMA, KET. Riéng AMP
do khong c6 chuan dong vi tuong g nén sir dung METH
- d5 dugc lya chon 1am chudn ndi cia AMP (doco cAu tao
gan gidng). Cac chit chuén dong vi ¢ cong thirc ciu tao,
tinh chat ly héa tuong tw vi chat phan tich, chi khac nhau
vé s6 khdi va khong 6 trong tw nhién nén giam duoc cac
sai s6 trong qua trinh xtr 1i mau, giam dwoc hién tuong
khtr ion.

Tiém tryc tiép dung dich chudn don mdi chit phan
tich/chudn ndi c6 ndng d6 100 ppb vao hé thong khdi phd,
khong qua cot voi hé dung mdi methanol (MEOH) va
nudce ¢6 chira acid formic (FA) 0,1 % vao hé théng MS
dé xac dinh ion me va hai ion con: ion con ¢6 tin hiéu 16n
va 6n dinh hon lam ion dinh lugng, ion con con lai dung
dé dinh tinh. Céac diéu kién phan manh ion nhu dién thé
Cone, thé phan manh dugc t6i uu hoa tu dong theo thiét
bi khéi pho.

3.2. Khio sat diéu kién sic ky

Tién hanh pha dung dich chuan hon hop gdm céc chat
phéan tich AMP, KET, METH, MDMA ndng d6 5 ppb va
noi chudn METH - d5, MDMA - d5, KET - d4 ndng d6
5 ppb bang dung méi nude dé khao sat lya chon cac diéu
kién sic ky nhu sau:

Khao sét trén cot sic ky C18 1a Agilent Eclipse XBD
CI18 (5 um; 4,6 x 150 mm) va Acquity BEH C18 (1,7 um;
2,1 x 50 mm). St dung cung hé pha dong MeOH : nudc
(déu chira FA 0,1 %).

Khéo sat hé pha dong gdbm hé pha dong 1) gdm kénh A
1a MeOH va kénh B 13 nu6c (déu c6 amoni acetat 5 mM
va diéu chinh vé& pH 3,8 bang acid formic) v6i chuong
trinh gradient bit dau voi 5 % kénh A, tir phut thi 3 ting
dan kénh A 1én 30 % ¢ phut thir 4; tiép tuc ting dan kénh
A dén 50 % 6 phat 4,5 va 90 % ¢ phit thir 5; dén phut thi
6 ty 1€ kénh A 1a 100 %; sau d6 giam ty 1€ kénh A con 5
% & phat thir 8. Dong thoi khao sat hé pha dong 2) gdm
kénh A 1a MeOH va kénh B 1a nuéc (déu co FA 0,1 %) véi
chuong trinh gradient bt ddu vai 10 % kénh A va duy tri
dén phut thr 2; tang ty 16 kénh A dén 95 % ¢ phut thir 4 va
duy tri dén phit thir 10; dén 10,1 phat giam con 10 % kénh
A; tong thoi gian chuong trinh 1 15 phat. C6 dinh cac
diéu kién sic ky cot Acquity BEH C18 (1,7 pm; 2,1 x 50
mm), nhiét d6 cot 40 °C, thé tich tiém 10 pl, tbe d6 dong
0,2 ml/phut, diéu kién khdi pho da dugc lya chon. Sau khi
lya chon dugc cac pha dong va chuong trinh chay, tiép tuc
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khao sat véi cac tde do dong khac nhau 0,1 ml/phut; 0,2
ml/phut va 0,3 ml/phut.

Trong phuong phép phan tich LC-MS/MS, lwong mau
¢6 thé anh huong t6i qué trinh ion hoa nén s& anh huéng
dén tin hiéu, hinh dang pic. Do hé thdng sic ky str dung
khuyén céo thé tich tiém méu tdi da 1a 10 pl, nén khao sat
v6i 2 thé tich tiém mau 13 5, 10 pl.

Tiéu chi lya chon ¢t sic ky, hé pha dong va diéu kién
chay, toc do dong, thé tich tiém mau la pic can xing, gon,
dep va cuong do tin hiéu cao.

3.3. Xir ly miu

Trong hau hét cac nghién ctru, cot chiét pha ran HLB
1a cot hip phu can bang ddu nudc phi hop véi cac chat
phén tich dugc lua chon. Do d6, trong nghién cuu nay su
dung cot chiét pha rin InertSep HLB FF (500 mg, 6 ml)
dé chiét cac chat phan tich tir bun thai.

Chuan bi miu tuy tao gdm 1 g méiu bun (sau khi
phoi kho, nghién nho) khong chira cac chat phan tich
duge thém 30 pl dung dich chuin h5n hop AMP, KET,
METH, MDMA nong do 100 ppb mdi chat (tuong (g
v6i 3 ng mdi chét phén tich) va 5 ng mdi chit chuan noi
METH - d5, MDMA - d5, KET - d4 (50 pl hdn hop dung
dich chuén noi néng d6 mdi chat 100 ppb) dé khao sat
lya chon dung méi hoa tan mau va dung moi rira giai
chiét pha ran. Két qua duoc so sanh voi dap tng dién
tich pic cia dung dich chuén chira cac chit phan tich
AMP, KET, METH, MDMA ndng d6 6 ppb va cac ndi
chuin METH - d5, MDMA - d5, KET - d4 nong d6 10
ppb tir dung dich chuan hdn hop 100 ppb va ndi chuan
hdn hop 100 ppb véi dung méi nude. Xay dung phuong
phap chiét tach cac chét phén tich trong bun thai véi 1
g mau bun da xir ly thé bang cach ly tim tach nudc va
phoi kho ty nhién dén ham am nho hon 15 %. Thém 3
ng céac chat phén tich va 5 ng cac ndi chuan (nhu trén).
Lic déu trong 60 gidy, dé 6n dinh 15 phat. Phan tan
méu trong dung mdi 3 1an, mdi 1an 5 ml hdn hop dung
mai phan tan, lic xody 15 gidy, siéu 4m 10 phut, ly tim
4000 vong/phut trong 15 phit, hit 1ay phan dich trong
vao binh dung mtrc 250 ml. Thém nudc vua du 250 ml,
lic déu. Hoat hoa cot SPE v6i 6 ml MeOH, 6 ml nudc,
dua toan dua toan bd 250 ml mau 1én cot SPE chay tu
do dudi tac dung cuia trong luc. Loai tap b?mg 5 ml nudce,
sau d6 rira giai bang dung moi. Co dich rrra giai duoi
dong khi N, 6 nhiét d6 40 °C. Hoa tan cén trong 0,5 ml
hén hop dung moi nude : MeOH (9:1), lic xody 60 gidy
va phén tich trén h¢ théng LC - MS/MS.

Pha méu chudn gm cac chat phan tich ndng d6 6 ppb va
ndi chuén 10 ppb. Tiém vao hé thong sic ky véi clng diéu
kién nhu trén. Hiéu suét chiét duoc tinh béng ty s6 dién tich
pic ciia chat phan tich trong mAu tir tao va mau chuan,



Khio sdt dung méi phén tin méau: Tién hanh khao
sat kha nang phan tan cac chat phén tich tir nén mau bang
2 hé dung mo6i khac nhau la 1) dém Mcllvain pH 4,5 (co
chira EDTA 0,1 %) : MeOH (1 : 1) va 2) nudc (c6 chua
FA 0,5 % va EDTA 0,1 %) : MeOH (1 : 1).

Khdo sit dung méi riva gigi SPE: Tién hanh khao sat
céc dung mdi khac nhau 1a 1) 6 ml MeOH; 3 ml hon hop
MeOH : dicloromethan (1:1); 2) 9 ml MeOH va 3) 9 ml
MeOH c¢6 FA 0,1 %. Lya chon dung méi rira gidi cho hi¢u
suat chiét cao va rat ngin duoc thoi gian xir Iy mau.

3.4. Tham dinh phwong phdp phén tich: Tién hanh
thdm dinh phuong phéap da xay dung dugc theo cic tiéu
chi cia AOAC 2016 va 2002/657/EC.
4.KET QUA NGHIEN CUU
4.1. Khao sat diéu kién MS

Két qua khao sat da toi wu hod dugce cac thong s clia
thiét bi khdi phd nhu sau: nhiét d hoa hoi 500 °C; toc do
khi 800 L/h; dién thé mao quan 1,0 kV va tdc d6 khi Cone
30 L/h. Ngoai ra, két qua khao sat cac diéu kién khdi phd
dé phat hién cac chit gy nghién va chit chuan noi (IS)
dugc trinh bay Bang 1.

Bing 1. Céc diéu kién khoi phé d@é phan tich céc ma tity va néi chudn nghién ciru

. Ion dinh luwgng Ion dinh tinh
Tén chat/ Ion me . . - .
TT 1 14i chudn (m/z) Ton Pi¢n thé | Théphan | Ton | DPiénthé | Thé phan
(m/z) Cone (V) | manh (V) (m/z) Cone (V) | manh (V)
1 |AMP 136,00 91,00 20 14 65,02 20 32
2 |KET 237,99 124,97 30 26 206,99 30 14
3 |KET-d4 242,07 128,97 30 26 211,00 30 14
4 |METH 150,00 90,99 18 16 119,00 18 12
5 |METH -d5 155,12 91,76 24 16 121,03 24 10
6 |MDMA 194,07 163,04 24 12 104,95 24 24
7 |MDMA -d5 199,11 165,04 26 12 107,03 26 24

4.2. Khio sat diéu kién sic ky

Két qua khao sat lya chon cdt phan tich cho théy khi
phén tich bang cot Agilent Eclipse XBD C18 (5 pm; 4,6 x
150 mm) pic khong can xting (pic bi doang), cuong do tin
hiéu véi tit ca cac chit ciing thip hon & cot Acquity BEH
C18 (1,7 pm; 2,1 x 50 mm). Do d9, cot Acquity BEH C18
(1,7 um; 2,1 x 50 mm) dugc lya chon dé khao sat tiép
theo.

Két qua khao sat lwa chon hé dung méi pha dong cho
thdy v6i hé pha dong 2 véi chuong trinh gradient nhu da
khao sat cho pic cac chit phéan tich déu can ximg, gon,
dep hon.

Két qua khao sat toc do dong cho thay véi toe do dong
0,2 ml/phiit pic cac chat phan tich can ddi, dap Gmg tin hiéu
cao, thoi gian phan tich ngén.

Két qua khao sat thé tich tiém cho thdy vai thé tich
tiém 10 pl, pic cac chat phan tich va ndi chuan van gon,
dep, can xung, dap Gng tin hi¢u cao hon so vai ti€ém 5 pl.

4.3. Xir Iy mau
4.3.1. Két qua khio sdt diéu kién phédn tin miu
HE dung moi 1 cho hi¢u suat chiét AMP cao hon so

v6i hé dung méi 2 (22,7 % so véi 14,9 %). Tuy nhién ddi
véi nhitng chat con lai hi€u suat chiét voi hé dung moi 2

cao hon KET (69,3 %), KET - d4 (74,5 %), METH (38,2
%), METH - d5 (39,1 %), MDMA (65,8 %), MDMA -
d5 (70,9 %) so voi KET (33,0 %), KET - d4 (30,6 %),
METH (28,6 %), METH - d5 (26,6 %), MDMA (33,9 %),
MDMA - d5 (32,8 %). Dong thoi, khi ly tim dé 1ay dich,
h¢ dung mdi 2 cho dich trong, it tap hon. Do d6, chung t6i
lya chon h¢ dung méi 2 dé phan tan mau.
4.3.2. Két qud khdo sdt dung méi riva giii SPE

Rura giai v6i dung méi 3: quan sat cin sau c6 dudi dong
khi N, khi xudt hi¢n nhiéu tinh thé két tinh mau tring,
khong hoa tan trong dung mdi pha mau 1a nude : MeOH
(9 : 1); MEOH; nudc. C6 thé EDTA di tham gia tao mubi
kho tan trong qué trinh xtr Iy mau. Do do, dich sau chiét
pha ran khong dugc tiém vao hé thong LC - MS/MS. Rira
giai voi dung méi 1 cho hiéu suét chiét cia KET, KET - d4
cao hon (tuong tmg 1a 69,3 % so vdi 64,3 % va 74,5 % so
V6i 66,7 %) nhung hiéu suét chiét cia AMP lai thap hon
(14,9 % so v6i 16,0 %) rira giai voi dung moi 2. Hiéu suét
chiét cia METH, METH - d5; MDMA, MDMA - d5 gan
nhu tuong dong giita 2 hé dung méi rira gii trén (khoang
tir 38,2 % dén 40,4 % véi METH, METH - d5 va tir 65,8
% dén 70,9 % véi MDMA, MDMA - d5). Dong thoi, rira
giai voi dung moi 2 dich rira giai ¢6 nhanh hon khoang 1
gio so voi dung moi 1 nén rat ngan thoi gian xir Iy mau.
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Do do, nghién ctru st dung 6 ml MeOH sau d6 1a 3 ml
hén hop MeOH : dicloromethan (1:1) dé rira giai cot SPE.

Tir ce két qua khao sat, didu kién phan tich cac gay
nghién trong bun thai dugc lya chon la:

Diéu kién sic ky: Cot Acquity BEH C18 (1,7 um; 2,1
x 50 mm); diéu nhiét cot: 40 °C; toe do dong: 0,2 ml/phut;
thé tich tiém: 10 ul; Pha dong: kénh A MeOH chira FA
0,1 %, kénh B la nudc chira FA 0,1 % véi chuong trinh
gradient: 10 % kénh A va duy tri dén phut thir 2; tang ty
16 kénh A dén 95 % & phut thir 4 va duy tri dén phut thir
10; dén 10,1 phat giam con 10 % kénh A; tong thoi gian
chuong trinh 1a 15 phut

Diéu kién khdi phd: Kiéu khoéi phd hai lan (MS/MS),
ngudn ion hoa ESI (+). Cac thong s6 ctia thiét bi khdi pho:
nhiét d6 hoa hoi 500 °C; toc d¢ khi 800 L/h; dién thé mao
quan 1,0 kV va tdc do khi Cone 30 L/h. Cac diéu kién khdi
pho dé phat hién cac chat gay nghién va chat chuan noi
(IS) duoc trinh bay ¢ Bang 2.

Chuan bi ddy dung dich chuan: Chuan bi ddy dung
dich chuan gém 9 dung dich chuén hdn hop c6 néng do
KET, METH, MDMA, AMP c6 ndng do lan lugt 1a 0,125;
0,25;0,5; 1;2;5;8;10; 15ppbva3 chuan n6i METH - d5,
MDMA - d5, KET - d4 c¢6 ndng d6 mdi chét 5 ppb.

Xir Iy mau: Can chinh x4c khoang 1 g bun (khd,
nghién nho) cho vao dng falcon dung tich 15 ml. Thém
50 ul dung dich ndi chuan hdn hop METH - d5, MDMA
- d5, KET - d4 ndng d6 mdi chit 100 ppb (tuong dwong
5 ng mdi ndi chudn). Lic xody 60 gidy, dé én dinh 15
phut. Phan tan mau trong 5 ml hon hgp nudc chira FA
0,5% vaEDTA 0,1 % : MeOH=1: 1, lic xoay 15 giay,
siéu am 10 phut, ly tam 4000 vong/phut trong 15 phut,
gan phan dich trong vao binh dyng mirc 250 ml. Lip
lai 2 1an nita, mdi 1an véi 5 ml hdn hop dung mai chiét.
Thém nude vira du 250 ml, lic déu, dua toan bo mau
1én cot chiét pha ran InertSep HLB FF (500 mg/6 ml) da
duogc hoat hoa trudc do béng 6 ml MeOH, 6 ml nudc.
Loai tap bang 5 ml nuc. Lam kho cot bang hut chan
khong trong 15 phat. Cho lan lugt 6 ml MeOH va 3 ml
hdén hop MeOH : dicloromethan (1 : 1), rira giai dudi tac
dong cua trong luc. Dich rira giai duogc cd dudi dong khi
N, ¢ nhi¢t d6 40 °C va hoa tan can bang 0,5 ml hdn hop
nude - MeOH (9 : 1), lic xoay 60 gidy.

Tinh toan két qua: Nong do cic chat giy nghién
KET, METH, MDMA trong mau duoc tinh toan dya
vao phuong trinh hoi quy tuyén tinh, ty 1& dap ng cua
chat phan tlch/n01 chuan tuong tng. Nong do cac chét
AMP trong mau duoc tinh toan duya vao phwong trinh
hdi quy tuyén tinh, ty 1& dap ung cua chit phan tich/ndi
chuan METH-d5 va hé s6 chuyén (ty 1¢ hiéu suét chiét cua
METH-d5 va hiéu suét chiét AMP).
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4.4. Thim dinh phuwong phap phén tich
4.4.1. Higu sudt chiét mau

Tién hanh chiét mau tu tao theo quy trinh di xay dung.
Mau ty tao sau khi chiét tach dugc tiem vao hé thong sic
ky. Hi¢u suat chiét duoc tinh bang ty s6 dién tich pic cua
chat phén tich trong miu ty tao va mau chudn. Két qua thu
duoc cho thiy véi quy trinh xir Iy miu da xay dung, hiéu
suét chiét cia KET, MDMA, METH va AMP lan luot 1a
69,3 %, 62,5 %, 38,2 %, 14,9 %. Hiéu suat chiét cta cac
chuén néi gin tuong duong véi cac chat phan tich twong
g, cu thé KET-d4 1a 74,5 %; MDMA-d5 1a 70,9 % va
MAMP-d5 14 39,1 %.

4.4.2. Dj thich hop ciia h¢ thong

Do thich hop ciia hé thong duoc danh bang két qua
tiém 1ap lai sau lan dung dich chuan hdn hop cac chat
phan tich néng d6 10 ppb va chuan noi néng dd 5 ppb pha
bang dung mdi nude vao hé thong LC - MS/MS. Két qua
phén tich thu dugc theo Bang 2 cho thiy hé sb bién thién
(RSD %) ctia thoi gian luwu rét thip (< 2 %) va RSD cua
ty 18 dién tich pic cac chat phan tich v6i chudn noi déu
<5 %. Nhu vay cac diéu kién sic ky da Iwa chon, hé thong
LC - MS/MS str dung la phu hop va dam bao do 6n dinh
dé phan tich cac chit AMP, METH, MDMA va KET.

Bing 2. Két qua danh gia dg phi hop ciia hé thong

LC - MS/MS
Tén chit TB | RSD (%)

AMP 4,43 0,12
METH 4,61 0,12
MDMA 4,67 0,00

Th“’("pghiz;‘)'“'“ KET 497 | 0,00
METH -d5 | 4,59 0,09
MDMA -d5 | 4,66 0,00
KET-d4 4,97 0,10
AMP/IS 3,92 2,99

19 16 dién tich METH/IS 6,18 2,48
MDMA/IS 1,64 0,96
KET/IS 2,47 0,29

4.4.3. Dp chon loc/ddc hiéu

Tién hanh phan tich cdc miu tring, mau tring thém
chuén va mau chuan, két qua nhu sau: Trén sic ky do
clia mau tring thém chuan cho céc pic ¢6 thoi gian luu
tring vai thoi gian luu cua cac pic trén sic ky dd cac mau
chuén. Trén sic ki d6 mau tring tai thoi gian luu cia cac
chat phan tich AMP, METH, MDMA, KET dép tng 1a



rét thap, khong dang ké; METH - d5, MDMA - d5, KET
- d4 khong c6 pic. M&i chét phan tich déu dugc xac nhan
béng 1 ion me va hai ion con, dat yéu cau vé do dic hiéu
ctia phuong phap LC - MS/MS véi s6 diém IP 1a 4 (dap
g quy dinh ciia Chau Au 2002/657/EC vé phan tich du
luong).

4.4.4. Puong chudn va khodng tuyén tinh

Phan tich cac dung dich chuén c6 chira cac chat phén
tich nong do tir 0,125 ppb dén 15 ppb va cac ndi chuén
nong do 5 ppb. Xac dinh su twong quan gitia nong do cac
chat gay nghién va ti 1¢ dién tich pic cta cac chét nay so
v6i chudn ndi thu duge trén sic ky do bang phuong phép
hdi qui tuyén tinh. Két qua dugc trinh bay theo Bang 3.

Bdng 3. Két qua khao sat do tuyén tinh cua phwong phap

Két qua thim dinh cho thiy dudng tuyén tinh cua ca
4 chat nghién ciru c6 hé s6 tuong quan r > 0,995 trong
khoéng ndng do khao sat. Nhu vy cé su phu thudc
tuyen tinh gitra ty 1¢ dién tlch pic cac chét phan tich/
chuéan ndi twong tmg vao ndng do cac chat phan tich
nghién cuu.

4.4.5. D¢ dung - Dy chinh xdc

Tién hanh phén tich cac mau nén dd duoc thém cac chat
phén tich ndng do thap 0,5 ppb, trung binh 5 ppb, cao 10 ppb;
¢b dinh ndng d6 ndi chuan 5 ppb. Tinh két qua luong tim lai
dua vao duong chuén phén tich cing ngay véi r> 0,995 va
ty 16 dap Gmg cta chat phan tich/ndi chuan va hé s6 chuyén
ddi véi AMP (bang ty s6 hiéu sut chiét cia METH-d5 va
AMP). Két qua phan tich thu dugc theo Bang 4.

Tén chit | Phwong trinh hdi quy |Hé sé twong quan Tai néng dQ 0,5 ppb, d6 dang cua céc,chét phan tich
phan tich déu nam trong khoang tir 40 % den 120 % va h¢
= + PR \ \
AMP | y=0,3022x +0,0206 0,9998 56 bién thién RSD déu < 30 %. Tai ndng do 5 ppb va 10
METH | y=0,4489x +0,0207 0,9999 ppb, d6 ding déu ndm trong khoang tir 60 % dén 115 %,
KET | y=0,1747x+0,0179 0,9990 hé s6 bién thién RSD déu < 21 %. Nhu véy, phuong phép
MDMA | y = 0,1248x - 0,0065 09998 d&:l xézl dgfng cho do fiﬁng va do chinh xac dap ung theo
yéu cau cua AOAC va 2002/657/EC.
Bing 4. Két qua khdo sdt g diing va dé chinh xdc ciia phirong phdp
AMP METH MDMA KET
Nong do Théng ké Théng ké Théng ké Théng ké
0, 0, 0, 0,
ROV "y | ROV ey | ROV gy | ROV )
70,3 110,7 113,9 88,7
LQC TB=70,0 TB=110,1 TB=114,5 TB=87,5
74,9 107,8 112,5 84,8
(0.5 ppb) RSD=7,25 RSD=1,87 RSD=1,99 RSD=2,69
64,7 111,8 117,0 89,0
90,5 105,5 108,2 106,0
MQC TB=90,4 TB=106,0 TB=107,3 TB=106,3
91,7 107,4 107,1 105,3
(5 ppb) RSD=1,52 RSD=1,11 RSD=0,85 RSD=1,13
89,0 105,2 106,4 107,6
88,0 108,5 108,5 109,8
HQC TB=88,4 TB =108,1 TB=108,0 TB=107,4
89,6 108,6 107,1 106,2
(10 ppb) RSD=1,16 RSD=0,68 RSD=0,72 RSD=1,88
87,6 107,3 108,3 106,3

4.4.6. Gidi han dinh lugng (LOQ)

Tién hanh chiét tach va phan tich cac mau tu tao
chtra cac chit phan tich ndng d6 0,1 ppb;0,2 ppb va
ndi chuin ndng do 5 ppb theo quy trinh di xdy dung.
Luong chuan thém vao duoc tinh dua vao duong chuin
xdy dung cung ngay phan tich v6i r > 0,995. Ddi vai
AMP do hiéu suat chiét cia AMP (14,9 %) va chuan

ndi METH (39,1 %) chénh 1éch 16n nén phai két hop
v6i hé sé chuyén. Két qua theo Bang 5, dbi véi KET,
MDMA déu dat d6 dung va do chinh xac tai ndng do
0,1 ppb; METH chi dat d¢ dung, d6 chinh xéc tai nong
d6 0,2 ppb; rieng AMP khong dat do ding, d6 chinh
xac & cac nong do nay nén ndng do 0,5 ppb duoc xéac
nhan la LOQ cia AMP.
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Bing 5. Két qua khao sat LOQ ciia phirong phdp

2 KET MDMA METH
Chat phan tich
P (0,1 ppb) | (0,1 ppb) | (0,2 ppb)
Do dung (%) 100,9 118,9 97,7
Do chinh xdc (%) | 7,35 0,88 5,10
5.BAN LUAN

5.1. Ky thuat xir Iy miu

Vi muyc tiéu cua nghién cuu la xac dinh du lugng
chét phan tich trong bun thai, viéc lya chon k¥ thuat xu
Iy mau déng vai trd quan trong dén két qua nghién ciru.
Dé tai da xay dung quy trinh xr Iy mau bang cach phoi
khé trong diéu kién thuong sau d6 phan tan mau bang
dung méi ¢ diéu kién ap sudt thuong két hop chiét pha
rin. Véi viéc phoi mau bun & didu kién thuong, chat
phan tich it bi anh hudng hon so vdi séy & nhiét do cao,
ddng thoi co tinh tng dung cao hon & Viét Nam so véi
nhiing nghién cuu trude d6 st dung ky thuat dong kho
trong nghién ciru ctia Rodrigo Alvarez-Ruiz [3], Nicola
Mastroianni [5], Paula Arbelaez [6].

Chiét pha ran v6i vu diém lam giau va lam sach mau
t6t, chon loc 1a phuwong phap dugc dung phd bién trong
cac nghién ciru vé& du lugng cac chét trong moi truong.
Methanol 1a dung méi rira giai duoc sir dung nhiéu nhat.
Str dung hon hop MeOH : dicloromethan rira gidi higu
sudt van giit nguyén, thoi gian ¢6 mau giam dang ké so
v6i chi sir dung MeOH. Nghién ciru di tién hanh chiét
v6i toe do dua miu qua cot thap (chay dudi tic dung cua
trong luc) va cho két qua hiéu suit chiét kha cao (KET
69,3 %, MDMA 62,5 %, METH 38,2 %, AMP 14,9 %).
So sanh véi cac nghién ciru twong ty trén thé gisi, hiéu
suat chiét cia KET, MDMA ciing twong duong nghién
ctru ctia Rodrigo Alvarez - Ruiz [3], cao hon nghién ctru
ctia Nicola Mastroianni [9]. Hiéu suét chiét ciaa METH
kha twong duong nghién ctru Nicola Mastroianni [5] va
nghién ciru Paula Arbelaez [6]. D6i voi AMP hiéu suét chi
dat 14,9 %; thép hon nghién ctru Rodrigo Alvarez — Ruiz
(68 = 14 %) [4] va nghién ctru cua Nicola Mastroiannia
(41 %) [5] c6 thé do AMP chay long va thing hoa ngay &
diéu kién thuong 25 °C.

5.2. Phuong phap phéan tich

Phuong phap LC-MS/MS hién nay dugc (mg dung
phd bién trén thé gisi trong phén tich cic miu du luong
trong moéi truong do c6 do nhay va do dac hiéu cao.
Nghién ctru st dung pha tinh Acquity BEH C18 (1,7 um;
2,1 x 50 mm) 1a loai phd bién, hat nhdi co kich thuéc
nho, kich thudc cot ngin gitip giam thoi gian phan tich,
giam toc do cua pha dong lam ting kha nang hinh thanh
cac giot solvat hoa tir d6 tang tin hi¢u cua manh ion me.
Trong k¥ thuat ion hoa ESI (+), cac chat cung cip photon
(vi dy: acid formic, acid acetic, amoni format, amoni
acetat...) thuong dugc thém vao pha dong dé ting kha
ning ion hoa cac chét phan tich. Chiing t6i da khao sat va
lya chon dugc pha dong chira acid formic 0,1 % cho pic
can xtmg, dep. Nhu vay, vdi thoi gian phan tich khong
qué dai chi 15 phut da bao gdm ca thoi gian can bang cot,
phuong phap da phan tich dugc dong thoi 4 chit phan tich
AMP, METH, MDMA, KET va 3 ndi chuan METH - d5,
MDMA - d5, KET - d4. Bac biét, LOQ cta phuong phap
khong lam theo phurong phép ngoai suy trén mau thyc ma
duogc xac dinh béng thyc nghiém bé‘lng céch thém chuén
vao mau nén sau d6 tién hanh chiét tach va phan tich. So
sanh vadi cac nghién ctu trude do [3], [5] phuong phap
nay c6 LOQ thap hon rat phit hop dé xac dinh du lugng.

6. KET LUAN

Nghién ciou da xay dung dugc phuong phap xac
dinh du lugng ctia 4 chat giy nghién 1a AMP, METH,
MDMA va KET trong bun thai bémg phuong phéap LC-
MS/MS. Két qua thim dinh cho thay phuong phap co
LOQ nho (tir 0,1 - 0,5 ppb tiy chit); khoang tuyén tinh
rong (tr 0,125 ppb dén 15 ppb); 46 dung dao dong trong
khoang 70,0 dén 114,5 %; do lap lai tot voi gia tri RSD
% nho (0,68 - 7,25 %); thoi gian phan tich phu hop (15
phut), dap tmg yéu cau cua phuong phap xac dinh du
lwong céac chét. Phuong phap xay dung dugc co thé tng
dung dé phan tich cac chit giy nghién trong bun thai,
phuc vu cac nghién ciru vé dich t& hoc tir phan tich nudc
thai sau nay.
LOI CAM ON
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SUMMARY

Locating the ‘Golden Triangle 'with a long border and ¥ terrain of mountains, the number of seized drugs of Vietnam
raised significantly. In the last decade, WBE emerges as an effective tool for providing spatio-temporal variations
of drug use among population, especially in areas where surveys are not effective. To use this method, we should
analyze the residue of drug and its metabolites in environment. In Vietnam, some studies aimed to analyze illicit drugs in
wasterwater, however, in the sewage sludge, there are no study have been conducted. In this study, we aimed to develop
a method to analyze Amphetamine, Methamphetamine, MDMA and Ketamine in the sewage sludge by SPE extraction
before injected to LC-MS/MS. The validaton results show that the method had good sensitivity (LOQ from 0.1 - 0.5 ppb);
good linear range (from 0.125 ppb to 15 ppb); accuracy ranges from 70.0 to 114.5 %, good repeatability (RSD % values
0.68 - 7.25 %). The developed method can be applied to analyze theses illicit drugs in sewage sludge of Vietnam.

(Ngay nhan bai:09/3/2023; Ngay phan bién:27/3/2023; Ngay duyét dang:18/4/2023)

NGHIEN CUU XAY DUNG QUY TRINH PHAN LAP VA TINH CHE TENUIFOLIN
TU DU'GC LIEU VIEN CHi (RADIX POLYGALAE)
LAM NGUYEN LIEU THIET LAP CHAT CHUAN

Nguyén Thi Thu Hang', Bach Thi Thim’, Tran Thi Thu Trang’,
Nguyén Tuin Anh', Doan Cao Son', Nguyén Lam Hong*™
Vién Kiém nghiém thuoc Trung Uong, 2Trieong Pai hoc Dirge Ha N§i.

Tir khéa: Tenuifolin, Radix polygalae, vién chi, phéin ldp, tinh ché.

1. PAT VAN PE

Duoc lidu Vién chi (Radix polygalae) 13 1& phoi hay
siy kho cuia cdy Vién chi 14 nho (Polygala tenuifolia
Wild.) va cay Vién chi 14 trimg (Polygala sibirica L.).,
ho Vién chi (Polygalaceae). Tir xua vi duoc liéu nay da
duoc sir dung dé diéu tri ho nhiéu dom, viém phé quan
man tinh, suy nhugc than kinh, mét ngu...Vién chi c6 mat
& nhiéu bai thudc cd truyén, dugc ghi chép trong Dugc
dién Viét Nam V (Hoan quy ty, Hoan sim nhung b6 thén,
Hoan thién vuong b tim).

Thanh phan héa hoc chinh ctia Vién chi 1a cic saponin
triterpenoid thudc nhoém olean, trong d9o, tenuifolin 1la mot
trong nhitng thanh phan ding dé kiém soat chat luong
Vién chi theo Duoc dién Trung Qudc 2020 va Duge dién
Viét Nam V [1, 2]. Tuy nhién, hién nay chua c6 sin chat
chuén nay dé phuc vu kiém tra chit lugng dugc li¢u dang

str dung va luu hanh trén thi truong. Tir nhu cau thue tién
doi hoi phai ¢6 chét chudn tenuifolin (TEN) nham phuc vu
cong tac kiém tra va quan ly chat luong duoc lidu Vién
chi, rat can thiét co “Nghién ciru xdy dung quy trinh phdn
ldp va tinh ché tenuifolin tiv dwoc liéu Vién chi (Radix
polygalae) sir dung lam nguyén liéu thiét lgp chdt chuan”.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chit chuin

2.1.1. Thiét bi, dung cu

- Thiét bi: May lac siéu am ELMASONIC S100; May
HPLC/DAD Shimadzu UFLC (Khoa Dong dugc - Vién
kiém nghiém thudc Trung uong); May quang ph6 hong
ngoai THERMO (Khoa Vat 1i do luong - Vién kiém
nghiém thudc Trung wong); May cong hudng tir hat nhan
NMR — BRUKER — 600MHZ & 500MHZ (Vién Hoa hoc
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- Vién Han 1am khoa hoc va cong nghé Viét Nam); May
LC/MS Xevo TQD, Waters (Khoa My pham - Vién kiém
nghiém thudc Trung uong) ...

- Dung cy: Binh dinh muec, pipet, cOt sdc ky...

2.1.2. Héa chit, chit chudn

Tenuifolin — chat chuan cua Chengdu, sO 16
PRF21040741, ham luong: 99,5 %, do am: 1,7 %. Cac
dung moi, hoa chat c6 do tinh khiét phu hgp dung cho
phan tich hodc sac ky HPLC.

2.2. Pbi twong va phwong phap nghién ciru

2.2.1. Déi twgng nghién citu

Duogc liéu Vién chi duge mua trén thi truong dugc
kiém tra sy c6 mat cua tenuifolin va xac dinh dugc ham
lugng tenuifolin trong nguyén li¢u theo ti€u chuan Dugc
dién Viét Nam V (ham lugng 2,2 % tinh trén nguyén trang).

2.2.2. Phwong phdp nghién ciru:

2.2.2.1. Phan ldp va tinh ché tenuifolin

Tién hanh khao sat dung méi, k¥ thuat chiét ban dau
va diéu kién thiy phan, sau do chiét n-butanol, dé dua ra
quy trinh chiét xuit cao Vién chi chtra tenuifolin véi ham
luong cao. Tiép tuc tién hanh phan 13p tenuifolin tir cao
Vién chi 1an luot trén cac cot silica gel pha thuén va pha
dao dé loai tap va thu dugc tenuifolin véi d6 tinh khiét phu
hop. Sau do, tién hanh két tinh trong dung méi phit hop dé
nang cao do tinh khiét cua tenuifolin thu dugc [3, 4].

Trong qua trinh chiét xuat, phan lap va tinh ché, tién
hanh kiém tra su c6 mét cta tenuifolin bang phuong phap
sic ky 16p mong pha thuan (sir dung ban mong silica gel
60 F,5, v6i hé dung moi khai trién 1a hdn hop cloroform —
methanol - nude ty 1€ 7:3:1 (tt/tt)) hodc pha dao (st dung
bép mong silica gel 60 RP-18 GF 5, v6i hé dung moi khai
trién 1a hon hop ethanol - nudc ty 1€ 60:40 (tt/tt). Kiém
tra vét cac chat sau qué trinh sic ky bang dung dich acid
sulfuric 10 % trong ethanol, quan sat dudi anh sang thuong
hodc anh sang tir ngoai ¢ budc song 366 nm [1, 2].

2.2.2.2. Khang dinh cdu triic tenuifolin

So phé UV, IR, MS, NMR cua chét tinh ché va chét
chuan tenuifolin [3].

2.2.2.3. Dinh tinh, dinh lwong tenuifolin: bang phuong
phap sic ky long hiéu ning cao (da duoc tham dinh).

a. Diéu kién sic ky: Qué trinh sic ky dwoc thuc hién
trén cot pha ddo Phenomenex Germini RP-18 (250 x
4,6 mm; 5 pm); st dung pha dong 1a hon hop hdn hop
methanol — dung dich acid phosphoric 0,05 % ty 1¢ 70:30
(tt/tt); tbe do dong 1,0 ml/phut; thé tich tiém 10 pl; bude
song phat hién: 210 nm.

b. Phuong phép chuan bi mau:

Dung dich chuan: Can chinh xac khoing 10 mg
tenuifolin (chat chudn) vao trong binh dinh mirc 20 ml,
thém khoang 10 ml methanol, lic siéu am 10 phut, dé
ngudi va thém vira da dén vach bing methanol, lic déu.

Dung dich thir: Can chinh x4c khoang 10 mg mau
thtr vao trong binh dinh mac 20 ml, thém khoang 20 ml
methanol, lic siéu am 10 pht, dé ngudi va thém vira da
dén vach bé’mg methanol, lic déu [1, 2].

3. KET QUA VA BAN LUAN

3.1. Xay dung phwong phap phan lap, tinh ché
tenuifolin tir Vién chi

Qua tham khao Dugc dién Trung Qubc (CP 2020),
Duoc dién Viét Nam V va dua véo tinh chét ctia chét nghién
clru, tién hanh khao sat mot s6 diéu kién chiét xuat dé lua
chon dugc quy trinh cho hiéu suét chiét tenuifolin cao.

Dé lya chon dung moi chiét xut, tién hanh chiét siéu
am v6i methanol 70 % va ethanol 70 % x 2 lan theo quy
trinh @ DDVN V, két qua cho thiy ham lugng tenuifolin
tinh trén nguyén trang khi chiét v6i hai dung moi khac
nhau khong dang ké (2,1 %). Vi véy ethanol 70 % duoc
lya chon vi it doc tinh hon dé tiép tuc khao sat ky thuat
chiét siéu 4m va chiét hdi luu. Tir séc ky do (Hinh 2) cho
thay, ham luong tenuifolin khi chiét hoi luu giam di 40 %
so voi chiét siéu &m va xuét hién thém nhiéu tap chét ria
giai sau tenuifolin lam cho quy trinh phan 1ap s€ kho hon
va hiéu sut phan 1ap tenuifolin s& giam di. Vi vay, chiét
siéu &m duoc lua chon dé tiép tuc nghién ctru.

Tiép tuc khao sat diéu kién thiy phan bang NaOH 5
%, NaOH 10 % va NaOH 15 %, ham lugng tenuifolin khi
thuy phan bang NaOH 10 % chiém khoang 160 % so véi
thuy phan bang NaOH 5 % va khong c6 su khac biét so
v6i khi thiy phan bang NaOH 15 %. Vi vay, lwa chon thiy
phén bang NaOH 10 %, sau d6 acid hoa bang HC1 dén pH
4-5 va chiét xuat bang dung méi chiét chon loc saponin
14 n-butanol bdo hoa nude, thu dich chiét n-butanol va cd
quay chan khong thu duoc 32 g cao Vién chi.

Cao Vién chi duoc tién hanh phan lap tho bang
phuong phép sic ky cot pha thuan nhdi silica gel 60, dé
lya chon dung moi pha dong, tién hanh khao sat trén ban
mong voi pha dong CH,Cl, — MeOH — H,0 (40:10:1)
(H¢ 1) (Hinh 3a) Va‘lr CHZC‘l2 - MeQH - H,0 (20:10:1)
(H¢ 2) (Hinh 3b). Sac ky d6 cho thay vét tenuifolin tach
dugc kha nhidu tap chat va Rf cua tenuifolin khi chay
bang pha dong Hé 2 cao hon so v6i Hé 1. Vi vdy, quy
trinh phan lap budc dau sir dung Cot 1 (NP1) nhdi silica
gel 60 kich c¢& hat 16n (63-200 mm) va ria giai bang
Hé 2 dé loai tho cac tap chat va chit mang mau. Sau
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do tiép tuc dua 1én ¢t 2 (NP2) nhdi silica gel 60 c& hat
nho hon (40 - 63 mm) va rira giai bang Hé 1 dé rura giai
cac cht cham hon gitp loai tap duogc tdt hon va thu
duoc cac phan doan chita tenuifolin sach hon. Cac phan
doan chira tenuifolin dugc chim ddi chiéu véi dung dich
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chuén tenuifolin ndng d6 0,1 mg/ml trong methanol trén
sdc ky 16p mong voi hé dung moi pha dong 1a CHCI, -
MeOH - H,0 (7:3:1) c6 quay chén khong, dugc 3 g can
B (Ham lu’ong tenuifolin khoang 60,3 %, Hinh 4a) nén
can tiép tuc phén 1ap trén ¢t pha déo.
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Hinh 2. Séic ky do6 khao sdt anh hwéng ciia ky thugt chiét (A — Chiét siéu am; B — Chiét hoi heu)

Hinh 3: TLC khdo st ty Ié dung méi trién khai cét pha
thudn tach tenuifolin khéi tap chdt trong mau cao chiét
n-butanol

Lay 3 g can B tiép tyc tién hanh phan 1ap tinh bang
phuong phap séc ky cot pha déo v6i nhdi silica gel pha
ddo RP-18 (150 mm) (Cot 3 — RP1), rira giai bang hé
dung moi 1a ethanol — nude (50:50). GOp cac phan doan
chira tenuifolin thu duge 1,6 g cin C (Hinh 4b-do tinh
khiét tenuifolin khoang 87 %). Cin C duoc két tinh
trong hé dung maéi ethanol — nudc thu duge 1,3 g cin
D vo6i ham luong tenuifolin khoang 92 % theo nguyén
trang. Ham luong tenuifolin trong cac mau duogc xac

dinh bang HPLC/DAD theo chuong trinh sic ky cua
muc 2 (Hinh 4c¢).

Tir két qua thuc nghiém, quy trinh chiét xuét, phan
lap, tinh ché cao Vién chi duoc lwa chon nhu sau: Dugc
liéu duogc sz"iy nhe 660 °C trong 12 h, dé ngudi, xay thanh
bot tho, tron déu. Lay 500 g dugc lidu tién hanh siéu 4m
2 1an, mdi lan 2 lit ethanol 70 % trong 1 h, dé ngudi, loc
qua gidy loc. Gop cac dich loc dem c6 quay chan khong
& 60 °C dén dang cao ddc. Thém 500 ml dung dich natri
hydroxyd 10 %, dun hoi Iuu 4 gio, dé ngudi, diéu chinh
dén pH 4-5 bang acid hydrocloric (TT). Lic dung dich
trén v6i n-butanol bao hoa 2 1an, mdi 1an 500 ml bang
may khudy co Heidolph véi toc do 900 vong/phut trong
60 phut. Gop céc dich chiét n-butanol va cd quay chan
khong 60 °C duoc cao Vién chi.Cao dugc phan lap trén
2 ¢t silica gel pha thuan lan luot qua cdt 1 c6 cd hat
63 — 230 um v6i h¢ dung moi CH,Cl, — MeOH — H,0
(20:10:1) va cot 2 c6 cd hat 40 — 63 v6i hé dung moi
CH,Cl, — MeOH - H,0 (40:10:1). Gp cac phan doan
chira tenuifolin lai va c6 quay chan khong dé thu duoc
c¢én B. Can B tiép tuc dwoc phan lap tinh sic ky cot nhdi
silica gel pha ddo RP-18 (150 mm), rira giai bang hé
dung moi la ethanol — nude (50:50). Gop cac phan doan
chtra tenuifolin, ¢6 quay chan khong thu duoc cin C.
Cubi cung, két tinh trong hé dung méi ethanol-nudc thu
dugc nguyén liéu thiét 1ap chit chuén tenuifolin.
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Hinh 4. SKP xdc dinh ham hrong (%) tenuifolin trong cdc cdn sau timg giai dogn phdn lgp

3.2. thmg dinh cAu tric tenuifolin

Hop chét thu dugc dudi dang bdt mau tréng, dé tan
trong methanol, ethanol duoc tién hanh do phd hong
ngoai, kiém tra phd khdi, phé UV-VIS va phdé NMR so
sanh véi chét chuan dé khang dinh ciu tric.

Pho hdng ngoai ctia hop chat sau tinh ché twong tng
v6i phd hong ngoai ctia chat chuan fenuifolin (hé sb
tuong dong 94,65 %) va co cac dinh dic trung tai 1043;
1074; 1712; 2949; 3413 + 2 cm’!. Trong phfin dinh
lwong nguyén liéu tenuifolin sau tinh ché, sic ky dd cua
mau thir cho pic chinh ¢6 thoi gian luu va phd UV twong
{rmg v6i thoi gian luu va phd UV ctia pic chinh trén sic
ky d6 mau chuan véi t, = 8,29 phiit va hé sb tuong dong
pho 1a 0,9998.

Trén phd khéi luong MS cia nguyén liéu sau tinh
ché xudt hién pic ion phan tir gia [M-H]" tai m/z = 679,4.
Két qua nay phu hop véi s6 khdi cta ion C, H.0,,, qua
d6 cho phép xac dinh cong thirc phan tr cua chat tinh
ché 1a C,H,,0,,, trong Gng voi khéi luong phan tir cuia
tenuifolin (M = 680,4 g/mol).

Ngoai ra, két qua so sanh phd 'H-NMR va 3C-NMR
cling cho thy su twong déng vé ciu trac giita mau sau
tinh ché va miu tenuifolin chuan. Ph6 cta hai mau
chuan va thtr trung khit nhau va ¢ cac thong sd dic
trung sau: 'H-NMR (DMSO-d6, 8y ppm): 4,12 (br s,
H-2), 3,93 (d, J 3,5 Hz, H-3), 5,38 (br s, H-12), 1,24 (s,
3H-24), 1,15 (s, 3H-25), 0,63 (s, 3H-26), 0,84 (s, 3H-
29), 0,87 (s, 3H-30), 4,19 (d, J 7,5 Hz, H-1"). 3C-NMR
(DMSO-d6, 8 ppm): 13,2 (C-24), 16,5 (C-25), 18,1
(C-26), 20,1 (C-6), 22,0 (C-15), 22,9 (C-11), 23,4 (C-
16), 23,6 (C-30), 30,5 (C-20), 32,3 (C-22), 32,7 (C-7),

33,0 (C-29), 33,5 (C-21), 36,1 (C-10), 40,0 (C-8), 40,8
(C-18), 43,5 (C-1), 44,9 (C-19), 45,4 (C-17), 46,8 (C-
14), 48,0 (C-9), 51,2 (C-5), 51,3 (C-4), 61,0 (C-6"), 63,7
(C-27), 68,9 (C-2), 70,0 (C-4"), 73,7 (C-2"), 76,7 (C-
37, 76,8 (C-5), 83,0 (C-3), 102,8 (C-1"), 125,5 (C-12),
139,4 (C-13), 178,9 (C-28), 179,0 (C-23).

Tt ca cac két qua phén tich trén déu gitp chi ra su
trong dong gitra chat nghién ctru va tenuifolin chudn.
Nhu vay c6 thé khang dinh ring hop chit sau tinh ché
chinh la fenuifolin nhu muc ti€u cia nghién ciru nay.

3.3. Xac dinh ham lwgng tenuifolin trong nguyén
liéu thiét 1ap chit chuin

Tién hanh x4c dinh ham luong chat tinh ché bang
phuong phap HPLC nhu mo ta trong Muc 2.2.2.3, ghi
sic ky d0, thoi gian luu va dién tich pic tenuifolin trén
sic ky d6 dung dich chuan va dung dich thu. Can cir
vao ndng do dung dich chuan, tinh két qua ham lwong
tenuifolin trong mau thir. Két qua thu dwoc chét tinh ché
c6 ham lugng tenuifolin 1a 92,5 %, tinh theo nguyén
trang (Hinh 4c¢). Hi¢u sut cua quy trinh phan lap va
tinh ché 1a 12,1 %.
4. KET LUAN

T 500 g duge liéu Vién chi da phan lap va tinh
ché duoc 1,3 g tenuifolin 1am nguyén liéu thiét 1ap chat
chuan. Nguyén liéu thiét 1ap chét chuan tenuifolin da
duoc khéng dinh cAu trac gém: bo dit liéu phé NMR,
HR-MS, IR, UV-VIS va xac dinh ham luong nguyén
trang cua nguyén liéu thiét 1ap chat chuan tenuifolin 1a
khoang 92,5 % bang cach so sanh véi chat chuin goc
tenuifolin.
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SUMMARY
In China and Vietnam, Radix polygalae has been widely used as a traditional herbal. With reference to the quality of Radix
polygalae, its content of tenuifolin quantified by HPLC/DAD is specified to be not less than 2.0 %. For the quality control of
Radix polygalae, the establishment of tenuifolin as an affordable-price reference standard is prerequisite in Vietnam. In this
study, 1.3 g of tenuifolin was isolated and purified from 500 g of Radix polygalae. The structure of tenuifolin was confirmed by
1H, 13C-NMR, HR-MS, IR, UV-VIS..., as compared to the corresponding spectra of tenuifolin reference standard. The content
of tenuifolin in our purified samples was determined to be of 92.5 % by HPLC-DAD analysis.

(Ngay nhan bai: 08/4/2023; Ngay phan bién: 08/4/2023; Ngay duyét dang: 12/4/2023)

XAY DUNG PHUONG PHAP DINH LUQGNG DONG THOI 2 TAP CHAT DINH
DANH TRONG NGUYEN LIEU TAP CHAT B CUA TERAZOSIN DUNG THIET
LAP TAP CHUAN BANG SAC KY LONG HIEU NANG CAO

D6 Thi Thanh Thiy*<, Pham Vin Quang?

!Truong Pai hoc Dugc Ha Noi; *Vién Kiém nghiém thuéce Trung wong.

Twr khoa: Tap chat B, tap dinh danh, terazosin, dinh luong tap

1. PAT VAN PE

Tap chuan duoc st dung dé kiém tra chi tiéu tap chit
lién quan trong cac nguyén liéu hod dugc va cac thanh
pham thudc, tuy nhién sé luong tap chuan duoc thiét
lap tai Viét Nam van con rat han ché gay kho khan cho
cong tac kiém nghiém. Tap chét B cua terazosin (IBT)
1a6,7-dimethoxy-2-(piperazin-1-yl)  quinazolin-4-amin
dihydroclorid (Hinh 1a) da dugc nhom nghién ciru tong
hop thanh cong tai Viét Nam dé lam nguén nguyén liéu
thiét 1ap tap chuén [1].

Dé tién t6i thiét 1ap tap chudn nay tir ngudn nguyén
liéu tong hop dugc phai danh gia chat lugng nguyén liéu
thiét 1ap chuan trong do chi tiéu do tinh khiét ciia nguyén
lidu thiét lap chudn 1a 1 tiéu chi quan trong can duoc

danh gia. Qua trinh tong hop nguyén liéu IBT c6 sir dung
nguyén liéu dau vao Ia terazosin ((RS)-6,7-dimethoxy-
2-[4-(tetrahydrofuran-2-ylcarbonyl) piperazin-1-yl]
quinazolin-4-amin hydroclorid dihydrat, Hinh 1b). Ngoai
ra, qua trinh nay ciing sinh ra san phdm tap chit A cia
terazosin 1a 6,7-dimethoxy-2-(piperazin-1-yl) quinazolin-
4-amin dihydroclorid (Hinh I¢) trong san pham téng hop.
Vi vdy nhom nghién ctu tién hanh xay dung phuong
phép dinh luong ddng thoi hai tap chit dinh danh c6 trong
nguyén liéu IBT gom tap chét A cia terazosin (IAT) va
chinh terazosin (TEZ) dé gop phan xay dung tiéu chuan
chat luong cho nguyén liéu IBT tong hop duoc trude khi
tién hanh thiét 1ap chuén ciing nhu dé danh gia d6 6n dinh
clia tap chuan IBT sau khi thiét 1ap.
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Hinh 1. Céng thitc cdu tao ciia IBT, TEZ va IAT
2. THU'C NGHIEM 2.4.2. Cic dung dich tiém sic ky

2.1. Thiét bi va dung cu

Céc thiét bi va s dung trong nghién ciru gom co
may sic ky 1ong higu ning cao SHIMADZU diode array
UV-VIS SPD- M20A (Nhét); can phan tich METTLER
TOLEDO XPE26 c¢6 d chinh xac 0,001 mg (Thuy Si)
va céc thiét bi phu tro nhu c6t sdc ky Supelco C8 (250 x
4,6 mm, 5 um), may do pH Metrohm 780 (Thuy Si), may
lic siéu 4am ELMASONIC S180 H (Pirc) va cac dung cu
thuly tinh can thiét.
2.2. Ho chét, chit chuin

2.2.1. Chit chuin

Céc chét chuan sir dung trong nghié ciru déu 1a cac
chat chuan cia Hgi dong dugc dién My gom co tap
chuan B (IBT USPRS): 16 FOC218, ham lugng nguyén
trang100,0 %; tap chuan A (IAT USPRS): 16 FOC245,
ham lugng nguyén trang 90,0 %; chit chuan terazosin
hydroclorid (TEZ USPRS): 16 GO0F290, ham luong
nguyén trang 91,9 %.
2.2.2. Héa chit, dung méi

Hoa chét, dung méi sir dung gdm acetonitril dung cho
HPLC; methanol, acid citric khan, natri citrat dihydrat,
triethylamin dat tiéu chuan tinh khiét phan tich.
2.3. Miu nghién ctru

Tap chit B clia terazosin (IBT) duoc tong hop tai
phong thi nghiém B§ mén Hoa Duoc, Khoa Cong nghé
Hoa dugc, Truong Pai hoc Dugc Ha Noi voi muc dich
lam nguyén li¢u thict 1ap tap chuan.
2.4. PHUONG PHAP NGHIEN CUU

2.4.1. Diéu kién sdic ky

Cot sic ky C8 (250 x 4,6 mm; 5um), dat 6: 30 °C. Pha
dong 1a hon hop ciia acetonitril va dung dich dém citrat pH
3,2 (16 : 84). Trong d6, dung dich dém citrat pH 3,2 dugc
chuan bi bang cach hoa tan 12,0 g natri citrat dihydrat va 28,5
g acid citric khan trong 1,95 lit nudc, didu chinh t6i pH 3,2
+ 0,1 bang natri citrat hodc acid citric néu can. Pha loang voi
nude thanh 2,0 lit va loc qua mang loc 0,45 um. Toc do dong
1,0 ml/pht. Detector UV 254 nm. Thé tich tiém mau: 20 pl.
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- Dung dich tht: Hoa tan nguyén liéu IBT trong pha
dong dé thu dugc dung dich ¢6 ndng do 500 pg/ml.

- Dung dich chuan: Hoa tan cac chat chuén, tap chuan
IBT, IAT va TEZ trong pha dong dé tao ra dung dich
chuén hén hop ¢6 ndng d6 mdi chat chuan, tap chuan nay
1a 2,5 pg/ml.

- Tinh két qua % tap IAT va TEZ trong mau thir IBT
dwa trén cac thong s6 cia dung dich chuin twong tmg.
2.4.3. Yéu cdu ciia hé thong sic ky

Yéu cau vé tinh thich hop cua hé théng séc ky duogc
nhom nghlen ctru dua ra dé danh gia hé thong sac ky trudc
mdi 1an phan tich dua trén két qua thuc té cia phuong
phép xay dung dugc gom cac diéu kién sau: Gia tri RSD
cta thoi gian luu va dién tich céc pic IAT, IBT va TEZ khi
tiém 13p lai dung dich chuin khéng 16n hon 2%; hé sé ddi
ximg céc pic IAT, IBT va TEZ khong 16n hon 2; s6 dia ly
thuyét cua pic IBT khong nho hon 5000 va sic ky d6 dung
dich chuén phai cho hé sb phén giai giita pic IAT va TEZ
khong nho hon 10, hé sb phan giai giira pic TEZ va IBT
khong nho hon 5.

3. KET QUA VA BAN LUAN
3.1. Xay dung phuong phap

Céc tap chat nay déu c6 nhan thom va hé ndi doi lién
hop nén s& hap thy birc xa & ving tir ngoai, kha kién. Do
d6, detector duoc lua chon la dé phan tich la detector
DAD véi budc song phan tich cai dat 6 254 nm cho tat ca
céc tap chat qua tham khao BP [3] va USP [4]. D4y ciing
13 bude song ma ca 2 duoc dién nay déu st dung dé phan
tich cac tap chat lién quan ciia terazosin bang sic ky 1ong
hiéu nang cao.

Pé tach dugc cac tap chit nghién ctru, hai pha dong
duoc Iwa chon khao sat gém hdn hop dung dich dém citrat
pH 3.2 va acetonitril ty 1¢ 84: 16 (pha dong 1, tuong tu
ty 1¢ trong USP [4]); hdn hop gém dém citrat pH 3,2 -
acetonitril - triethylamin ty 1¢ 1650: 350: 2 (pha dong 2)
[3]. Két qua cho thdy khi phén tich nguyén liéu IBT trén
ca 2 hé pha dong nay déu cho két qua twong dwong (ca 3
pic IAT, IBT va ICT déu tich khoi nhau hoan toan), vi vy
lwa chon pha dong 1 12 hdn hop gom dung dich dém citrat
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pH 3,2 ty 1€ 84: 16 vi cach pha don gian hon va khong
can sir dung triethylamin 14 thanh phan c6 mui khé chiu
khi pha ché lai rat d& bay hoi néu thoi gian phan tich va
khao sat kéo dai.

Dé hoa tan cac miu phéan tich cho qua trinh sic ky,
methanol va pha dong dugc lya chon dé khao sat vi day
13 2 loai dung méi c6 kha ning hoa tan t6t ca nguyén liéu
IBT va 2 tap chat IAT, TEZ. Néu ding methanol thi ngoai
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2.a). Pha mau bang methanol

kha nang hoa tan mau tot con 1a dung mdi hoa tan chi co
1 thanh phﬁn s& rat thuan tién cho viéc chuan bi mau. Tuy
nhién, két qua khao sat cho thiy khi hoa tan miu bang
methanol thi pic IAT bi trung véi pic dung moi con pic
IBT bi dinh vao 1 pic tap khac (Hinh 2.a). Trong khi hoa
tan mau bang dung moi pha dong thi cac pic tach khoi
nhau hoan toan (Hinh 2.b). Do vay lua chon pha dong lam
dung méi pha mau.
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2.b). Pha mau bang pha dong

Hinh 2. Két qua khdo sdt dung méi pha mau

Dua trén kha nang hoa tan cua nguyén liu IBT trong
dung moéi pha dong, nong do IBT trong dung dich thir
duoc khao sat ¢ cac muc sau: 2,5 pg/ml (theo USP); 50
pg/ml va 500 pg/ml. Két qua cho thiy & ndng d6 2,5 pg/
ml chiéu cao pic IBT qua thap chi khoang 9 mAU nén
khong phtt hop dé phén tich tap chat (Hinh 3.a); & nong do
50 pg/ml chiéu cao pic IBT khoang 280 mAU va khong
xuét hién pic tap nao (Hinh 3.b); ¢ néng do 500 pg/ml
chiéu cao pic IBT khoang 2000 mAU va xuat hiéc pic tap

IAT ¢ 3,716 phit va pic tap TEZ ¢ 13,200 phut (Hinh 3.c).
Vi vy lua chon ndng d6 mau thir IBT la 500 pg/ml dé
phén tich tap IAT va TEZ trong nguyén li¢u IBT.

Thoi gian chay sic ky voi mau thir dugc khao sat & 3
khoang thoi gian khac nhau 1a 15 phut, 30 phut va 60 phut.
Lura chon thoi gian chay sic ky véi mau thir 13 60 phat dé
dam bao cac pic tap c6 trong nguyén liu IBT s€ dugc ria
giai ra hét.
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Hinh 3. Két qua khdo sdt nong dg IBT trong mau thir phan tich tap cht

3.2. Thim dinh phwong phap

Tién hanh thdm dinh phuong phap dinh luong cac tap
TEZ va IAT trong nguyén li¢u IBT véi céc tiéu chi: tinh
thich hop ctia hé thong sac ki, d dic hidu, giéi han phat
hién, gidi han dinh luong, do tuyén tinh, d§ dung, do 1ap
lai va do chinh xéc trung gian.

3.2.1. Tinh thich hop ciia hé thong sic ky

Tién hanh tiém sic ki lap lai 6 1an dung dich chudn. Két
qua cho thiy RSD cua thoi gian luu cta cac pic déu nho
hon 1,0 %; cua dién tich céc pic cua cac chét déu nho hon
2,0 %; hé s6 dbi xtmg cac pic déu nho hon 2 (dao dong tir
1,3 dén 1,4;); sb dia Iy thuyét cua pic IBT 16n hon 5000; d6
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phan giai cia IAT va TEZ 16n hon 10; d6 phan gidi cia IBT va TEZ 16n hon 5 (Bang 1). Nhu vay phuong phép dat yéu

cau vé tinh thich hop ctia hé thong sac ky

Bing 1. Két qua khdo sat dg thich hop ciia hé thong sdc ky khi dinh lwong tap chdt trong nguyén liéu IBT

g Thoi gian lvu Dién tich pic A ake A
T | Ten et [ e bink (phiit) | RSD (%) | Trung binh (mAU.s) | RSD (%) | ¢ s0doixung | Do phan giai
IAT 3,697 0,08 310599 0,11 1,326 :
TEZ 12,714 0,07 369170 0,07 1,499 23,620
3| BT 16,052 0,03 249987 0,40 1,434 6,481

3.2.2. D¢ dic hiéu
Tiém cac dung dich sau vao hé thong sic ky: Mau
tring (pha dong), dung dich chuin IBT USPRS 2,560
png/ml, dung dich chuan IAT USPRS 2,436 ug/ml, dung
dich chuan TEZ USPRS 2,711 pg/ml, dung dich chuén
hén hop gdm IAT, IBT va TEZ c6 ndng do lan luot 1a
2 436ug/m1 2,560 ug/ml va 2,711 pg/ml. Sic ki d6 coa
mau tring khong xuat hién pic trong khoang thoi glan luu
twong tmg voi thoi gian luu cia pic chinh. Sic ki d6 cua
dung dich chuén hdn hop cho cac pic IAT, TEZ va IBT
tach khoi nhau hoan toan voi d§ phan giai ciia IAT va TEZ
1a 23,620; d0 phan giai cia TEZ vaIBT 1a 6,418 (Bang 1).
Tiém dung dich thir IBT ndng d6 496,100 pg/ml va
cac dung dich thir IBT duoc phan hay bang céc tic nhan
héa ly khac nhau nhu: NaOH 0,5 N trong 4 gio, HC1 0,5 N
trong 4 gio, H,0, 3 % trong 5 gio, UV trong 24 gio, nhi¢t
d6 60 °C trong 4 gid. Két qua cho thy trén sic ki db dung
dich thir xuét hién 5 pic tap, trong d6 tap IAT c6 thoi gian
luu 3,716 phat, tap TEZ c6 thoi gian [uu 13,200 phut. Trén
sic ky d6 cua cac dung dich thir phan hily boi cac tac nhan
1y héa ngoai 5 pic tap twong tyr nhu dung dich thir con xut
hién thém cac pic tap khac. Dung dich thir phan hay bang
NaOH va HCI déu xudt hién thém 1 pic tap. Dung dich
phan huy bang H,0, xuat hién thém 4 pic tap. Dung dich
phan huy bang UV xuat hi¢nthém 3 pic tap. Dung dich
phéan hity bai nhiét do xuét hién thém 5 pic tap. Tét ca cac
pic tap trong timg sic ky do déu tach khoi cac pic IBT, pic
dung méi va tach khoi nhau véi hé sb phan giai cua 2 pic
lién ké déu 16n hon 1,5. Nhu véy, phuong phéap phan tich
dat yéu cau vé do dic hiéu.

3.2.3. Gidi han phdt hi¢n (LOD), gidi han dinh luong
(LOY)

Tiém cac dung dich IAT, TEZ dugc pha lodng dan,
nong do thip nhit ma con xut hién pic sic ky chinh 1a
LOD (twong tmg véi ty sb S/N = 3). Tir gia tri LOD tinh
ra cac gia tri LOQ tuong Gng. Két qua LOD cuia tap IAT
14 0,079 pg/ml (ty sb S/N 1a 3,83); LOQ cua tap IAT la
0,237 pg/ml; LOD cua tap TEZ 14 0,042 pg/ml (ty s6 S/N
1a 3,7); LOQ cua tap TEZ 1a 0,126 pg/ml.

3.2.4. D¢ lap lai va dp chinh xdc trung gian ciia ham
lwong tap IAT va TEZ trong IBT

Do lap lai dugc xac dinh béng cach xac dinh ham
luong % tap IAT va TEZ trong nguyén lidu IBT, tién hanh
trén mau thir nhung cin 6 1an cén riéng biét dem phan
tich. P9 chinh x4c trung gian duoc tién hanh gidng “Po
lap lai” nhung khéc ngay va khac nguoi phan tich. Két
qua xac dinh do 1ap lai va do chinh xac trung gian cua tap
IAT trong nguyén liéu IBT cho thiy ham lugng tap IAT
trung binh (n=6) & 2 ngay khac nhau lan luot 1a 0,231 %
va 0,224 %, ham lugng tap IAT trung binh ca 2 ngay (n
=12)1a 0,227 %; cac gia tri RSD cua ham lugng tap chét
IAT cuia timg kiém nghiém vién (n = 6) lan luot 12 0,97 %
va 1,71% va cua 2 kiém nghiém vién (n = 12) 1a 2,22 %
déu nho hon 5,0%.

Két qua xac dinh do lap lai va do chinh xac trung gian
cta tap TEZ trong nguyén li¢u IBT cho thay ham lugng
tap TEZ trung binh (n=6) & 2 ngay khac nhau lan luot 1a
0,029 % va 0,028 %, ham lugng tap TEZ trung binh ca 2
ngay (n = 12) 1a 0,029 %; cac gia tri RSD cta ham luong
tap chat TEZ cua timg kiém nghiém vién (n = 6) lan luot
13 4,83 % va 2,58 % va cua 2 kiém nghiém vién (n = 12)
144,29 % déu nho hon 5,0 %.

Vay phuong phép da xay dung 1a dap tmg yéu cau vé
dd chinh xac.

3.2.5. D tuyén tinh

Tién hanh sic ky voi diy dung dich chuan IAT va day
dung dich chuén TEZ c6 ndng d9 bién thién trong khoang
tir LOQ dén 200 % ndng do dinh luong céc tap nay trong
nguyén liéu IBT. Két qua cho thay trong khoang nong do
khao sat ctia IAT gdm cac mirc ndng d6 0,234 ug/ml; 1,218
pg/ml; 1,949 pug/ml; 2,437 pg/ml; 2,924 pg/ml; 3,655 pg/
ml va 4,874 pg/ml ciing nhu trong khoang nong do khao
sat cua TEZ gom cac muc nong d6 0,127 pg/ml; 1,355
pg/ml; 2,168 ug/ml; 2,711 pg/ml; 3,253 pg/ml; 4,066 pg/
ml va 5,421 pg/ml déu c6 mdi twong quan tuyén tinh chit
che gitra nong do va dién tich pic voi phuong trinh hoi
quy lan luot 1a Y = 129502,2732 x — 54642580 va Y =
137627,4901 x + 2035,6697; hé s6 twong quan R lan lugt
140,9998 va 0,9999; % h¢ s6 chén lan luot 1a 1,76 % va
0,55 % déu <2 %.
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3.2.6. D¢ duing va khodng lam viéc

Xéc dinh d6 ding ctia phuong phéap bang cach thém
chinh xac mot lugng chét chuén IAT va chit chuin TEZ
vao cac mau thir tuong tng v6i 5 mirc néng d6 LOQ,
50 %, 80 %, 100 % va 120 % so v&i giéi han phan trim
tap chit, mdi mirc nong do tién hanh 3 lan. Phan tich
mAu theo qui trinh phan tich, tinh ty 1& % chat chuan thu
hoi. Két qua % tim lai IAT tir 95,91 % dén 103,39 %;
% tim lai TEZ tir 95,98 % dén 104,40 % déu ndm trong
khoang tir 95 % dén 105 %. Vay phuong phap dép tmg
yéu cau vé do dung trong khoang khao st.

Tir két qua danh gia do tuyén tinh, d6 ding va do chinh
xac cua phuong phap, suy ra khoang lam viéc cuia phuong
phap dbi voi IAT va TEZ lan luot 1a 0,2437 ug/ml dén
2,9241 pg/ml va 0,1355 pg/ml dén 3,2527 pg/ml.

3.3. Ung dung phwong phap da xay dung trong viéc
dinh lrong nguyén liéu IBT ding dé thiét 1ap chuin

Phuong phap dinh lugng dong thoi 2 tap chat IBT va
TEZ trong nguyén li¢u IBT da dugc ung dung dé dinh
luong 2 tap chét nay khi kiém tra chét luong nguyén liéu
thiét 1ap chuan IBT. Két qua thé hién ¢ Bang 3.

Bing 3. Két qua dinh lwong tap IAT va TEZ trong nguyén liéu thiét lgp chuan IBT

TT | m, (mg) Tap IAT Tap TEZ
thr t, (phut) S‘m.r (mAu.s) % tap (kl/kl) t, (phut) Sm.,, (mAu.s) % tap (kl/kl)
1 5,068 3,736 139657 0,21 13,277 19405 0,03
5,093 3,749 151534 0,23 13,317 20597 0,03
3 5,062 3,733 144456 0,22 13,247 19717 0,03
Trung binh 0,22 Trung binh 0,03

Két qua cho thay ham luong tap IAT trong nguyén liéu
IBT 13 0,22 %; ham lugng tap TEZ 14 0,03 % déu nho hon
0,5 %. Nhu vy nguyén liéu dung thiét 1ap IBT dat yéu cau
quy dinh vé 2 tap chat nay trong Thudng quy k¥ thuat thiét
lap tap chuan IBT.

ddng thoi tap chat IAT va TEZ trong nguyén liéu IBT ¢
kha niang ung dung & hau hét cac phong thi nghiém co
do dac hiéu cao, do 1ap lai, do dung tdt va co su tuong
quan tuyén tinh chit ché giita ndng do va dién tich pic
trong khoang ndng d6 khao sat; LOQ thap (LOQ cua tap

IAT 1a 0,237 pg/ml; LOQ cua tap TEZ 1a 0,126 pg/ml).
Phuong phap nay gop phan xay dung chi tiéu chat lugng
cho nguyén li¢u IBT tong hop duogc.

4. KET LUAN
Phuong phap HPLC dugc xay dyng dé dinh luong
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SUMMARY

A high-performance liquid chromatography (HPLC) method was developed to assay 2 related substances in impurity B of
terazosin (IBT) including terazosin (TEZ) and impurity A of terazosin (IAT). The chromatographic analysis was developed on a
column (250 x 4.6 mm, 5.0 um) packed with octylsilyl silica gel for chromatography used as a stationary phase with the column
temperature at about 30 °C. A mixture of 16 volumes of acetonitrile and 84 volumes of citrate buffer solution pH 3.2 was used as
the mobile phase with a flow rate of 1.0 ml per minute and a detection wavelength of 254 nm. The HPLC method was validated
in terms of specificity, linearity, accuracy, precision, limit of detection and limit of quantification. The assay ranges are from
about LOQ value to 120 percent of the limit of related substances in IBT material (0.2437 ug/ml to 2.9241 ug/ml with IAT and
0.1355 ug/ml to 3.2527 ug/ml with TEZ). All results proved the method suitable for the intended application.

(Ngay nhan bai:27/4/2023; Ngay phan bién:01/6/2023; Ngay duyét dang:05/06/2023 )
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XAY DUNG PHUGNG PHAP DINHTINH VA DINH LUONG
3,5-DIMETHOXY-4-HYDROXY-1-B-GLUCOPYRANOSID TRONG PHAN GO
CAY BAN TAY MA DO (HELICIOPSIS LOBATA) BANG PHUONG PHAP
SAC KY LONG HIEU NANG CAO

Biii Vian Trung”?, Ha Thi Thu Thiiy', Dwong Hong Anh’, Pham Hiing Viéth™
1Vign Kiém nghém thuoc Trung wong; *Hoc Vién Khoa hoc va Cong nghé - VAST:

3Truong dai hoc Khoa hoc tu nhién — PHQGHN.

Tir khoa: Ban tay ma do, Heliciopsis lobata, 3,5-dimethoxy-4-hydroxy-1-f-D-glucopyranoside

1. PAT VAN PE

Cay Ban tay ma doé (Heliciopsis lobata (Merr.)
Sleumer), con dugc goi la cay Diing, cay Dia chun...,
duogc ngudi dan mot sd tinh mién nui phia Bic sir dung dé
diéu tri cac bénh thdp khop, phuc hdi stc khoe cho phu
nit sau sinh va chita mot s6 bénh vé gan [1, 2]. Gan day,
phan gd cua cay Ban tay ma d6 duoc chimg minh 13 ¢6
tac dung bao vé gan in vivo trén mo hinh chudt nhit tring
ching Swiss albino [3]. Pong thoi trong cac thanh phan
duoc phan lap tir phan gd cua duoc lidu nay, hop chat
3,5-dimethoxy-4-hydroxy-1-4-D-glucopyranosid c6 ty 1¢
ham luong twong dbi luong twong ddi cao, ¢b tic dung
bao vé té bao gan va chéng oxy hoa [4]. Do vy, hop chat
nay rat tiém ning co thé sir dung lam chit danh dau dinh
hudng tac dung bao vé gan cho dugc liéu Ban tay ma do.
Nghién ctru nay trinh bay viéc xay dung quy trinh dinh
tinh va dinh luong hop chit 3,5-dimethoxy-4-hydroxy-1-
S-D-glucopyranosid phuc vu cho cong tac tiéu chuén hoa
va danh gia chit luong dugc liéu Ban tay ma do.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chit chuin

Thiét bi sac ky long hidu ning cao Shimadzu LC20A
(Nhat Ban), can phan tich Mettler Toledo MS105 (Thuy
S§) chinh xac téi 0,01 mg; may lic siéu am; cac binh
dinh mire, cdc c6 mo, pipet va cac dung cu thuy tinh c6
dd chinh xéac phu hop.

Chéat chuin phong thi nghiém dugc thiét lap boi
Khoa Vat Iy — Po luong, Vién Kiém nghiém thudc
Trung uong, bao gdm: 3,5-dimethoxy-4-hydroxy-1-4-D-
glucopyranosid, isotachiosid va tachiosid v&i ham luong
1an luot 13 96,4 %, 93,5 % va 94,1 % tinh theo ché pham
nguyén trang.

Céc dung mdi methanol, ethanol, acetonitril (loai tinh
khiét ding cho sic ky), acid phosphoric (loai tinh khiét
phén tich), va nude deion RO.

2.2. Poi twong va phwong phap nghién ctru
2.2.1. Péi twgng nghién ciru

Phan gd (than va canh) dugc liéu Ban tay ma do
(Heliciopsis lobata) dugc thu hai thang 12/2021 va giam
dinh thyc vat béi ThS. Nghiém Dtc Trong, Truong DH
Duoc Ha No6i. Dugc li¢u sau thu hai dugc cat mong, phoi
kho, nghién thanh bot (ham am 8,4 %).
2.2.2. Phwong phap nghién ciru

Quy trinh dinh tinh, dinh lugng dugc xay dung béng
phuong phap sac ky long hi¢u nang cao pha dao (RP-
HPLC); mau phén tich dugc chuan bi bang cac phuong
phap chiét loai tap va lam giau chat phan tich. Phuong
phap duoc tham dinh theo cac huéng dan cua ICH va
AOAC international [5, 6].

3. KET QUA VA BAN LUAN

3.1. Xy dung quy trinh dinh tinh va dinh lugng
3,5-dimethoxy-4-hydroxy-1-#-D-glucopyranosid

Quad trinh xdy dung phuong phép dinh tinh va dinh
luong chat nghién ctru dugc thuc hién qua cac bude: i)
Xac dinh dung méi hoa tan chat nghién ctru va chiét chat
nghién curu tor dugce lidu; i) Khao sat xac dinh diéu kién
sic ky t6i wru dé phan tich cac chat nghién ciu; iii) Khao
sat didu kién chudn bi mau duoc liéu cho quy trinh phan
tich. Sau déy 1a cac két qua khao sat dé xay dung phuong
phép dinh tinh va dinh lugng 3,5-dimethoxy-4-hydroxy-
1--D-glucopyranosid (viét tat 1a HL11) trong duoc lidu
Ban tay ma do:

3.1.1. Khdo sdt diéu kién hoa tan ctia 3,5-dimethoxy-
4-hydroxy-1-f-D-glucopyranosid

Lay khoang 5 mg hop chit HL11 (da sdy chan khong
24 gid) cho vao cac éng nghiém riéng biét, thém 1,0 ml
dung mdi nghién curu (nudce, acetonitril, methanol, ethanol,
ethanol 50 %, methanol 50 %, acetonitril 50 %), siéu am 30
phut. Sau 30 phat siéu 4m, ng nao HL11 chua tan lai tiép
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tuc bo sung dung méi dé duoc cac thé tich sau khi thém lan
Iwot 1a 2 ml, 5 ml, 10 ml, 20 ml, 50 ml, 100 ml va 200 ml.
Sau mbi lan thém dung méi, tién hanh siéu 4m tiép 30 phut,
va kiém tra sy hoa tan cta hop chat HL11 trong cac éng

nghiém sau khi siéu &m. Nhiét d6 cua trong qua trinh siéu
am luén duogc duy tri 625 + 5 °C. V6i mdi 6ng nghiém, qua
trinh siéu 4m duoc dimg lai khi hop chat HL11 trong 6ng
nghém d6 dugc hoa tan toan toan.

Bing 1. Két qua thir d6 tan ciia hop chat, 5-dimethoxy-4-hydroxy-1-f-D glucopyranosid trong mét s6 dung moi

Thé tich (ml) 2,0 5,0 10 20 50 100 200
Nudc - - - - - - -
Acetonitril - - - - +
Methanol - - - +
Ethanol - - - - - - -
Ethanol 50 % +
Methanol 50 % - - - +
Acetonitril 50 % - - +
Trong do: +) tan hoan toan -) chua tan
Két qua trong bang 1 cho thdy, so v6i cac dung moi e
thong dung da thir, hon hop ethanol — nude véi ty 18 50 — . on
50 c6 kha ning hoa tan chat nghién ctru tot nhat. Hon hop '
dung moéi nay s€ dugc lua chon lam dung moi chiét hop

chat HL11 tr mau dugc lidu nghién ctu, cling nhu lam
dung méi pha mau trong qua trinh dinh luong.
3.1.2. Khdo sdt diéu ki¢n sac ky

Hop chat HL11 thu dugc tir pha nudce cta dich chiét
duoc liéu Ban tay ma d6 1 hop chét kha phan cuc, nghién
ctru ndy lya chon hé sic ky pha dao dé xay dung phuong
phép dinh luong cho hop chat HL11 trong dugc liéu Ban
tay ma do. Cot phan tich dugc lya chon dé khao sat ban
dau 1a cot C18 (250 x 4,6 mm; 5 um).

Trong nén mau duoc lidu c6 nhidu thanh phan c6 thé
gdy anh hudng cho chat nghién ctru trong qua trinh phan
tich dinh tinh va dinh lugng, vi vay dé dam bao hiéu qua
phan tich can phai dénh gia kha ning tich cac chat cua
phuong phap trén co s xac dinh do phan giai R gitra hgp
chat HL11 v6i cac hop chat c6 cau triic hda hoc tuong tu
¢6 trong thanh phan cua dich cao chiét dugc lidu. Trong
nghién ctru vé& phin gb cdy Ban tay ma do, ba hop chat
isotachiosid, tachioside va 3,5-dimethoxy-4-hydroxy-1-
S-D-glucopyranosid (duoc ky hiéu lan lwot 1a HL9, HL10
va HL11) dugc phan lap cé cAu triic héa hoc tuong tu
nhau (Hinh 1). Hai hop chat HL9 va HL10 vira tan tot
trong methanol, ethanol, ciing tan ot trong ethanol 50 %
va c6 kha ning sé rira giai hiu nhu dong thoi voi hop chat
HL11. Do d6, cac hop chat HL9 va HL10 dugc st dung
dé khao sat nham lya chon chat danh gia d6 phan giai cua
hé sic ky 1ong hiéu ning cao nham t&i wu didu kién phan
tich hop chat HL11.

HO

HL9: R, = OCH3, R, =H,R; = H
HO Ho HL10: R, = H, R, = OCH;, Ry = H
OH HLI11: R, = H, R, = OCHj, Ry = OCH,

Hinh 1. Céu triic héa hoc cdc chat HLY (4), HL10 (B)
va HL11 (C)

Ca 3 hop chat HL9, HL10 va HL11 déu c6 nhan thom
trong c4u trac nén c6 kha nang hap thy cac bic xa trong
ving 4nh sang tir ngoai va/hodc kha kién. Do do, nghién
ctru nay du kién s& st dung detector DAD dé phat hién
va phan tich cac hop chat trén. That vy, phd UV cia ca
3 hop chét trén do trong khoang budc song tir ngoai tir
190 — 350 nm. Phé UV ctia hop chat HL11 ¢6 2 cuc dai
tai 201 nm va tai 278 nm va & khoang 225 nm phd c6
dang dbc nhe. Néu phan tich chit tinh khiét c6 thé chon
phan tich 6 201 nm hodc 225 nm. Tuy nhién, ¢ cac bude
song ngin rat nhiéu tap chat trong nén mau duoc lidu co
thé hap thu va gy sai s khi phan tich. Bén canh do, khi
phén tich dong thoi cting hai hop chat HL9 va HL10, cac
hop chét nay ciing c6 cuc dai hap thu & 282 nm, gan voi
cuc dai hép thu 278 nm cia hop chat HL11. Do do, st
dung budc song 278 nm c6 thé phan tich duoc dong thoi
ca ba chit trén.

Pé giam kha ning tuong tic hut va diy giira cac
chét khi ton tai & dang ion trong hé sdc ky, co thé lam
anh huodng dén kha nang tach cac chét, pha dong duoc
sir dung 1 hén hop acid phosphoric 0,1 % vé6i dung méi
hiru co la acetonitril hoac methanol. Do d6 tan ciia HL11
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trong hdn hop acetonitril va nude tét hon 1a methanol va
nudc, nén h¢ pha dong uu tién lya chon la hon hop acid
phosphoric 0,1 % va acetonitril & ty 1& thich hop dé tranh
hién twong bdo hoa chit trong cot khi tién hanh sic ky khi
tang ndng do chat phan tich hodc thé tich tiém mau.

Nghién ctru nay ciing da tién hanh khao sat mot
s6 diéu kién pha dong ctia hdn hop acetonitril va acid
phosphoric 0,1 % dé tach hdn hop HL9, HL10 va HL11
véi cung néng do 0,5 mg/ml, tde do dong 1,0 ml/phut,
gdm cac didu kién pha dong nhu sau: Dang dong & ty 18
dung moi khac nhau (5 %, 7,5 % va 10 %) va gradient
dung méi & cac diéu kién khac nhau. Sau qua trinh khao
st da lya chon dugc chuong trinh pha dong cho két qua
tach t6t nhat ddi v6i 3 chat can quan tim (d6 phan giai
gitta HL9 va HL10 1a 2,85; d¢ phan giai gitra HL10 va
HL11 14 2,35) va thoi gian luu mau HL11 14 khoang 9,5
phit. Két hop véi qué trinh khao sat phan tich mau thir,
chuong trinh pha dong da duoc thiét ké thém dé ria giai
cac tap chét it phéan cyc hon ra khoi cdt sau khi phan tich,
két qua chi tiét dugc trinh bay & Muc 3.2.
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Hinh 2. Sic ky do méu hén hop HL9, HL10 va HL1I ¢
thé tich tiém 5 ul dwoce phan tich ¢ buéce séng 278 nm.

Két qua khao sat trén cling cho thiy thu ty rira gidi cua
cac hop chét trén 1an luot 1a HL9, HL10 va HL11 (Hinh
2). Pidu nay ciing hoan toan phu hop véi sy tuong tu vé
cdu triic ctia 3 hop chét dang phan tich. Cu thé 1a: Hop
chit HL10 o cing nhém thé (-OCH, va OH) véi hop
chat HL‘9, nhung vi tri nhém’thé (OCH,) gﬁa hop chat
HL10 gan véi vi tri nhom thé ctia hgp chat HL11 hon.
Do d6, mudn tach duge hop chat HL11 khoi hai hop chat
HL9 va HL10 & hé sic ky long pha dao chi can tach dwoc
hai hop chat HL11 va HL10 ra khoi nhau. Nhu vay, dé
dam bao hi¢u nang cia phuong phap dinh lugng HL11,
chit danh gia do phan giai chat phan giai duoc Iya chon
1a hop chat HL10, dong thoi do phan giai ctia cac pic hai
hop chat HL10 va HL11 t6i thiéu phai 14 1,5.

Thé tich tiém mau lya chon 14 thé tich thong dung,
dam bao do sai s6 cho phép va cho kha ning tach tot
nhit. Két qua danh gia do phan giai cua ba chit HL9,

HL10 va HL11 khi thay déi thé tich tiém tir 5 pl 1én 10
ul ciing cho thiy khi sir dung thé tich tiém 1a 5 pl, do
phan giai gitta HL9, HL10 va HL11 lan luot 14 2,85 va
2,35; khi sir dung thé tich tiém 10 pl, cac thong s6 nay
thay ddi twong Gmg 13 1,88 va 1,66. O ca hai truong hop
sir dung thé tich tiém 5 ul 1én 10 pl cac dap g pic du
16n. Theo d6, thé tich tiém mau duoc lya chon 1a 5 ul
dé phan tich.

3.1.3. Khdo sdt diéu ki¢n chudn bi méu

Can chinh x4c khoang 2,0 g mau bot duoc licu Ban
tay ma dd, cho vao 4 binh dinh mtic 20 ml khac nhau,
danh s6 tir 1 dén 4. Thém khoang 15 ml ethanol 50 %
vao mdi binh, tién hanh siéu 4m dong thoi cac binh véi
nhiét do siéu am dugc duy tri & 25 £ 5 °C. Sau 15 phit,
30 phut, 60 phit va 120 phut lan luot lay cac binh 6 1,
2, 3 va 4 ra khoi may siéu am. P& ngudi, bd sung ethanol
50 % dén vach, 1ic déu, cudi cung loc dung dich mau qua
mang 0,45 um.Tiép theo, tién hanh phén tich sic ky cac
mau trén theo cac diéu kién sic ky da tdi vu nhu & trén,
xac dinh gia tri ty 1€ dién tich pic HL11 trén khéi luong
mau thir (S/m).

Khi cac mau duoc pha lodng & cling thé tich, tinh trén
mdt don vi khéi lugng, gia tri dién tich pic chat phén tich
cang 16n thi lugng chit dugc chiét xuat vao dung moi
cang nhiéu. Trong trudng hop nady, gia tri S/m sé& ty 18
thuan véi luong chét duoc chiét xuét ra. Theo két qua
khao sat, sau thoi gian siéu am 30 phut, gia tri S/m hau
nhu khong thay dbi. Nhu vy, sau 30 phut, lugng hop chat
HL11 duoc giai phong ra da gan nhur hoan toan.

Dé loai bét sai sb do luong duge liéu chiém chd
trong qua trinh chuén bi mau, 10 g mau duoc liéu duoc
can vao binh non 200 ml, 1an luot chiét siéu am 3 lan
v6i 100 ml ethanol 50 %. Gop dich chiét 3 lan, c6 quay
chan khong dén khoang 10 ml. Chuyén dich sau c¢6 quay
vao binh chiét, trang 2 lan voi khoang 10 ml nude. Tiép
tuc chiét 3 1an v6i dong thé tich ethyl acetat dé loai bot
cac tap it phan cyc. Gop dich chiét ethyl acetat, c6 quay
chan khong loai dung méi dé thu dugc cén ethyl acetat.

Dich chiét nudc dugc chuyén vao binh ¢d quay, trang
rira bang ethanol 50 % dé thu dugc hét mau. Thyc hién
¢b quay chan khong nhim loai dung méi; sau d6 thém 5
ml ethanol 50 % va siéu &m 15 phut; chuyén dich sau siéu
am vao binh dinh muc 25 ml. Lap lai qua trinh trén thém
2 lan, g0p cac dich sau siéu am vao binh dinh muc trén.
Dich téng sau gop dugc siéu am thém 15 phat, dé ngudi,
thém ethanol 50 % vira du thé tich, lic déu, sau d6 loc qua
mang 0,45 pm dé thu dugc dung dich A.

Cin ethyl acetat dwoc tién hanh theo qui trinh tuong
tu nhu can nuée sau khi ¢o quay loai dung mdi, thu dugc
dung dich B.
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Mau dugc liéu khi chiét 3 1an bang 100 ml ethanol 50
% duoc tiép tuc chiét thém 3 1an nira véi cing quy trinh.
Gop dich chiét, tién hanh nhu véi dich chiét ¢ 3 1an dau
tién. Phan nudc sau khi chiét voi ethyl acetat ciing duoc
xir Iy nhu véi phan chiét 3 1an dau, thu dwoc dung dich C.
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Hinh 3. Sic ky do ciia cac dung dich A, B va C duoc
phan tich ¢ buedc song 278 nm

Tién hanh phan tich sic ky cac dung dich A, B va C
theo diéu kién sic ky da dwoc t6i uu. Két qua nhu sau
(Hinh 3): Sic ky d6 dung dich A cho pic ¢6 thoi gian luu
tuong ing vai thoi gian luu cua pic hop chit HL11; trong
khi d6 sic ky d6 dung dich B khong nhan duoc pic tai
thoi gian luu ctia pic hop chit HL11; con sic ky do cua
dung dich C cho pic sic ky c6 thoi gian luu twong tng
v6i thoi gian luu ciia pic chat pic chat HL11, tuy nhién
ty 1€ pic nay so vdi pic thu dugc ¢ dung dich A chi 1a 0,7
%. Nhu vy, sau 3 1an chiét v6i ethanol 50 % da chiét hau
nhu kiét HL11 trong mau dugc lidu (sai s6 khong qué 1
%). Chiét bang ethyl acetat da loai bot tap it phan cuc
trong mau HL11 ma khong lam anh huong dén két qua
phan tich ctia miu HL11.

Sau qua trinh khao sat, két hop diéu kién sic ky da
t6i wu voi cac thong sd anh huong dén qua trinh chuan
bi va lam giau mau nhu trén, quy trinh dinh tinh va

dinh lugng hop chit 3,5-dimethoxy-4-hydroxy-1-8-D-
glucopyranosid trong dugc li¢u Ban tay ma doé da duoc
xdy dung va trinh bay & muyc 3.2.

3.2. Quy trinh dinh tinh va dinh lwong hop chat
3,5-dimethoxy-4-hydroxy-1-p-D-glucopyranosid
trong dwoc liéu Ban tay ma

* Diéu kign sdc ky: St dung phuong phap sic ky long
theo Phu luc 5.3 Duoc dién Viét Nam V, didu kién sic
ky sir dung dé dinh tinh va dinh lugng nhu sau: Pha tinh
1a cot C18 (250 x 4,6 mm; Sum), rira giai bang chuong
trinh pha dong cta hai dung mdi acid phosphoric 0,1 %
va acetonitril v6i tbe do dong 1,0 ml/phit. Trong do, ty 18
acetonitril thay d6i nhu sau: 0 — 15 phiit, ting tir 5 % Ién
15 %; 15 — 20 phut tang tir 15 % 1én 80 %; 20 — 30 phut,
on dinh & 80 %; 30— 31 phut giam tir 80 % xudng 5 % va
31 — 35 phit duy tri & 5 %. Cac chét phan tich dugc tiém
vao h¢ sic ky voi thé tich 5 pl, dugc phat hién va phan
tich & budc song 278 nm.

* Chudn bi mdu chudn: Dung dich chuin 14 dung dich
chua  3,5-dimethoxy-4-hydroxy-1-f-D-glucopyranosid
trong ethanol 50 % vé&i ndng do chinh xac khoang 0,075
mg/ml.

* Chudn bi mau phdn gidi: Dung dich danh gia do
phéan giai 1a dung dich chira tachioside va 3,5-dimethoxy-
4-hydroxy-1-4-D-glucopyranosid voi néng dd chinh xac
khoang 0,5 mg/ml.

* Chudn bi mdu thir: Can chinh xac khoang 10 g
bot dugc liéu Ban tay ma doé vao binh noén 200 ml, thém
100 ml ethanol 50 % va si€éu am 30 phut. Gan dich
chiét, tiép tuc thém 100 ml ethanol 50 %, lap lai qua
trinh trén thém 2 lan. Gop dich chiét 3 lan, ¢6 quay
chan khéng & 60 °C dén khi con khoang 20 ml.
Chuyén vao binh chiét, trang va thém nudc vira di
khoang 50 ml. Chiét 3 1an voi ethyl acetat, loai phan
ethyl acetat. Phan dich pha nudc dwoc chuyén vao binh
6 quay, trang rira bang ethanol 50 %. C6 quay chan
khong dén cin, dé ngudi. Thém 5 ml ethanol 50 %, siéu
am 15 phut, chuyen dich sau si€u am vao binh dinh murc
25 ml. Lap lai qué trinh thém 2 1an v6i cung thé tich
ethanol 50 %. Gop dich chiét vao binh dinh murc 25 ml,
siéu 4m 15 phut. D& ngudi, thém ethanol 50 % dén
vach, loc qua mang 0,45 um thu dugc dung dich thr.

* Pdnh gid két qud: Do phan giai cia pic tachioside
va pic 3,5-dimethoxy-4-hydroxy-1-f-D-glucopyranosid
khong dugc it hon 1,5. Dinh tinh 3,5-dimethoxy-4-
hydroxy-1-f-D-glucopyranosid thong qua so sanh thoi
gian luu cua pic hop chit nay trén sic ky db cta mau thir
va miu chuan. Ham lugng 3,5-dimethoxy-4-hydroxy-1-
S-D-glucopyranosid (%, kl/kl) trong mau dugc liéu duge
tinh nhu sau:
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C i X 25 X 100 x 100

m, . x (100~ L)

HL (%, kIkl) =

Trong dé: L la dé am ciia mau dwoc liéu, C dn 14 nong do

mau chudn (mg/ml) va m, . la khéi lwong dieoc liéu (mg).

3.3. Tham dinh quy trinh dinh tinh va dinh hrong
3,5-dimethoxy-4-hydroxy-1-f-D-glucopyranosid
trong dwoc liéu Ban tay ma

Phuong phap dinh lugng 3,5-dimethoxy-4-hydroxy-
1-4-D-glucopyranosid trong dugc li¢u Ban tay ma do s€
dugc thAm dinh theo huéng dan cia AOAC international,
g(‘A)m cac chi tiéu sau: D9 dac hiéu, do thich hop hé théng,
do tuyén tinh, d¢ dang, do 1ap lai va gidi han dinh luong.
3.3.1. Do dic hiéu

Tiém vao hé thong sic ky méu tring (dung moi pha
mau, ethanol 50 %), mau chudn va dung dich thir (sir
dung dung dich chuan & ndng d6 0,075 mg/ml & danh gia
d6 tuyén tinh, dung dich thir 1 & phan danh gia do lap lai).
So sénh thoi gian luu cta pic HL11 & cac mau.

Mau chuan va mau thir xuat hién pic chinh c6 thoi
gian luu 1an luot ¢ 9,59 va 9,68 phut; mau tring khong
xuét hién pic & thoi gian luu nay. Nhu vay phuong phap
dap ing yéu ciu vé do dic hiéu dé dinh luong HL11 trong
dugc liéu Ban tay ma do.

3.3.2. Dj thich hop h¢ théng

Pha dung dich thich hop hé thong chira cac hop chat
HL10 va HL11 véi ndng d6 khoang 0,5 mg/ml. Tiém
dung dich danh gia d6 phan giai va tiém lap lai 6 1an dung
dich chuén & phé”ln tha d¢ 1ap lai vao h¢ théng sdc ky, xac
dinh d¢ 1ap lai cta dién tich pic, thoi gian Iuu va do phan
giai gitra pic cac hop chat HL10 va HL11.

Két qua nhu sau: Do phan giai gitra cac pic hop chét
HL10 va HL11 trén sic ky d6 ciia dung dich thtr d6 thich
hop hé théng 1a 2,271 (> 1,5). Do lap lai thoi gian Ivu va
dién tich pic cta pic hop chat HL11 trén sic ky do cia
mau chuén lan luot 13 0,36 % va 0,65 % (<2,0 %). Nhu
vdy phuong phap dat d6 thich hop hé théng dé dinh luong
HL11 trong mau duoc liéu Ban tay ma do.

3.3.3. Dj tuyén tinh

Hoa tan va pha lodng 10,26 mg chuan HL11 trong vira
@i 20,0 ml bang ethanol 50 %. Hut va pha lodng dung
dich nay dé thu dugc diy dung dich chuén c6 ndng do
tir khoang 5 pg/ml dén 500 pg/ml Tién hanh sic ky cac
dung dlch chuén, ghi lai sic ky db va dién tich pic. Thiét
lap mdi tuong quan tuyén tinh glua dién tich pic (S) va
ndng do chat phan tich (C) trong mau.

Két qua thu dugc phuong trinh hdi quy 1a S (mAU.S)
= 1348xC + 1280,8; hé s tuong quan tuyén tinh (R)

gitra dién tich pic va ndng do chét phan tich 1a 0,99995
(> 0,998). Panh gia théng ké sy tuyén tinh cua phuong
phép, két qua cho h¢ s6 chin b (1280,8) khac 0 khong c6
y nghla thong keé. Do do6 phuong phap da xay dung dat
yéu cau vé do tuyén tinh, cong thic tinh toan két qua da
thiét ké 1a phu hop.

3.3.4. D lap lai va dp chinh xdc trung gian cua
phwong phap

Chuéan bi mau thir theo quy trinh phan tich, tién hanh 2
ngdy, mdi ngay 6 thir, xac dinh ham luong hop chat HL11
trong mau dugc liéu (Duoc lidéu Ban tay ma do c6 do am
8,4 %). Két qua thu duoc ham lugng HL11 trong miu
dugc liéu Ban tay ma do xac dinh béi kiém nghiém vién
112 0,0202 % (kI/kl) v&i d6 léch chuan twong d6i RSD
(n=6) 14 3,1 % (< 3,7 %), dap tng yéu cau vé d¢ lap lai
cua phuong phap [6].

O ngay nghién ctru tiép theo, ham luong hop chit
HL11 trong duoc li¢u Ban tay ma do xac dinh bdi kiém
nghiém vién 2 1a 0,0198 % (kl/kl), RSD (n = 6) 1a 3,3 %.
Tir cac két qua phén tich ctia hai ngay va hai kiém nghiém
vién, tinh dwoc gia tri ham luong hop chat HL11 trung
binh trén 12 mau thtr 1a 0,0200 % (kl/kl), véi do léch
chuan twong d6i RSD (n=12) 13 3,2 % (< 6 %), dap ung
yéu cau vé do chinh x4c trung gian ciia phuong phép [6].
3.3.5. Dj ding va khodng lam viéc

Do ding cua phuong phap danh gia thong qua do thu
hoi ciia phuong phap dbi véi cac mau thir do dung duoc
chuén bi bang cach thém chuén vao nén mau thir dé thu
duogc dung dich thir 4§ diing co néng do HL11 ¢ néng do
0,0375 mg/ml; 0,075 mg/ml va 0,150 mg/ml.

Céc mau danh gid do dang duoc chuin bi nhu sau:
Cén 10,24 mg chuan HL11, hoa tan va pha lodng vira du
trong 20,0 ml ethanol 50 % dé thu dugc dung dich chuan
gde. Tiép theo, lan lugt hit chinh xac 1,0 ml, 2,0 ml va
4,0 ml dung dich chuin gbc vao cac binh nén c6 chira
sn tuong ing 2,5 g, 5,0 g va 10,0 g miu thir. Tién hanh
chuén bi mau nhu véi mau thir va phan tich sic ky theo
quy trinh phan tich, & mdi mirc ndng d6 chuan bi song
song 03 thur do dung.

Lay ham lugng HL11 trong mau thtr 14 0,0202 % tinh
theo ché phém khan, nhu két qua ¢ phﬁn thtr d6 1ap lai,
ap dung cong thirc tinh két qua dinh lugng theo quy trinh
phén tich da xay dung, thu dugc két qua nhur sau: & muc
néng d6 0,0375 mg/ml, d6 thu hoi trung binh (n = 3) Ia
97,1 % (RSD = 1,8 %); & mic ndng d6 0,075 mg/ml, do
thu hoi 1a (n = 3) 97,6 % (RSD = 1,2 %) va & muc nong
d6 0,150 mg/ml, d6 thu héi 1a (n=3) 97,9 % (RSD =2,7
%). Theo yéu cau ciia AOAC international, véi cac mau
¢6 ham lugng tir 0,01 % dén 0,1 % (khoang chira nong
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do cac mau dung dich thir d§ ding), d6 thu hdi mau trung
binh phai dat tor 95 % dén 105 %. Tai 3 ham luong thir,
két qua phan tich cho d¢ thu hdi tir dat tir 97,1 % dén
97,9 %. Nhu vay phuong phap dinh lugng da xay dung co6
d6 dung dat yéu cau.

Phuong phap di xdy dung c6 do tuyén tinh tir
0,005 mg/ml dén 0,5 mg/ml; do dang dap ung yéu cAu tir
0,0375 mg/ml dén 0,15 mg/ml. Nhur vy khoang lam viéc
ctia phuong phap di xdy dung 13 tir 0,0375 mg/ml dén
0,15 mg/ml.

3.3.6. Xdc dinh gioi han dinh luong ciia phwong phap

Pha lodng dan dung dich chuén dwoc chuin bi ¢ phin
danh gia do tuyén tinh ciia phuong phép va tiém vao hé
thong sic ky. Dén ndng d6 0,2 p/ml thi thu dwoc pic hop
chit HL11 c6 dap tmg pic gap khoang 3 lan do nhidu
dudng nén. Pha lodng gip d6i dung dich trén, tiém vao hé
thong sic ky, hau nhu khong xuét hién dap Gmg pic trén
sic ky db. Do d6, gioi han phat hién (LOD) ctia phuong
phap di véi dung dich chuin ¢ khoang 0,2 p/ml. Gidi
han dinh luong (LOQ) cua dung dich chuén s& & khoang
gip 3,3 1an gi6i han phat hién cua dung dich chuan, twong
g v6i ndng do 0,66 pg/ml.

Pha loéing dung dich chuén ¢ phan danh gia do tuyén
tinh ctia phuong phap dé thu dugc dung dich ¢6 nong do
HL11 khoéng 0,66 pg/ml, thu dugc dung dich LOQchugn
Hut ddng lwong dung dich chuin va thtr, pha lodng dén
nong d6 HL11 khoang 0,66 pg/ml, thu dugc dung dich
LOQ pike Tién hanh tiém cac dung dich trén vao hé thong

sic ky, tiém lap lai 06 1an dung dich LOQSlmke

Két qua thu dugc nhu sau: Pic HL11 xuat hién 16 rang
trén sac ky do; RSD (n = 6) dién tich pic HL11 trén sic ky
d6 dung dich LOQS e 12 3,8 (nho hon 7,3 % theo yéu cau
cua AOAC). Nhu vay, phuong phap da xay dung cé gioi
han dinh lugng 13 khoang 0,66 pg/ml dbi v6i hop chat
HL11 trong dugc li¢u Ban tay ma do.
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Hinh 4. Két qua xac dinh gioi han dinh luvong cua
phuwong phap

4. KET LUAN

Nghién curu da xay dung dugc phuong phéap dinh tinh
va dinh lugng hop chét 3,5-dimethoxy-4-hydroxy-1-4-
D-glucopyranosid trong duoc liéu Ban tay ma do bang
phuong phap HPLC detector DAD dap ung cac yéu
cau hién hanh. Phuong phap dinh luong c6 khoang lam
viée tir 0,0375 mg/ml dén 0,150 mg/ml; giéi han dinh
luong cia phuong phap 1a 0,66 pg/ml. Phuong phép dinh
tinh da xay dung dap tng duoc yéu cau vé do dac hleu
phuong phép dinh lugng dap tng duoc cac yéu cau vé do
dac hiéu, do thich hop hé théng, do tuyén tinh, do lap lai,
d6 chinh xéc trung gian va do dang theo cac yéu cau cia
ICH va AOAC international.
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SUMMARY

The compound 3,5-dimethoxy-4-hydroxy-1-p-D-glucopyranoside was a biological active compound being representative

for the hepatoprotective activity of Heliciopsis lobata plant. In this study, an analytical method was successfully developed
and validated for qualitative and quantitative determination of 3,5-dimethoxy-4-hydroxy- 1-f-D-glucopyranoside in the wood
of Heliciopsis lobata based on RP-HPLC couple with DAD detector using a seperation colunm CI18 (250 x 4.6 mm, 5 um)
and a mobile phase as mixture of phosphoric acid 0.1 % and acetonitril at different ratios; the flow rate was maintained at
1.0 ml/min., and the choosen wavelength of DAD detector was at 272 nm. The performance of the developed HPLC analysis
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was controlled by evaluating the resolution between tachioside coumpound and the main analyte. This procedure could be
applied suitable for quantitation of 3,5-dimethoxy-4-hydroxy-1--D-glucopyranoside with LOQ value of 0.66 ug/ml and fully
met all the requirements (specificity, linearity, pricision, repeatability, and accuracy) according to ICH and AOAC guidelines.

(Ngay nhan bai: 05/5/2023; Ngay phan bién: 31/5/2023; Ngay duyét dang: 05/6/2023)

XAY DUNG PHUONG PHAP XAC DINH DONG THO1 4 CHAT 14,158
-DIHYDROXYKLAINEANONE, SCOPOLETIN, EURYCOMALACTON VA
9-METHOXYCANTHIN-6-ONE TRONG CAY BA BENH (RADIX EURYCOMAE
LONGGIFOLIAE) BANG PHUGNG PHAP SAC KY LONG HIEU NANG CAO

Dé Thi Ngoc Lan'?, Nguyén Thi Hang', Nguyén Tién Paf, Lé Quang Thio*>
Vien Kiém nghém thuéc Trung wong; >*Cuc Quadn 1y Dwoc - B Y té
3Trung tam Nghién citu va Chuyén giao cong nghé - VAST: *Truong Pai hoc Y Dugc - PHQGHN.

Tir khoa: Ba Bénh, Eurycoma longifolia, 9-methoxycanthin-6-one, 14,15f- Dihydroxyklaineanone,
Scopoletin, Eurycomalalacton

1. PAT VAN PE

Cay Ba bénh (mét nhan, bach bénh) c6 tén khoa hoc 1a
Eurycoma longifolia Jack, ho Thanh that (Simaroubaceae)
la mot loai thao duogc truyén théng duoc str dung phé bién
va cling la mdt trong nhiing loai thao dugc dugc stir dung
trong cac bai thue Y hoc ¢ truyén nbi tiéng duoc ding
dé cai thién strc khoe nam khoa cling nhu bénh sOt rét &
chau A [1]. Theo tim hiéu cta nhém nghién ctru, di c¢6
t6i gan 100 hop chit dugc phan 1ap tir cdy B4 bénh, trong
d6 nhiéu hop chat da dugc chimg minh 1a c6 hoat tinh
sinh hoc tt nhu khang khuan, khang ndm, chéng ky sinh
tring, khéng mot sd dong t& bao ung thu, khang viém,
chdng oxy hoa, giam tiéu dudng, ting cuong kha ning
sinh duc...[2-6].

Gan day nhat, nhom nghién ctru cua tac gia Jiranan
Chaingam, dai hoc Khon Kaen Thai Lan da xay
dung phuong phap dinh lugng dong thoi 4 hop chét
thudc nhom quassinoid, scopoletin va 3 hop chét
alcaloid khung canthin-6-one [6]. Tuy nhién, hop chit
14,15p-dihydroxyklaineanone ¢ hoat tinh tot nhung
khong nam trong nhém 8 hop chat dugc cac tac gia nay
dua vao phuong phéap dinh Iuong.

Dé gbp phan phuc vu cho viéc kiém soat chat lugng
dugcliéuBabénhvacacsan phém chiradugcliéuBabénh,
nghién ctru nay trinh bay quy trinh dinh tinh, dinh lugng
déng thoi 4 hop chét ¢6 hoat tinh cua dugc liéu Ba bénh
tréng tai Viét Nam, gém 14,15p-dihydroxyklaineanone

(EL1), scopoletin (EL2), eurycomalacton (EL3) va
9-methoxycanthin-6-one (EL4).

2. THUC NGHIEM

2.1. Thiét bi, dung cu, héa chat, chit chuin

Thiét bi sic ky long hiéu ning cao Waters, cin phan
tich Mettler Toledo MS105 chinh xac t61 0,01 mg dugce
hiéu chuén theo qui dinh ISO/IEC 17025 va GLP; may lic
siéu am; may cd quay; cac binh dinh muc, pipet, va cac
dung cu thay tinh c6 d6 chinh xac phu hop.

Chat chuan phong thi nghiém duoc thiét 1ap boi
Khoa Nghién ctru Phét trién, Vién Kiém nghiém Thudc
Trung wuwong, bao gom: 9-methoxycanthin-6-one,
14,15p-dihydroxyklaineanone, scopoletin va eurycomalacton
v6i ham lugng lan luot 14 99,2 %, 98,7 %, 98,6 % va 98,5 %
tinh theo ché phdm nguyén trang.

Céc dung moi methanol, acetonitril (loai tinh khiét
dung cho sac ky), acid phosphoric, diclomethan, ethanol
(loai tinh khiét phan tich), va nudc deion RO.

2.2. Pbi twgng va phwong phap nghién ciru
2.2.1. Déi tugng nghién ciru

Duoc liéu Ba bénh (Radix eurycomae longifoliae) dugc
thu hai tai hai thoi diém thang 05/2022 va thang 06/2022
tai cac dia diém bak R‘Mang, Dak G‘Lang, Pak Lac;
Khu BTTB-VH DBong Nai, Phti Ly, Vinh Ctru, Pong Nai;
VQGTD, Hop Chau, Tam DPao, Vinh Phuic; Luc Son, Luc
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Nam, Bic Giang; Bic Lang, Binh Lap, Lang Son; Khu
bao ton thién nhién Tay Yén Tu, Son Dong, Bic Giang
duoc ky hiéu lan lugt 1a M1, M2, M3, M4, M5 va M6.
Duoc liéu sau thu hai dwoc dinh danh, cit mong, phoi kho,
nghién thanh bot. Mau M6 ding cho khao sat va tham
dinh phuong phap.

2.2.2. Phwong phdp nghién ciru

Quy trinh dinh tinh, dinh luong dugc xay dung bing
phuong phap sac ky long hiéu nang cao pha dao (RP-
HPLC). Phuong phap dugc tham dinh theo cac huong
dan ciia AOAC internat@onal [7] ng cac chi tiéu: Do dac
hi¢u, do thich hop h¢ thong, do tuyén tinh, d6 dung, d6 lap
lai va gi(’yiq han dinh lwong. Cac mau duoc liu (juqc Xac
dinh ham am, sau’d() )géc dinh ham lugng cac chat nghién
ctru dudi dang ché pham da kho kiét.

3. KET QUA VA BAN LUAN
3.1. Xay dung quy trinh dinh tinh va dinh lugng
dong thoi 4 chat EL1, EL2, EL3 va EL4.

Qua trinh xay dung phuong phap dinh tinh va dinh
lugng 4 chat nghién ciru dugce thue hién qua cac budc: i)
Khao sat lya chon di€u kién sac ky phu hop; ii) Khao sat
qui trinh chuan bi mau.
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3.1.1. Khdo sdt diéu kién sic ky

Cac hop chat EL1, EL2, EL3, EL4 1 khong quéa phan
cuc, vi vay nghién ctru Iua chon hé sic ky pha déo dé xay
dung phuong phap xac dinh dong thoi. Cot phan tich dugc
lwa chon dé khao sat ban dau 1a cot C18 (250 x 4,6 mm; 5
um). Ca 4 hop chit trén déu c6 ndi doi lién hop trong cdu
trac nén c6 kha ning hip thu cao cac buc xa trong ving
anh sang tir ngoai va/hogc kha kién. Do do, nghién ctru dur
kién s& sir dung detector DAD dé phat hién va phan tich
céc hop chit trén.

Qua nghién ctru tai liéu, so bd nhom nghién ctru du kién
sir dung pha dong 1a hon hop acid phosphoric 0,1 % véi
dung mdi hitu co 12 acetonitril hodc methanol. Khao sat trén
thue té trén mot sb cot C18; tde dd dong 1,0 ml/phut; thé tich
tiém 10 pl; trén cac mAu: mau chuin hdn hop 4 chét, dich
chiét duoc lidu véi ethanol 50 %; diéu kién pha dong khao
sat nhu sau: dang dong & ty 1¢ dung méi khac nhau (30 %, 25
% va 20 %) va gradient dung méi & cc diéu kién khac nhau.
Qua trinh khao sat da lya chon dugc chuong trinh gradient
pha dong phtt hop cho 4 chét can phan tich.
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Hinh 1. Ciu tric héa hoc cdc chat ELI (A), EL2 (B), EL3 (C) va EL4 (D)

Bang 1. Két qua phan tich méu chiét duwoc liéu ¢ chwong trinh gradient

STT Tén Thoi gian lru (Phut) S dia ly thuyét Hé s6 doi ximg | D phan giai
1 ELI 5,556 14964 0,97
2 EL2 7,977 20694 0,91 12,3
3 EL3 16,298 19535 0,95 24,6
4 EL4 25,731 55914 0,97 21,3
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Hinh 2. Sac ky do6 mau chiét duoc liéu & chwong trinh 25 % ACN (trdi) va chwong trinh gradient (phdi)
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Quét phd UV-Vis clia ca 4 hop chét trén trong khoang
budc song tir 190 — 400 nm dé xac dinh cac budc song cuc
dai. Sau khao sat chon bude song dinh luong tai 260 nm
(Ia budce song trung gian glu’a cuc dai cua 4 chét) do dap
(g cua ca 4 chit trong mau chiét tir dugc liéu tuong ddi
tdt, cac pic co chiéu cao ddng déu va it bi anh hudng boi
nhidu nén mau.
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Hinh 3. Sdc ky do mau thir ¢ budc séng 260 nm.

Nhu vay, sau qué trinh khéo sat, diéu kién sdc ky dugc lua
chon dé dinh lugng dong thoi 4 hop chét trén nhu sau: 10 pl
mau phan tich dugc tiém vao hé sic ky pha dao vdi cot C18
(250 x 4,6 mm; 5pum) rira giai bang hé dung méi acid H;PO,
0,1 % va acetonitril voi chuong trinh dung méi tir 0 dén 19
phut déng dong 25 % acetonitril, sau d6 chay gradient de tang
ty 1¢ acetomtnl 1én 30 % trong 11 phut tiép theo va cudi cing
dua hé vé trang thai ban dau & 25 % acetonitril dé phéan tich
mau tiép theo. Trong sudt qua trinh, toc 4o dong dugc duy tri
& 1,0 ml/pht, pic cac chat duoc phat hién & 260 nm.

Khao sat dung méi chiét
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3.1.2. Khio sdt qui trinh chudn bj miu

Pé khao sat dung mdi chiét, nhom nghién ciru tién
hanh nhu sau: Can chinh xac khoang mdi 2,0 g mau
bot duoc liéu Ba bénh, cho vao 5 binh nén 100 ml khac
nhau, danh s6 tir 1 dén 5. Thém vao mdi binh lan luot
khoang 50 ml cia mdi dung maéi chiét 13 methanol,
methanol 50 %, ethanol, ethanol 50 % va dicloromethan,
tién hanh chiét cac mau voi hd trg siéu am duy tri & 25
+ 5 °C trong thoi gian 30 phit. Loc thu dich chiét, tién
hanh chiét thém 2 1an vé6i diéu kién tuong ty. Gop cac
dich chiét thu dugc, cd dén cin, hoa tan cin trong 25
ml methanol. Tién hanh phén tich cac mau trén theo cac
diéu kién sac ky o trén, xac dinh gié tri ty 1¢ dién tich pic
ELI1, EL2, EL3 va EL4 trén khdi lugng mau thir (S/m)
(mAu.s/mg). Dya trén két qua thu duoc, lya chon dung
moi chiét 1a ethanol 50 % do hiéu sut chiét tét hon, it
ddc hai va ré tién hon.

Str dung dung méi ethanol 50 % chiét theo qui trinh
gidng nhu trén, thuc hién trén 4 mau, 2 miu chiét 3 1an
lap lai va 2 mau chiét 4 1an lap lai. Gop cac dich chiét
thu duoc, co dén cén, hoa tan cén trong 25 ml ethanol 50
%, dem phén tich sic ky. Két qua chiét 4 1an so v4i chiét
3 1an (tinh trén trung binh ctia 2 mau) khong c6 su khac
biét. Nhu vay chiét 3 1an d3 dam béao céc chét can phén
tich dugc 14y ra hoan toan.

B)  Khao sét so lan chiet mau
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Hinh 4. Gid tri S/m ciia cdc chat trong khao sat dung moi chiét (4) va sé lan chiét (B)

* Chudn bi méu thie: Can chinh x4c khoang 2 g bot
duoc liéu Ba bénh vao binh néon 100 ml, thém 50 ml
ethanol 50 % va siéu am 30 phut. Gan dich chiét, tiép tuc
thém 50 ml ethanol 50 %, lap lai qua trinh trén thém 2
lan. Gop dich chiét 3 lan, c6 quay chan khong dén can.
Chuyén vao binh dinh mttc 25 ml bang ethanol 50 %, loc
qua mang 0,45 pm thu dugc dung dich thir.

* Chudn bi dung dich chudn: Chuan bi cac dung dich
chudn gbc EL1, EL2, EL3, EL4 trong methanol ¢6 nong
do 1an luot khoang 500 pg/ml, 375 pg/ml, 500 pg/ml va
125 pg/ml. Hut 1an luot 1,5 ml dung dich chuan gbc EL1;
1,0 ml EL2; 2,0 ml EL3 va 1,2 ml EL4 vao binh dinh mirc

25 ml, thém ethanol 50% vira du dén vach thu dugc dung
dich kiém tra do thich hop hé thong.

Tiém diy dung dich chuén hdn hop c6 ndng d6 4 chit
EL1, EL2, EL3, EL4 twong ung 10 %, 50 %, 100 %, 200 %,
300 % so voi nong do 4 chat EL1, EL2, EL3, EL4 trong
dung dich kiém tra d6 thich hop hé¢ thong vao h¢ thong
sac ky, ghi lai sic ky d6 va cac thong s sic ky. Thiét lap
phuong trinh hdi quy tuyén tinh gitta nong do cac dung
dich chuan va dién tich pic sic ky twong tmg thu dugc.
Xac dinh ndng d9 cac hop chit phén tich trong mau thir
bang phuong trinh hdi quy va tinh toan ty 1& cac hop cht
trong mau duoc liéu.
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3.2. Thim dinh quy trinh dinh tinh va dinh luong
dong thoi 4 chat EL1, EL2, EL3 va EL4
3.2.1. B dac hiéu

Tiém lan lugt mau tréng (ethanol 50 %), mau chuén
(dung dich chuan ¢ danh gia d6 thich hop hé thong) va
mau thtr (dung dich thir 1 & phan danh gia d6 lap lai). Thoi
gian luu va phd UV ctia pic EL1, EL2, EL3 va EL4 ¢ mau
thir phtt hop v6i & mau chudn. Mau tring khong xuat hién
pic O thoi gian cac thoi gian Iuu trén. Nhu vay phuong
phép dap g yéu cau vé do dic hidu.
3.2.2. Dj thich hop hé thong

Tiém 1ap lai 6 1an dung dich hdn hop chuan chira dong
thoi 4 chat EL1 (0,006 mg/ml), EL2 (0,03 mg/ml), EL3
(0,015 mg/ml) va EL4 (0,04 mg/ml) trong ethanol 50 %.
Két qua phan tich cho RSD thoi gian luu va dién tich pic
trén sdc ky do ctia pic EL1 lan luot 1a 0,04 % va 0,12 %;
pic EL2 1an luot 13 0,03 % va 0,24 %; pic EL3 lan luot 14
0,02 % va 0,29 % va pic EL4 1an lugt 14 0,02 % va 0,40 %.
Céc gié tri nay déu khong qua 2,0 %, do d6 phuong phap
dat yéu cau vé do thich hop hé thong.

3.2.3. Dj tuyén tinh

Chuén bi ddy cac dung dich chuin c6 ndng do tir 10
— 300 % so véi nong do dung dich chuan lam viéc. Tién

hanh séc ky, ghi lai sic ky do va dién tich pic. Két qua cho
théy phuong phap cho hé s6 tuong quan R cua ca 4 hop
cht phan tich déu trén 0,99998 (>0,998). Nhu vay phuong
phép da xay dung dap ing yéu cau vé do tuyén tinh.

3.2.4. D¢ lap lai va dp chinh xdc trung gian

Chuan bi mau thir theo quy trinh phén tich, tién hanh
2 ngay khic nhau, mdi ngay 6 thir, xc dinh ham lugng 4
chat EL1, EL2, EL3 va EL4 trong mau dugc liéu (Duoc
liéu B4 bénh c6 do am 7,94 %). Két qua tham dinh trinh
bay ¢ Bang 2 cho thay phuong phap dap ting yéu ciu hién
hanh vé d6 lap lai va do chinh xac trung gian cia AOAC.
3.2.5. D¢ dung va khodng dinh lwong

D¢ dung cua phuong phap dugc thuc hién bang cach
thém chudn vao nén mau thir dé dat duoc ndng do cac
chat trong mau thir khoang 10 %, 60 %, 100 % va 250
% cua n6ng d6 chuan lam viée. Cu thé nhu sau: thém lan
luot cac dung dich chuan gdc trong tmg lan lugt c6 ndng
d6 khoang 5% dung dich chuan thich hop hé thong vao
binh nén 100 ml ¢ chira sin chinh x4c khoang 0,1 g mau
thir; 10 %, 50 % vao binh nén 100 ml ¢6 chira sn chinh
xéc khoang 1 g mau thir va 150% vao binh nén 100 ml c¢6
chira sin chinh x4c khoang 2 g mu thir. Tién hanh chuan
bi mAu thir theo quy trinh phén tich. Tai mdi ndng d6 mau
thir chuén bi 3 mau.

Bing 2. Két qua ddnh gid dé lap lai va dé chinh xdc trung gian ciia phwong phép

Teén Do lap lai (n=6) P9 chinh xac trung gian (n=12)
Ham lwong % (kl/kl) RSD % Ham lwong % (kl/kl) RSD %
ELI 0,0474 1,38 (< 3,7 %) 0,0471 1,10 (< 3,7 %)
EL2 0,0235 2,63 (<3,7% 0,0237 3,36 (< 3,7 %)
EL3 0,0503 2,09 (< 3,7 %) 0,0507 2,10 (< 3,7 %)
EL4 0,00915 2,08 (< 5,3 %) 0,00922 2,16 (< 5,3 %)
Bing 3. Két qua déanh gid do diing ciia phwong phdp
MAu thir EL1 EL2 EL3 EL4
(n=3) | %thu hoi | RSD (%) | % thu hoi | RSD (%) | % thu hoi |RSD (%) | % thu héi | RSD (%)
10 % 98,1 2,0 97,6 1,4 98,6 1,7 98,7 1,9
60 % 100,1 1,4 97,9 1,2 97,6 2,7 98,5 1,9
100 % 98,9 0,4 98,2 0,9 98,6 2,4 98,2 2,0
250 % 99,4 1,3 99,0 97,8 2,5 98,8 1,5

Theo yéu cau ciia AOAC, dbi v6i mau co ham lugng
tir 0,01 % dén 0,1 % (EL1, EL2, EL3) d6 thu hoi mau
trung binh phai dat tir 95 % dén 105 %, d6i voi mau co
ham lugng tir 0,0001 % dén 0,01 % (EL4), d6 thu hdi mau
trung binh phai dat tir 90 % dén 107 %. Nhu vay phuong
phap dinh lugng da xay dung c6 do ding dat yéu cau.

Khoang dinh lugng ctia phuong phép dugc xac dinh lan
luot tir 3,3 pg/ml dén 79,5 pg/ml ddi véi EL1; 1,6 ug/ml dén

39,7 pug/ml ddi voi EL2; 4,0 pg/ml dén 100,0 pg/ml dbi voi
EL3; 0,6 pg/ml dén 15,7 pg/ml déi véi ELA.
3.2.6. Gioi han dinh lugng

Pha lodng gap doi lién tiép dung dich thir dwoc chudn
bi & ph?m danh gia do 1ap lai va tiém vao hé théng sdc ky.
Xac dinh nong d9 ciia 4 hop chat ma tai nong do do thu
duoc pic ¢ dap tmg pic gip khoang 3 1an d6 nhiéu duong
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nén (gidi han phat hién — LOD). Gidi han dinh lugng
(LOQ) ctia céc chit s& 1a 3,3 lan giéi han phat hién. Két
qua LOQ cua 4 chat EL1, EL2, EL3 va EL4 lan luot la
0,54 pg/ml; 0,72 pg/ml; 1,52 pg/ml va 0,47 pg/ml.

3.3~. Xdc dinh 4 chﬁ'tELl, EL2, EL3va EL4 trong cdc
mdu dwoc liéu Ba bénh.
Bang 4. Két qua ham lwong 4 chat EL1, EL2, EL3 va
EL4 trong 6 mau dwoc liéu Ba bénh

Tén | Do Am | Ham lwgng chit nghién ciru (%, kI/kl)
miu | (%) | EL1 EL2 EL3 EL4
MI | 8,15 | 00533 | 0,0352 | 0,0417 | 0,0289
M2 | 8,07 | 0,0999 | 0,0339 | 0,0414 | 0,0344
M3 | 745 | 00359 | 0,0114 | 0,0339 | 0,0047
M4 | 7.69 | 00155 | 0,0192 | 0,0237 | 0,0042
M5 | 7.83 | 0,0257 | 0,0253 | 0,0383 | 0,0055
M6 | 7,94 | 00471 | 0,0237 | 0,0507 | 0,0092

Ap dung quy trinh dinh tinh, dinh lugng di xay dung
dé xac dinh dong thoi 4 chat EL1, EL2, EL3 va EL4 trong
cac mau duoc liéu Ba bénh thu hai & cac dia phuong khac
nhau, két qua thu dugc theo Bang 4.

Két qua trén cho thdy ham lugng va ty 1é cac hop chat
nghién ctru trong cic mau duoc lidu B4 bénh thay doi

khé nhiéu theo dia diém thu hai. Trong tat ca 6 mau, ham
luong hai hop chat EL1 va EL3 ludn chiém ty 1& cao nhat,
mau lay & Vinh Ciru - Dong Nai (M2) cho ham lwong ca 4
hop chét cao hon so véi cac mau con lai.

4. KET LUAN

Nghién ctru da xay dung dugc phuong phap xac dinh
dong thoi 4 hop chat EL1, EL2, EL3 va EL4 trong dugc
liéu Ba bénh bang phuong phap HPLC detector DAD dép
{g cac yéu cau hién hanh. Phuong phap dinh lugng co
khoang lam viéc 1a tir 17,8 pg/ml dén 44,5 pg/ml ddi véi
EL1; 9,0 pg/ml dén 22,5 pg/ml ddi véi EL2; 24,7 pg/
ml dén 61,7 pg/ml d6i véi EL3, 3,6 pg/ml dén 9,0 pg/
ml d6i voi EL4; giéi han dinh lugng ctia phuong phép 1a
khoang 0,54 pg/ml d6i véi hop chat EL1; 0,72 pug/ml ddi
v6i hop chat EL2; 1,52 pg/ml déi voi hop chat EL3, 0,47
ng/ml ddi véi hop chat EL4. Phuong phap dinh tinh da
xdy dung déap Gmg duoc yéu cau vé do dic hiéu; phuong
phap dinh lugng dép Gmg duoc cac yéu cau vé do dic
hiéu, d6 thich hop hé thdng, d6 tuyén tinh, do lap lai, o
chinh x4c trung gian va do dung theo cac yéu cau ciia ICH
va AOAC. Phuong phéap da duoc ing dung dé kiém tra
06 mau dugc liéu Ba bénh thu hai tai 06 ving tréng duoc
liéu ¢ Viét Nam.
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SUMMARY

The compound 14, 154-dihydroxyklaineanone, scopoletin, eurycomalactone and 9-methoxycanthin-6-one were biological

active compound of Radix Eurycomae longifoliae. In this study, an analytical method was successfully developed and validated

for determination simultaneously of 14,15-dihydroxyklaineanone, scopoletin, eurycomalactone and 9-methoxycanthin-6-
one in the root of Eurycomae longifoliae Jack based on RP-HPLC with DAD detector using a colunm CI18 (250 x 4.6 mm, 5
um) and a mobile phase as mixture of phosphoric acid 0.1 % and acetonitril according to the gradient program, the flow rate
was maintained at 1.0 ml/min, and the choosen wavelength of DAD detector was at 260 nm. This procedure could be applied
suitable for quantitation of 14, 15p-dihydroxyklaineanone with LOQ value of 0.54 ug/ml; scopoletin with LOQ value of 0.72
ug/ml; eurycomalactone with LOQ value of 1.52 ug/ml; 9-methoxycanthin-6-one with LOQ value of 0.47 ug/ml and fully met
all the requirements (specificity, linearity, pricision, repeatability, and accuracy) according to ICH and AOAC guidelines.

(Ngay nhan bai: 16/5/2023; Ngay phan bién: 06/6/2023; Ngay duyét dang: 14/6/2023)
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MUC LUC

Trang
e Nghién ciru khoa hoc
- Xay dung phuong phap dinh lugng azithromycin trong nén vién nén c6 thanh phan xac dinh bang phuong 1
phap quang pho hong ngoai phan xa (FTIR-ATR).
BUI VAN TRUNG, BUI TRONG HUY, TRAN TH] BICH VAN, POAN CAO SON, LE DINH CHI™

- Xay dung va thim dinh phuong phap xac dinh du lvong mot s chit gay nghién trong bun thai bang LC- 6
MS/MS.
TRAN THI THANH HUE, NGUYEN THI LAN ANH, HOANG VAN PUC, NGUYEN THI DUNG,
THAI KHANH PHONG, NGUYEN TH] KIEU ANH™

- Nghlen ctru xdy dung quy trinh phén 18p va tinh ché tenuifolin tir dugc liéu Vién chi (Radix polygalae) lam 12
nguyén lidu thiét 1ap chat chuan.
NGUYEN THI THU HANG, BACH THI THAM, TRAN THI THU TRANG, NGUYEN TUAN ANH,
DOAN CAO SON, NGUYEN LAM HONG™
- Xy dung phuong phap dinh lugng df‘)ng thoi 2 tap chét dinh danh trong nguyén liéu tap chat B cia 16
tetrazosin dung thict 1ap tap chuan bang sac ky 16ng hiéu nang cao.
PO TH] THANH THUY™, PHAM VAN QUANG

- Xay dung phuong phap dinh tinh va dinh lugng 3,5-dimethoxy-4-hydroxy-1-4-D-glucopyranosid trong 21
phan go cay Ban tay ma do (Helzczopszs lobata) bang phu'orng phap sac ky long hiéu nang cao.
BUI VAN TRUNG, HA TH] THU THUY, DUONG HONG ANH, PHAM HUNG VIET™

- Xay dung phuong phap xic dinh dong thoi 4 hop chat 14,15p-dihydroxyklaineanone, scopoletin, 27
eurycomalalacton va 9-methoxycanthin-6-one trong ré cay Ba bénh (Radix Eurycomae longifoliae) bing
phuong phap sac ky 16ng hiéu nang cao.

PO TH] NGOC LAN, NGUYEN TH] HANG, NGUYEN TIEN PAT, LE QUANG THAO™

CONTENTS
Page
e Scientific researches

- Development of a quantitative method for determining azithromycin in the tablet powder with known 1
composition.
BUI VAN TRUNG, BUI TRONG HUY, TRAN THI BICH VAN, DOAN CAO SON, LE DINH CHI~

- Development and validation of LC-MS/MS method for determination of some illicit drugs residues in 6
sewage sludge.
TRAN THI THANH HUE, NGUYEN THI LAN ANH, HOANG VAN DUC, NGUYEN THI DUNG,
THAI KHANH PHONG, NGUYEN THI KIEU ANH *7

- Isolation and purification of tenuifolin from the Radix polygalae for reference standard establishment. 12
NGUYEN THI THU HANG, BACH THI THAM, TRAN THI THU TRANG, NGUYEN TUAN ANH,
DOAN CAO SON, NGUYEN LAM HONG*?
- Developing an HPLC method to assay two specific related substances in impurity B of terazosine whichis 16
used as a material for establishing reference standard.
DO THI THANH THUY™, PHAM VAN QUANG
- Identification and determination of 3,5-dimethoxy-4-hydroxy-1-4-D-glucopyranoside in wood of 21

Heliciopsis lobata by using high performance liquid chromatography.
BUI VAN TRUNG, HA THI THU THUY, DUONG HONG ANH, PHAM HUNG VIET*

- Simultaneous determination of 14,15f-dihydroxyklaineanone, scopoletin, eurycomalalactone va 27
9-methoxycanthin-6-one in Radix Eurycomae longifoliae by using high performance liquid chromatography.
DO THI NGOC LAN, NGUYEN THI HANG, NGUYEN TIEN DAT, LE QUANG THAO ™7

* Théng tin vé thuoc gid, thuéc khong dat chit lwong bi thu hoi va thuéc da dwoc By Y té rit so dang ky tiv
01/12/2022 dén 31/5/2023 di dwoc Vién Kiém nghi¢m thuéc Trung wong ding tdi trén website hitps://nidgc.gov.vn.
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