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NGHIEN CUU KHOA HOC

NGHIEN CU[J XAY DUNG QUI TR:INH DINH LUONG NEBIVOLOL
TRONG HUYET TUONG NGUOl BANG PHUONG PHAP LC-MS/MS

KHUAT VAN MANH TRINH NAM TRUNG

Bénh vién K Hoc vién Quin 'Y

PHAN THI NGHIA, HOANG VAN PUC,
TA MANH HUNG

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Nebivolol, tirong dirong sinh hoc, huyét twong, LC-MS/MS

1. it van dé

Nebivolol 1a mot thude tim mach thudc nhom trc ché
beta — adrenergic ¢6 chon loc. Dung nebivolol lam giam
nhip tim va ha huyét ap. Hiéu qua ha huyét ap duoc duy
tri khi diéu tri 1au dai. Thudc duge sir dung dé didu tri
tang huyét ap [4]. Do ndng do dinh (C ) cla nebivolol
trong huyét twong ngudi sau khi uéng mot liéu don 5
mg duoc chét rat thip (khoang 1,67 ng/ml [1]), nén viéc
xac dinh ndng d6 nebivolol trong cic miu huyét twong
ngudi doi hoi phai c6 phuong phép chiét tich phu hop
va phuong phép phan tich c6 d§ nhay cao. Dua vao trang
thiét bj hién c6 va tham khao mét sé phwong phap phan
tich da duogc cac tac gia cong bd [3],[5] dong thoi dua
trén nguyén Iy hoat dong ciia phwong phap sic ky 1ong -
khdi pho, chiing t6i da tién hanh nghién ctru dinh lugng
nebivolol trong huyét twong ngudi bang phuong phap
sic ky long v6i detector khdi phd kiéu tir cuc chap ba
(LC-MS/MS). Phuong phap phan tich sé dugc ap dung
trong cac nghién ctru sinh kha dung va tuong duong
sinh hoc thudc generic chira dugc chat nebivolol.
2. Thwe nghiém
2.1. Thiét bi, dung cu, héa chét, chit chudn
2.1.1. Thiét bi, dung cu

Céc thiét bi dugc quan 1y va hiéu chuan theo cac quy
dinh ctia ISO/IEC 17025 va GLP, bao gom:

May sic ky long khdi phd AB Sciex QTRAP
6500+ (Sciex — My);

Can phan tich Mettler Toledo (Thuy Sy, do chinh xac
d=0,1 mg);

Tu lanh sau - 35 °C + 5 °C (Panosonic — Nhat Ban);

May ly tam lanh (Sigma 4 - 16K — Dtic); may loc
nuoc...;

Dung cu: Binh dinh mirc, pipet loai A, 6ng ly tam...
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2.1.2. Héa chdt, chat chudn

- Chat chudn:

+ Nebivolol hydroclorid: Chuan USP; SKS:
F027MO; ham lugng: 99,8% (nguyén trang);

+ Diltiazem hydriclorid: ) Chuén chinh ciia Vién
KNTTW dugc dung lam chuan ndi trong phuong phap
phﬁn tich SKS: WS.0108218; ham luong 100,85%; do
am: 0,3%.

- Dung méi, héa chdt: Methanol, diethylether,
clorpform, amgni bicarbonat, amoni hydrqud dat tiéu
chuan tinh khiét dung cho phan tich hodc sac ky.

2.2. Poi twong va phwong phap nghién ciru
2.2.1. Péi twong nghién ciru
}{uyét tirong tréng: Khoéng cé nebivolol cia Vién
Huyét hoc va Truyén mau Trung uvong.
2.2.2. Phuwong phadp nghién ciru
2.2.2.1. Diéu kién sic ky
- Cot Hypersil Gold C8; 100 x 2,1 mm; 1,9 um.

- Pha dong: Methanol - amoni bicarbonat 5 mM ty
1€ 80 : 20 (v/v)

- Téc @9 dong: 0,4 ml/phit

- Thé tich tiém mau: 10 pl

- Nhiét d6 autosampler (budng tiém mau): 6 °C
2.2.2.2. Piéu kién khdi phod

Kiéu khdi pho hai lan (MS/MS), r}guéq ion hoa
ESI (+). Céc thong §6 cﬁa} thiet bi khoi pho dé phat
hién nebivolol va chat chuan ndi (IS) dugc trinh bay &
Bang 1.
2.2.2.3. Phuong phap xtr Iy mau

Thém 50 pl dung dich chudn ndi (néng d6 chinh xac
khoang 10 ng/ml) vao 0,5 ml mau huyét twong (HT)



trang da rd dong & nhiét d6 phong, thém 500 pl dung
dich amoni hydroxyd 0,1M. Lic xo4y 10 gidy. Thém 5
ml hon hop dung mdi diethylether - cloroform (8 : 2),
lac ngang 5 phut. Ly tim 3000 vong/phut trong 5 phiit.
Lay 3,5 ml 16p dung moi phia trén, c6 bay hoi dung méi.
Hoa tan cin trong 500 pul pha dong. Tiém séc ky.

Bing 1. Céc thong sé cua detector khoi phé ding dé
dinh luong nebivolol va diltiaz

= cht Nebivolor|  Dltiazem
Thong so (1S)
Dién thé ion hoa (V) 5500 5500
Khi phun suong (psi) 60 60
Khi tang cuong (psi) 60 60
Nhiét @6 hoa hoi (°C) 500 500
bién thé chon loc ion V) 75 75
Khi 1am sach (psi) 25 25
Nang luong phan manh (V) 41 20
Manh me (m/z, Dalton) 406,2 415,2
Manh con (m/z, Dalton) 151,1 178,0
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Hinh 1. SKP mau HT tring

2.2.2.4. Phuong phap tinh két qua

Xac dinh ndng do nebivolol c6 trong cac mau thir
(chua biét ndng do) dwa vao ty 1& dién tich pic nebivolol/
IS thu duoc tir sic dd cia mau thir va duong chuin biéu
thi mdi twong quan gitra ndng d6 nebivolol co trong cac
mau chuan véi ty 1& dién tich pic nebivolol/IS ciia miu
chuan.

Tién hanh thim dinh phuong phap phan tich theo
quy dinh cia EMA va US-FDA [2],[6].

3. Két qua va ban luin
3.1. D¢ ddc hiéu - chon lgc ciia phwong phap

Phan tich cac mau HT tréng, mau HT tu tao chua
chudn néi va nebivolol ndng d khoang 20 pg/ml theo
phuong phap da xay dung va ghi lai sic ky 6 (Hinh 1, 2).

Trén SKD ciia mau HT tring (Hinh 1), tai thoi diém
1,34 phut va 1,23 phut trung véi thoi gian luu ctia nebivolol
va IS trong mau chuin (Hinh 2) khong xuét hién céac pic
¢6 manh phd khéi m/z = 406,2 — 151,1 (dic trung cho
nebivolol) va manh phd khéi m/z = 4152 — 178,0 (dic
trung cho IS). Do vay, phuong phap phan tich c6 do dac
hi¢u - chon lgc véi nebivolol va IS theo cac quy dinh cta
phuong phap phan tich thudc trong dich sinh hoc [2],[6].
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Hinh 2. SKP mau HT trdng cé IS va nebivolol
& nong do 20 pg/ml

Chii thich hinh (tir trén xuong): Sdc ky do tong ion; sdc ky do chon loc ion nebivolol ¢6 m/z = 406,2 — 151,1;

sdc ky do chon loc ion chudn néi c6 m/z = 415,2 — 178,0
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3.2. Puwong chuin va khodng tuyén tinh

Phan tich cic mau HT chira chuin noi va chuan nebivolol c6 ndng d6 khoang 20 pg/ml dén 10000 pg/ml theo quy

trinh da xay dung. Xéc dinh sy tuong quan gitra ndng do nebivolol ¢6 trong miu va ti 1¢ dién tich pic nebivolol/IS

thu dugc trén SKP bang phuong phap hdi qui tuyén tinh, st dung hé s ty trong 1/(ndng do)2.

Két qua xac dinh mdi twong quan nay dugc trinh bay ¢ Bang 2.

Bing 2. Két qua xdc dinh khoang tuyén tinh ciia phwong phdp

MaAu chuén Do diang (%)
Bu’i{ng Bu’é”ng Bu’():ng Dm)?'ng Bm‘{ng
Nong d (pg/ml) chuadn 1 chuan 2 chuadn 3 chudn 4 chudn 5
20,2 102,4 113,0 105,4 100,6 103,5
40,4 95,5 102,0 97,5 96,2 91,1
101,1 100,0 100,5 103,3 105,8 103,6
202,2 97,5 84,3 103,4 102,8 102,7
1010,9 101,7 99,1 98,0 95,3 101,2
2021,8 103,1 101,2 91,7 99,9 99,4
5054,5 98,6 99,4 97,9 100,9 97,8
10108,9 101,1 100,4 102,8 98,5 100,8
Phuong trinh héi quy y=0,0004x y=0,0004x y=0,0004x y=0,0004x | y=0,0004x +
(y = ax + b)" +0,0016 +0,0005 +0,0002 +0,0004 0,0010
Hésér 0,9996 0,9976 0,9989 0,9992 0,9989

(*) Ghi chii: x la nong do nebivolol (pg/ml) cé trong mau; y la ty 1é dién tich pic nebivolol/IS

Két qua thim dinh cho thdy trong khoang nong dé tir 20 pg/ml dén 10000 pg/ml co sy trong quan tuyén tinh giira

ndng d6 nebivolol va ty 1¢ dién tich pic nebivolol/IS véi hé sé twong quan xép xi bang 1.

Nong d6 nebivolol xac dinh tir dudng chuin so voi nong do 1y thuyét déu niam trong giéi han cho phép

(80 - 120% ddi v6i ndng do thap nhat, 85 - 115% ddi véi cac ndng do con lai) theo quy dinh ciia phuong phap phan
tich thudc trong dich sinh hoc [2],[6].

3.3. Gidi han dinh lwong duwdi ciia phwong phdap

Phan tich cac mau zero (mau HT chira chuan ni) va mau HT chua chuan ndi va chuan nebivolol c6 nong do

chinh x4c khoang 20 pg/ml (mau LLOQ) trén 3 16 mau. Xac dinh ndng do nebivolol ¢o trong cac mau LLOQ tir cac

duong chuan tién hanh lam song song trong cung diéu kién.

Két qua thim dinh gi¢i han dinh luong dudi ciia phuong phap dugc trinh bay ¢ Bang 3.
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Bdng 3. Két qua xdc dinh gid tri LLOQ ciia phwong phdp

Miéu chuin (20 pg/ml) Ngay 1 Ngay 2 Ngay 3
Dién tich mau zero 2783 9237 2013
Dién tich trung binh mau LLOQ; n = 6 40540 51004 51111
Ty 1€ LLOQ/Zero 19,1 5,5 25,4
bo dung (%); n=06 96,3 1099 114,2
CV (%);n=06 5.8 8.4 4,6
D¢ ding (%); n=18 106,8
CV (%); n=18 9,5

Két qua thim dinh & Bang 3 cho thy, tai thoi diém trung véi thoi gian luu ciia nebivolol, dép tmg pic trung binh
ctia mau LLOQ gép hon 5 1an dap tmg pic ctia mau zero. Ty 1é gitra ndng do nebivolol trung binh xac dinh tir duong
chuin so v&i ndng do 1y thuyét co trong cac mau LLOQ nam trong khoang tir 80% - 120% va CV nhé hon 20%, dap
ung yéu ciu gidi han dinh luong dudi cua phuong phap phan tich thudc trong dich sinh hoc [2],[6].

3.4. Xdc dinh dj dung, do lap lai ciia phwong phap

Tién hanh tham dinh d6 dung, d6 lap lai trén 5 16 mau LLOQ, LQC, SQC, MQC, HQC chira nebivolol ¢6 ndng do
tuong tng 1a 20 pg/ml; 60 pg/ml; 500 pg/ml, 4000 pg/ml va 8000 pg/ml. Xac dinh ham lrong nebivolol c6 trong cic mau
bang duong chuin phén tich trong cung didu kién. D6 dung ciia phuong phap 1a ty 16 % giita ndng do xac dinh dugc so
v6i nong d9 1y thuyét. Do 1ap lai cua phuong phap duoc biéu thi bang gia tri CV%. Két qua xac dinh do dang, do 1ap lai
ctia phuong phap duoc trinh bay ¢ Bang 4.

Bing 4. Két qua xdc dinh dé ding, do ldp lai trong ngay va khdc ngay

LLOQO LOC s0C mMQcC HQC
L (= 20 pg/ml) (= 60 pg/ml) (= 500 pg/ml) (= 4000 pg/ml) (= 8000 pg/ml)
D¢ dung,
o lap lai o o L L L
Do dung | CV | D¢ dung CV | bBodung | CV | Bodung | CV | Do dung | CV
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Trong ngay 96,3 58 102,6 3,9 105,0 2,6 103,7 1,3 98,1 7,9
Khdc ngay 105,0 10,9 102,1 6,2 104,1 6,0 102,2 6,2 100,1 6,2

Két qua thim dinh cho thdy & cic ndng do thép, trung binh va cao, phuong phap co do ding trong ngay va khac
ngay xap xi 100%; do lap lai trong ngay va khac ngay véi gia tri CV nho hon 15%.
3.5. Nghién ciru dj én dinh ciia hoat chit trong huyét twong

Tién hanh nghién ctru do on dinh cua nebivolol trong HT trén cac 16 mau LQC va HQC. Panh gia do 6n dinh cua
nebivolol trong HT bing cach so sanh ndng do nebivolol ¢ trong cic mau dugc bao quan so v6i nong do 1y thuyét.
Két qua nghién ctru d6 on dinh cua nebivolol duoc trinh bay trong Bang 5.
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Bdng 5. Két qua nghién ciru do on dinh ciia nebivolol trong huyét twong

D on dinh Mbu | Nong dé Iy thuyét (pg/ml) | Nong d sau béo quin (pg/ml; n=6) | % Sai khdc
LQC 64,8 72,7 12,2
4 chu ki dong - rd
HQC 8636,5 8764,5 1,0
D6 6n dinh thoi gian ngén | LQC 64,8 72,2 11,1
(6 gio, nhiét do phong) | HQC 8636,5 8080,5 - 6,4
D6 6n dinh trong LQC 65,8 74,4 - 13,0
autosampler (48 gio/6 °C) | HQC 8775,7 89531 -2,0
Do 6n dinh dai ngay LQC 64,8 69,6 7.4
(-35°C+-5°C, 106 ngay) | HQC 8636,5 8568.0 -0,8

Két qua thim dinh cho thay d6 on dinh ciia nebivolol trong huyét tuong tai cac diéu kién bao quan khac nhau (sau
4 chu ky dong — ra dong; bao quan ¢ nhiét do phong sau 6 gio; bao quan trong autosampler sau 48 gio va bao quan &
-35°C £ -5 °C sau 106 ngay) dap ung cac yéu cau vé do 6n dinh cua phuong phap phan tich thude trong dich sinh hoc.
4. Két luan

Nghién ciru da xdy dung duoc phuong phap dinh luong nebivolol trong huyét trong nguoi bang phuong phap
LC-MS/MS. Két qua tham dinh cho thay, phuong phap c6 gié tri gi6i han dinh luong dudi nhé (20 pg/ml); khoang
tuyén tinh rong (tir 20 pg/ml dén 10000 pg/ml); d6 ding dao dong trong khoang tir 96,3% - 105,0%; do lap lai voi
gia tri CV% nho (1,3% - 10,9%), thoi gian phén tich ngén (3,5 phut cho mdi miu), dap ing yéu cau ddi véi phuong
phéap phén tich thudc trong dich sinh hoc ctia US- FDA va EMA [2],[6]. Phuong phap da xay dung co thé img dung
trong cac nghién ctru danh gia twong dwong sinh hoc d6i voi ché pham chira hoat chat nebivolol.
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SUMMARY

A high throughput and specific method using Ultra Performance Liquid Chromatography tandem Mass Spectrometry
was developed for determination of Nebivolol in human plasma. The Nebivolol and internal standard were separated
from human plasma by liquid - liquid extraction technique. Analytes were chromatographed on a C8 column (100 x 2.1
mm; 1.9 um) with isocratic elution using a tandem quadrupole mass detector (QTRAP 6500" — AB Sciex). The mobile
phase consists of Methanol and Ammonium bicarbonate 5 mM solution with suitable ratio. The assay was linear over
the concentration range of 20 - 10000 pg/ml. The LLOQ was 20 pg/ml. The intra day and interday accuracy were within
96,3% - 105,0%, This method can be used for BE studies of Nebivolol preparations.

(Ngay nhan bai: 28/04/2020,; Ngay phan bién: 30/03/2021; Ngay duyét dang: 10/06/2021)
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XAY DUNG PHUONG PHAP PINH TiNH VA DINH LUONG ERLOTINIB
) TRONG VIEN NEN’ BAO PHIM ALVOCEVA
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

NGUYEN VAN BINH, NGUYEN THI MINH TAM, NGUYEN HUU THAO, TRAN THI HONG ANH

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Erlotinib, dinh heong, sdc ky long hiéu nang cao (HPLC)

1. Pit van dé

\o/\/O N\j
/O\/\O ~-N

AN

Hinh 1. Céng thirc cdu tao ciia Erlotinib hydroclorid [5]

Erlotinib hydroclorid c¢6 cong thuc phan tir 1a
C,,H,,CIN,0, va khdi lugng phan tir 1a 429.9.

Erlotinib 12 mot chit e ché thu thé yéu t6 ting
truong biéu bi (EGFR) tyrosin kinase duoc st dung
trong diéu tri ung thu phéi khong té bao nho (non-small
cell lung cancer), ung thu tuyén tuy va mot s6 loai ung
thu khac [7].

Ngay nay, da c6 mot s6 hoat chat dugc sir dung trong
diéu trj ung thu, trong d6 c6 hoat chét erlotinib da dugc
cap phép va luu hanh trén thi trudng. Tuy nhién trong
cac duge dién hién hanh nhu Dugc dién My (USP 42),
Dugc dién Anh (BP 2020), DDVN V chua ¢6 chuyén
luan nguyén liéu ciing nhu thanh phdm c6 chira hoat
chat erlotinib. Dé dép tmg nhu cau kiém tra chit lugng
va gép phan nang cao kha ning kiém tra chit lwong
thudc, trong pham vi bai viét nay chung téi xin gi6i
thi€u phuong phéap dinh tinh va dinh lugng erlotinib
trong vién nén bao phim Alvoceva bang phuong phap
sdc ky 16ng hiéu ning cao.

2. Thyc nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

Pi duoc hiéu chudn theo yéu ciu cua ISO/IEC
17025 va GLP.

- May sic ky long Shimadzu LC 20A véi detector
DAD;

Cot phan tich: YMC - RP18 (150 x 4,6 mm; 5 um);

- Can phan tich: Mettler Toledo AG245 véi do chinh
xac 0,01 mg;

- May lic siéu am;

- B0 loc dung cho sdc ky, cac dung cu thay tinh
chinh xac khac, ...
2.1.2. Héa chat, chat chudn

- Natri dihydrophosphat dihydrat (Merck, loai PA);

- Acetonitril loai dung cho HPLC (Merck);

- Methanol loai dung cho HPLC (Merck);

- Nuéc cit dung cho HPLC;

- Chat chuan
Pharmaceutical): ham
(nguyén trang).

erlotinib  hydroclorid:

lugng 91,5% C,,H,,

(TLC
N,0,

2.2. Déi twong va phwong phdp nghién civu
2.2.1. Déi twong nghién ciu

- Vién nén bao phim Alvoceva, 16 SX: 78674, Han
dung: 10/2021, do cong ty Remedica Ltd., Cyprus
san xudt; chira 150 mg erlotimib (dudi dang erlotimib
hydro...).

- Mau placebo: La mau gia duoc duoc chuin bi
nhu mot mau thir nhung khong ¢6 thanh phan erlotinib
hydroclorid, do cong ty Remedica Ltd., Cyprus cung
cép.

2.2.2. Phuwong phap nghién curu
2.2.2.1. Biéu kién sic ky

Trén co s& tham khao mot sé tai liéu [11,[31,[6],[7]
va cac trang thiét bi ¢ sin, chung toi da tién hanh khao
sat thanh phan pha dong, cot, dung mdi pha mau, téc do
dong,... dé xay dung chuong trinh sic ky nhu sau:

- Cot: YMC - Rpl18 (150 x 4,6 mm; 5 pm) hodc cot
tuong duong.

- Detector: 250 nm.

- Tc d6 dong: 1,2 ml/phut.
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- Thé tich tiém: 5 pl.

- Nhiét d6 budng cot: 40 °C.

- Nhiét d6 budng tiém mau: 25 °C.

- Dung dich rtra kim: Methanol - nudce (90 : 10).

- Dung moi pha mau: Nude - acetonitril (70 : 30).

- Pha dé{lg: Dung dic‘h dém pH 4,5 - methanol (30 :
70). Thay doi ty 1€ néu can.

(Dung dich dém pH 4,5: Hoa tan 15,6 g natri
dihydrophosphat dihydrat trong 1000 ml nude. Loc qua
mang loc 0,45 pm).

2.2.2.2. Phuong phép chuén bi mau

- Dung dich chudn erlotinib: Can chinh x4c khoang
32,8 mg chat chuén erlotinib hydroclorid (trong dwong
v6i khoang 30 mg erlotinib) vao binh dinh muc 50 ml,
thém 30 ml dung méi pha mau, lic siéu am dé hoa tan
va thém dung mdi pha mau dén vach, lic déu. Hut chinh
xac 5,0 ml dung dich trén vao binh dinh mtc 20 ml va
pha lodng bang dung méi pha mau dén vach, lic déu.

- Dung dich thir: Liy 20 vién, can xac dinh khdi
lugng trung binh vién, nghién min. Can chinh xac mot
luong bot ché pham (dd nghién min ¢ trén) tuong tng
v6i khoang 150 mg erlotinib vao binh dinh muce 500 ml,
thém 350 ml dung moi pha mau, lac siéu am & nhiét do
phong 60 phut dé hoa tan, thém dung méi pha mau dén
vach. Lic k¥, ly tim 4000 vong/phut trong 10 phut. Hut
chinh x4c 10,0 ml dung dich trong vao binh dinh muc
20 ml va pha lodng biang dung moi pha mau dén vach,
lic déu. Loc qua mang loc 0,45 pm, bo 2 - 3 ml dich loc
dau.

- Dung dich placebo: Can chinh xac mot luong bot
mau placebo (dd nghién min) twong tng véi khoang
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Hinh 2. Sdc ky d6 dung dich chudn erlotinib
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150 mg erlotinib vao binh dinh muc 500 ml, thém
350 ml dung moi pha mau, lic siéu m & nhiét o phong
60 phut dé hoa tan, thém dung méi pha miu dén vach.
Lic k¥, ly tim 4000 vong/phut trong 10 phut. Hat chinh
xac 10,0 ml dung dich trong vao binh dinh mtrc 20 ml
va pha lodng bang dung moi pha mau dén vach, lic déu.
Loc qua mang loc 0,45 pm, bd 2 - 3 ml dich lgc dau.

Tiém riéng 1& 5 pl dung dich chuan, dung dich thir
va dung dich placebo vao hé thong sic ky. Ghi lai sic
ky dd va dap ung cua pic chinh trong dung dich chuén
va dung dich thu.
2.2.2.3. Tham dinh phwong phap

Tién hanh thim dinh phuong phap phan tich véi cac
chi tiéu d6 dac hiéu, do tuyén tinh, d¢ dung, khoang xac
dinh, d6 lap lai va do chinh xac trung gian.
3. Két qua va ban luin
3.1. D¢ dic hiéu

Tiém lan lugt cic mau: Dung mdi pha mau, dung
dich placebo, dung dich chuin va dung dich thir vao
hé thdng sic ky. Trén sic ky d6 dung moi pha mau va
dung dich placebo (Hinh 4) khong c6 pic ¢ thoi gian luu
twong ung vai pic erlotinib (thoi gian luu khoang 4,6
phut) trén sic ky d6 cia dung dich chuan (Hinh 2). Sic
ky d6 cta dung dich thtr (Hinh 3) cho 1 pic c6 thoi gian
luu twong tng vé6i thoi gian luu pic erlotinib trén sic
ky d6 cua dung dich chuén. Quét phd tir ngoai kha kién
ctia dung dich chuan va dung dich thir v6i detector PDA
cho thiy quang ph hap thy tir ngoai kha kién ctia hoat
chat trong dung dich thir gidng véi quang phd hip thu tir
ngoai kha kién cua hoat chat trong dung dich chuén, hé
s trung phd déu x4p xi 1,0 (Hinh 5).

ml
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Hinh 3. Sdc ky d6 dung dich thir
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Hinh 4. Sic ky ao dung dich placebo Hinh 5. Hinh anh tring phé UV- VIS cia pic erlotinib
dung dich thir va chudn

Véi cac didu kién sic ky nhu trén va tir cac két qua thu duge da chimg to phuwong phép 1a dac hiéu dé phan tich
dinh tinh va dinh lugng hoat chét erlotinib.
3.2. Tinh thich hop ciia hé thong sic ky

Tinh thich hop ciia hé thong sic ky dugc xéc dinh bang cach tién hanh tiém lap lai 6 1an dung dich chuan c6
ndng do erlotinib khoang 0,15 mg/ml. Ghi lai cac gia tri vé thoi gian luu, dién tich pic, hé sé dbi xtng va sb dia Iy
thuyét ctia pic erlotinib.

Két qua khao sat tinh thich hop ctia hé thong sic ky duoc trinh bay & Bang 1.

Bing 1. Khado sat tinh thich hop ciia hé thong sdc ky

it Thoi gian luu Dién tich pic H¢ so6 doi xirng 8o dia ly thuyét
(phiiy) (mAU.s) (7) (N)
1 4,565 3479786 1,1 4671
2 4,542 3468794 1,1 4662
3 4,540 3482331 1,1 4671
4 4,537 3486098 1,1 4675
5 4,525 3489244 1,1 4676
6 4,525 3484193 1,1 4670
TB 4,539 3481741,0 1,1 4671
RSD % 0,32 0,20

Két qua ¢ Bang 1 cho thdy do lip lai (RSD) cua thoi gian luu = 0.3 % < 1,0 %; RSD cua dién tich
pic = 0,2 % < 2,0 %; Hé s6 d6i xtimg T = 1,1 <2,0; Sb dia 1y thuyét N = 4671 > 2000 cho thay h¢ thong sic ky trén
pht hop cho viéc phan tich dinh tinh va dinh lugng erlotinib trong ché pham.

3.3. Khdo sdt khodng tuyén tinh

Khao sat trén 5 dung dich chudn erlotinib v&i nong do tir 0,0592 — 0,2369 mg/ml, két qua ghi duoc trong
Béang 2 va Hinh 6.
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Bing 2. Két qua khao sat khodng tuyén tinh ciia phwong phdp

Dung dich 1 2 3 4 5

Néng dé (mg/ml) 0,0592 0,1185 0,1481 0,1777 0,2369

Dién tich pic (mAU.s) 1418875 2773940 3481741 4153360 5545538
Phuong trinh hdi qui: y = 23227688,39x + 34838,55
Két qua Hé s6 tuong quan tuyén tinh: r = 1,000
%Y =1,0%
, 3.4. Khdo sat do chinh xdc
D¢ tuyén tinh
0 t“ye t 3.4.1. Khao sat do lap lai

6000000 A

g V=232276233'13?]’(‘]; BAB3858 Khao sat thyc nghiém trén ché pham vién nén bao
=1, . . <A . z 2

5§ 4000000 phim Alvoceva véi cac diéu kién sac ky va cach chuan
% 2000000 bi mau nhu ¢ myc 2.2.2.1 va 2.2.2.2, 13p lai thi nghiém 6
3 0 lan, két qua dugc trinh bay trong Bang 3 (ngay 1).
& 0.000 0050 0100 0150 0200 0.250 Két qua cho thay phuong phap c6 do lap lai trong
a Néng a9 (mg/ml) ngay tét véi RSD 1a 0,3% (nhé hon 2,0%).

Hinh 6. Do thi khdo sat khodng tuyén tinh
cua phuwong phdp
Véi diéu kién sic ky da chon, trong khoang nong d
da khao sat, co su tuong quan tuyén tinh chat ché gitra
ndng do erlotinib va dién tich pic dap ung véi r = 1,000.

3.4.2. Khao sat do chinh xac trung gian

Xac dinh d6 chinh xac trung gian bang cach xéc
dinh ham lugng hoat chat trong mau ché pham boi kiém
nghiém vién khéc, tién hanh thtr nghiém tai thoi diém
khéc nhau véi cc diéu kién sic ky va cach chuén bi mau
nhu ¢ muc 2.2.2.1 va 2.2.2.2, 1ap lai thi nghiém 6 lan,
két qua dugc trinh bay trong Bang 3 (ngay 2).

Bing 3. Két qua khao sat dg chinh xdc ciia phwong phdp

Kiém nghiém vién 1 Kiém nghiém vién 2
(Ngay 1) (Ngay 2)
STT Lwong can ghuﬁn: 32,37 (mg) Lwong can ghuén: 32,92 (mg)
Dién tich pic chuan: 3481741,0 (mAU.s) Dién tich pic chuan: 3825972,0 (mAU.s)
Lugng mau Dién tich pic Ham lugng Lugng mau Dién tich pic Ham lugng
thtr (g) (mAU.s) (%) thir (g) (mAU.s) (%)
1 0,4640 3375449 97,4 0,4711 3698358 97,1
2 0,4695 3406804 97,2 0,4618 3612706 96,8
3 0,4758 3463194 97,5 0,4626 3633358 97,1
4 0,4737 3457327 97,7 0,4620 3609142 96,6
5 0,4331 3129738 96,8 0,4675 3687105 97,5
6 0,4667 3391464 97,3 0,4612 3631753 97,4
Trung binh =97,3%; n = 6; RSD = 0,3% Trung binh =97,1%; n = 6; RSD = 0,4%
Trung binh =97,2%; n =12; RSD = 0,4%
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Két qua xic dinh do lap lai ciia mdi kiém
nghi¢m vién RSD < 2,0% va d¢ chinh xac trung gian
RSD = 0,4% < 3,0%. Do @0, quy trinh dinh tinh va dinh
luong erlotinib trong ché phdm bang phwong phap HPLC
vé6i cac diéu kién da xay dung cho d9 chinh xéc cao.

3.5. Khdo sat dp dung

Do ding dugc xac dinh bang phuwong phap thém
chuin. Can mot luwgng chinh xac chit chuan erlotinib
hydroclorid khoang 131 mg, 164 mg va 197 mg (twong
ung voi khoang 120 mg, 150 mg va 180 mg erlotinib)
va 0,32 g bot placebo (twong tmg 1 vién) di nghién min
vao binh dinh muc 500 ml, thém 350 ml dung méi pha

mAu, lac siéu am & nhiét do phong 60 phit dé hoa tan,
thém dung méi pha mau dén vach. Lic k¥, ly tim 4000
vong/phut trong 10 phut. Hat chinh xac 10,0 ml dung
dich trong vao binh dinh mirc 20 ml va pha lodng bang
dung mdi pha mau dén vach, lac déu. Loc qua mang loc
0,45 um, bo 2 - 3 ml dich Igc déu, thu duge cac dung
dich ¢6 ndng do tuong tng 80%, 100%, 120% so véi
ndng d6 dinh lugng. Mdi mirc ndng do tién hanh 3 mau
doc 1ap. Tién hanh sic ky theo didu kién da ghi & muc
2.2.2.1 va ghi lai dién tich pic, tinh lugng hoat chét thu
hdi véi dung dich chuin & muc 3.1. Khao sat tinh dic
hiéu. Két qua khao sat 6 ding ctia phuong phap duoc
thé hién ¢ Bang 4.

Bing 4. Két qua khao st dg diing ciia phiong php.

2 ~ 0 .
Nong @9 (%) | |\ one Erlotinib Dién Lirgng % Erlotinib | % thu héi TB ¢
S0 voi nong , 2 LT Erlotinib . P
STT ” g hydroclorid chudn tich pic . hydroclorid moi mirc nong
a9 dinh them vao (mg) | (mAUs) | 'vdroclorid tim lgi dp khio sit
luong g ) tim lgi (mg) : :
1 1324 2810146 130,6 98,7
TB = 98,9%
2 80% 132,1 2819940 131,1 99,2
RSD =0,3%
3 1313 2792383 129,8 98,9
4 163,8 3484906 162,0 98,9
TB =99,1%
5 100% 161,7 3445578 160,2 99.1
RSD =0,3%
6 165,8 3546264 164,8 99.4
7 195,7 4167192 193,7 99.0
TB =99,2%
8 120% 1949 4169527 193,8 99.4
RSD =0,2%
9 195,2 4168207 193,8 99,3

Tir két qua thu duoc trong Bang 4 cho thiy ti 1¢ thu hdi cia erlotinib ndm trong gidi han tir 98,0% dén 102,0% va
RSD déu nho hon 2,0%. Nhu vay phuong phép c6 do thu hdi tot. Do do, quy trinh phén tich dat yéu cau vé do dung.
3.6. Khodng xdc dinh

Két qua danh gia do dung, do chinh xéac, & cac mirc nong dd 80%, 100% va 120% so v6i nong do dinh lugng,
ham luong hoat chat dam bao kha nang tim lai, ¢ chinh xac va ndm trong khoang tuyén tinh. Vay khoang xac dinh
ctia phuong phap 1a tir 0,12 mg/ml dén 0,18 mg/ml.

4. Két ludn

Quy trinh dinh lugng erlotinib trong vién nén bao phim Alvoceva biang phuong phap HPLC dap umg yéu cau vé
d6 dac hiéu, do thich hop ctia hé thdng sic ky, co sy tuong quan tuyén tinh chit ch& gitra ndng do erlotinib va dién
tich pic dap mg. Pong thoi quy trinh phan tich nay ciing c6 do dung va d6 chinh xéc cao, phit hop dé dinh lugng
erlotinib trong vién nén bao phim. Quy trinh phan tich nay c6 cac diéu kién vé trang thiét bi, dung moi hoa chat phu
hop véi da sb cac phong thi nghiém. Duya trén cac két qua thu dwoc, chung t6i dé nghi c6 thé ap dung quy trinh da
xdy dung dé dinh luong erlotinib trong cac ché pham tuong tu.
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SUMMARY

A simple, rapid, precise and accurate revered phase high- performance chromatographic method for the determination
of Erlotinib in a commercial tablet was validated. The chromatographic condition is programmed as follows:

- Column: RP18 (150 x 4,6 mm, 5 um), maintained at 40 °C.

- Detector UV: 250 nm.

- Flow rate: 1.2 ml/ phut.

- Injection volume: 5 ul.

- Mobile phase: Buffer solution pH 4.5 - Methanol (30 : 70).

(Buffer solution pH 4.5: Dissolve 15,6 g sodium dihydrogen phosphate dihydrate in 1000 ml of water).

The developed method was validated according to the ICH guidelines for specificity, system suitability, linearity,
accuracy, range and precision. This HPLC method has been applied successfully for the quantitative analysis of erlotinib
in a commercial tablet.

(Ngay nhan bai: 10/09/2020; Ngay phan bién: 28/01/2021; Ngay duyét dang:21/09/2021)

NGHIEN CUU PHAN LAP, TINH CHE ACID SALVIANOLIC B TU RE DAN SAM

 BACH TH] THAM, VU TRONG KHOA
NGUYEN TUAN ANH, POAN CAO SON, TRAN TH] THU TRANG

Vién Kiém nghi¢m thuéc Trung wong
T khoa: Acid salvianolic B, Pan sam, Salviae miltiorrhizae, phdn ldp, tinh ché.

1. Dit van dé
Cong thirc phdn tir: C; H, 0.
Phan tu lwong: 718,6 g/mol.

@ Tén khoa hoc: Acid (2R)-2-[[(2E)-3-[(2S,3S)-3-
" / A/ [[(1R)-1- Carboxy-2-(3,4-dihydroxyphenyl) ethoxy]
carbonyl]-2-(3,4- dihydroxyphenyl) -7-hydroxy-2,3-
dihydrobenzofuran-4-yl]prop-2-enoyl]oxy]-3-(3,4-
dihydroxyphenyl) propanoic.

Hinh 1: Céng thitc cdu tao cia acid salvianolic B

Tap chi KIEM NGHIEM THUOC - S6 3.2021; Tap 19.(73) 11



Duogc liéu Pan sam 1a r& va than r& phoi hodc sdy kho
cua cay Pan sam (Salvia miltiorrhiza Bunge), ho Bac ha
(Lamiaceae). Pan sam c6 tac dung gian tinh mach, hoat
huyét, ting cudng tuan hoan mau, 1am hét & mau,... Vi
vay, Pan sam hay duoc Kkét hop vo6i cac vi dugc liéu
khéc trong diéu tri cho cac bénh nhan mic bénh tim
mach nhu gitp tiéu huyét khdi, chéng réi loan nhip tim,
tang huyét ap va thiéu mau co tim.

Chét luong cia dugc liéu Dan sam da dugc tiéu chuén
héa trong cac dugc dién, cu thé Duoc dién Viét Nam
V, Dugc dién Trung Qudc 2015, Bo dir lidu duoc liéu
chuén cia Héng Kong, Duoc dién My, Duoc dién Anh.
Céc dugc dién quy dinh vé chi tiéu dinh tinh bing sic
ky 16p mong va dinh lugng bang phuong phap HPLC c6
xac dinh ham lugng cac marker khac nhau trong d6 co
acid salvianolic B. Ham lugng acid salvianolic B dugc
quy dinh khong dudi: 3,0 % (DDVN'V, CP 2015, USP
42, BP 2019) va 4,4 % (Hong Kong). Cac ché pham
doéng dugc c6 Dan sdm ¢ Viét Nam cling dugc danh gia
vé ham luong acid salvianolic B theo quy dinh.

Viéc kiém soét chat Iuong dugc liéu Dan sam doi hoi
phai ¢ cac chét chudn trong d6 c6 acid salvianolic B.
Dén nay viéc mua chuan acid salvianolic B phai dit mua
tir nudc ngoai, gia thanh cao, thoi gian cung cép bi kéo
dai gay kho khan cho cac don vi kiém nghiém. Hién chua
¢6 chuén acid salvianolic B dugc thiét lap tai Viét Nam.

Do vay dé co duoc nguyén li¢u thiét lap chuén,
chiing t6i tién hanh: Nghién ctru phan lap, tinh ché acid
salvianolic B tir duoc li€u Pan sam (Radix et Rhizoma
Salviae miltiorrhizae).

2. Thye nghiém
2.1. Thiét bi, héa chdt, chit chudn
2.1.1. Thiét bi, dung cu: Cac thiét bi, dung cu da dugc
hiéu chuan theo quy dinh cia GLP va ISO/IEC 17025.
* Vién Kiém nghiém thudc Trung wong:
- May HPLC Shimadzu;
- May sic ky 1ong khdi phd Sciex Qtrap 6500+ (My);
- May can hong ngoai Nilolet iS50 NIR (Thermo);
- Can ky thuat Mettler Toledo (d = 1mg), can phan
tich Mettler Toledo (d = 0,1mg);
- Ban mong silicagel 60 F,,; 60 RP-18 F, ., (Merck);
- Silica gel 60 (40 - 63 pm) (Merck); silica gel RP-18
(150 pm) (YMC);

- Bo cit quay chan khong Buchi;

- Cot thuy tinh, pipet chinh xac va cac dung cu thuy
tinh can thiét khac.

*Vién Hoa hoc:

- May cong hudng tir hat nhan Bruker S00MHz.

2.1.2. Héa chat, dung moi, chat chuan

- Chét chuan acid salvianolic B: Ham lugng 95 %
(C46H;,0,) tinh theo nguyén trang; S6 16: FOMO13,
ngudn gdc: USP.

- Chuan duoc ligu Pan sam, s6 16: CV 0116016.01,
nguén géc: VKNTTW

- n-Hexan, ethyl acetat, dicloromethan, methanol,
aceton, acid formic: dat tinh khiét phan tich; Acetonitril,
methanol: dat tinh khiét sic ky.

2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciiu

Nguyén li¢u st dung 1a dugce li¢u Pan saim mua trén
thi truong, dugc dinh tinh va kiém tra ham luong acid

salvianolic B dat theo DDVN V, ham lugng acid salvianolic
B trong nguyén li¢u la 3,98 %, tinh theo nguyén trang.

2.2.2. Phwrong phap nghién ciru
a. Phan ldp va tinh ché acid salvianolic B (AS-B)

* Chiét xuat: Tham khao chuyén luan Salvia Total
Phenolic Acids, trong CP 2015 va tién hanh khao sat
kha nang phan tan cuia AS-B trong nudc ¢ cac pH khac
nhau va ethyl acetat, ching t6i dwa ra quy trinh chiét
xuét cao chira acid salvianolic B nhu sau: Dugc liéu Pan
sam duoc thi nhé, nghién thanh bot tho, sau d6 chiét
bang nude nong. Loai tap bang ethanol, n-hexan, sau d6
duoc acid hoa va dem chiét véi ethyl acetat. Dich chiét
ethyl acetat dugc c6 thu hdi dung méi tao cin A.

* Phan lap va tinh ché

Acid salvianolic B tiép tuc dugc phan 1ap ra khoi
Cin A lan luot trén cac cot pha thuan va pha déo. Do
AS-B la chét phan cuc, do d6 dung méi rira giai qua cot
can c6 do phén cuc cao.

Phan 13p thé: MAu thir dugc hoa tan trong methanol,
sau d6 dugc phan tach bang phuong phap séc ky cot pha
thuan. Khao sat dé lua chon dung moi rua giai. Kiém
tra cac phan doan béng phuong phép sic ky 16p méng.
Phan doan chira AS-B (cin B) duoc chuyén sang giai
doan phan 1ap tinh.
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Phén lap tinh va tinh ché: Sir dung phwong phap
sic ky cot pha dao. Khao sat dé Iya chon dung moéi rira
giai. Kiém tra cdc phan doan bang phuong phép sic
ky 16p mong. Pinh danh chét tinh ché duoc bang cac
phwong phép do phd UV, IR, MS, NMR. Xéc dinh ham
lwong chit tinh ché dugc bang phwong phap HPLC.

b. Diéu kién sdc ky dé dinh tinh va dinh lwong AS-B

Chung t6i tién hanh khao sat cac hé dung moéi thich
hop dé phan tach AS-B bing phuong phép sic ky 16p
mong, xay dung va tham dinh phuong phap dinh luong
AS-B dé dua ra cic phuong phap dé dinh tinh va dinh
luong AS-B nhu sau:

* Piéu kién sic ky 16p mong (TLC)

- Pha thuén: Ban mong silica gel 60 F,, (Merck)

+ Dung moi trién khai: Dicloromethan - methanol -
acid formic (4 : 1:0,1);

+ Phat hién vét: UV 254 nm hogc 366 nm.

- Pha ddo: Ban mong silica gel 60 RP-18 GF 254
(Merck)

+ Dung mdi trién khai:

H¢ 1: Aceton - nudc - acid formic (40 : 60 : 1);

H¢ 2: MeOH - nudc - acid formic (40 : 60 : 1);

H¢é 3: Acetonitril- nudce - acid formic (30 : 70 : 0,4).

+ Phat hién vét: UV 254 nm hodc 366 nm.

* Phuong phap dinh lvong AS-B

Dung dich chuan: Khoang 0,2 mg/ml acid salvianolic
B trong methanol.

Dung dich thir: Can chinh xac khoang 10 mg chat
tinh ché dugc vao trong binh dinh mac 50 ml, thém 35
ml methanol, lac si€u am 10 phut, dé ngudi va thém vua
du dén vach bang methanol, lac déu.

- Diéu kién sic ky:

+ Cot sdc ky RP-18 (25cm x 4,6 mm, Spum).

+ Pha dong: Methanol - acetonitril - nudc - acid
formic (30 : 10: 59 : 1).

+ Budc song phat hién: 286 nm.

+ Tbc d6 dong: 1,0 ml/phut.

+Thé tich tiém: 10 pl.

3. Két qua va ban luin
3.1 Chiét xudt phan ldp va tinh ché AS-B
3.1.1 Chiét xudt

Can 200 g duogc li¢u Pan sam da nghién thanh bot
tho chiét voi nude nong 2 1an (500 ml nuée, dun & 80°C
trong 1h), loc. Gop dich chiét nudc, co dén cao long ty
trong khoang 1,2. Thém ethanol vao cao long dén khi
dugc dung dich ethanol 70%, dé yén trong 12 h, loc liy
dich. Co dich loc con khoang 200 ml. Léc dich loc véi
200 ml n-hexan, loai bo 16p n-hexan. Dich chiét nuge
duogc acid hoa bang dung dich HCI 5N dén pH2, chiét
tiép voi ethyl acetat. Co dich chiét ethyl acetat dén kho
dugc cin A (20g).

3.1.2. Phdn ldp va tinh ché AS-B

* Phan 1ap thd: Chudn bi cot sic ky: Dung cot
thity tinh duong kinh 10 cm, dugc nhdi 400g silica gel
(c& hat 40 - 63 pm). Ldy 20 g ¢in A hoa trong 5 ml
methanol, dua 1én cot. Rira giai bang hdn hop dung moi
dicloromethan-methanol-acid formic (9 : 1 : 0,2). Kiém
tra sy c6 mit ctia AS-B trong céc lo himg bang phuwong
phép TLC pha thuan (Muc 2.2.2.b) (Hinh 2). GOp cac
lo c6 AS-B, cét thu hdi dung moi dén can thu dugc céin
B (9 g).

* Phan lap tinh va tinh ché: Tién hanh lan luot qua
3 ¢t sdc ky pha dao (cot thily tinh duong kinh 6 cm,
nhdi 200 g silica gel pha dao RP-18, ¢& hat 150 pm).
Cin dugc nghién min, dua 1én cot.

- Cot 1: Hon hop dung méi rira gidi: Aceton - nudc -
acid formic (25 : 75 : 1). Hung dich rira giai, kiém tra sy
¢6 mit cia AS-B bang phuong phap TLC pha dao, dung
moi trién khai Hé 1 (Hinh 3). Gop cac lo chira AS-B, cét
thu hdi dung méi duoc cén C (2,3 g).

- Cot 2: Hon hop dung moi rira giai: Methanol-nuréc-
acid formic (30 : 70 : 1). Hung dich rira giai, kiém tra sy
¢6 mit cia AS-B bang phuong phap TLC pha dao, dung
moi trién khai Hé 2 (Hinh 4). Gop cac lo chira AS-B, cit
thu hdi dung méi duoc cén D (1,3 g).

- Cot 3: Hon hop dung moi rira gidi: Acetonitril-
nude - acid formic (30 :70 : 0,4). Hung dich rua giai,
kiém tra sy c6 mat ciia AS-B bang phuong phap TLC
pha dao, dung moéi trién khai Hé 3 (Hinh 5). Gop céc lo
chtra AS-B, cét thu hdi dung moéi dugce Chét tinh ché
(1,1 g).

Tir két qua danh gid ham luong AS-B trong nguyén
licu Pan sim: 3,98 % va khoi lugng Chét tinh ché
thu duogc (1,1 g), tinh duoc hiéu suit cta quy trinh 13: 13,8 %.

Lap lai quy trinh chiét xuét phan lap va tinh ché thém
2 1an, tong san pham thu duoc 1a 3,3 g Chét tinh ché.
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UV 254 UV 254 UV 366
Hinh 2: Phan doan co AS-B trong Hinh 3: Phan doan co AS-B trong giai dogn Phan 13p tinh
giai dogn Phéan lap tho va tinh ché (cot 1)
UV 254 UV 366 UV 254 UV 366
Hinh 4: Phan doan co AS-B trong giai doan Hinh 5: Phan doan c6 AS-B trong giai doan
Phin lap tinh va tinh ché (cot 2) Phén lap tinh va tinh ché (cot 3)

3.2. Xdc dinh ciu triic va ham lwgng chit tinh ché dwgc
3.2.1. Xac dinh cdu tric cia chat tinh ché dwoc
Tién hanh do phé UV, IR, MS va NMR cua chét tinh ché duoc va chuan acid salvianolic B. Két qua nhu sau:

m 1008 i)
“;';: Compound Name | Ret. Time| Similarity @
E»fﬂqcid Salviandlic B | 14.773 0.999918 |— W\J\‘w
38 m?%ge": Wavelengih 878661 mAD 24195 ﬂ :

100 i B{ChuanUSP:LotFOMOT3)

Malch:90.02 Match: 90,02

8

“%Transmittance

200+

150

“%Transmittance

=4 = = 50

- 2000 1800 1600 1400 1200 1000 800 600
e Wavenumbers (cm-1)

2000 2250 2500 2750 3000 3250 350.0 3750 4000 4250 4500 4750 nm

Hinh 6: So phé UV ciia chat tinh ché va chuan acid Hinh 7: So phé IR ciia chdt tinh ché va chudn acid
salvianolic B salvianolic B
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Nhan xét: Két qua chong phd UV ¢6 hé s6 similarity 13 0,9999 va so sanh phd IR cho hé s match 1a trén 90%.
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Hinh 8: Phé MS ciia chudn acid salvianolic B Hinh 9: Phé MS ciia chat tinh ché

Nhan xét: Két qua thu duoc, trén sic ky d6 ciia dung dich chuan va dung dich thir déu cho méanh phé c6 s khoi
m/z = 717,0 tuong tng v6i ion [M-H]~ phu hop v6i khdi lugng phan tir cia acid salvianolic B (M = 718,6 g/mol).

ACid Sanvia-MeOD-1H 5&8“ MAUTHU-MeOD-1H

Hinh 10: Phé 'H-NMR ciia chuén acid salvianolic B Hinh 11: Phé 'H-NMR ciia chdt tinh ché

Acidsalvianolic-MeOD-C13CPD !Egn AcidsalvianolicB-MeOD-C13CPD
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Hinh 12: Phé 3C-NMR ciia chuén acid salvianolic B Hinh 13: Phé 3C-NMR cia chét tinh ché
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Nhan xét: Phd NMR cho phd 'H-NMR va 13C- NMR
turong ty nhau gitra chét tinh ché dugc va chit chuin
acid salvianolic B.

Tir két qua UV, IR, MS va NMR cho thay chat tinh
ché duoc chinh 14 acid salvianolic B.

3.2.2. Xac dinh ham luvong acid salvianolic B tinh ché

Tién hanh dinh lugng ham lugng chét tinh ché bang
phuong phap HPLC nhu mo ta trong Muc 2.2.2.b, ghi
sdc ky dd, thoi gian luu va dién tich pic AS-B trén séic ky
d6 dung dich chuan va dung dich thir. Can ctr vao nong
d6 dung dich chudn, tinh két qua ham luong AS-B trong

mau thir. Két qua thu dugc chét tinh ché c6 ham lugong
AS-B 1a 92,58%, tinh theo nguyén trang.

4. Két luan

Nhom nghién ctru da xay dung dugc quy trinh
chiét xuét, phan 1dp va tinh ché acid salvianolic B
bang phuong phép chiét 1ong - 1ong va sic ky cot. Quy
trinh kha don gian, d& tién hanh, st dung cac dung
moi hoa chét thong dung. Chét tinh ché thu duoc la
acid salvianolic B ¢6 khéi lwong 3,3 g, c6 ham luong
92,58% dap tmg dugc nguyén liéu dé thiét 1ap chat
chuan acid salvianolic B.
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SUMMARY
Column chromatography method was developed for isolation and purification of salvianolic acid B from the root of
Dansham (Salvia miltiorrhiza Bunge). Using of silica gel G (size 40 - 63 um) and RP-18 (size 150 um) as station phases
and suitable mobile phases. The resulting purifier is salvianolic acid B with the weight of 3.3 g, with a content of 92.58%,

meeting the raw materials to establish the salvianolic acid B standard.

(Ngay nhan 27/03/2020; Ngay phan bién 21/04/2020,; Ngay duyét dang 30/03/2021)
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DANH QIA DOC TINH CAP VA BAN TRUONG DIEN
CUA VIEN NHUAN TRANG HADIPHAR

NONG THI VAN, NGUYEN TH] LIEN

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Thir doc tinh cdp, thir doc tinh ban truong dién, vién nhudn trang Hadiphar:

1. Pat van dé

ROi loan tiéu hoa 1a van d& vé tiéu hoa phd bién
hién nay, bat ctr ai ciing c¢6 thé mac phai tinh trang nay.
Pay 1a van dé tuy khong anh hudng truc tiép téi tinh
mang nhung néu tinh trang nay kéo dai c6 thé dan dén
céc bénh 1y man tinh vé duong tiéu hoa, anh huong téi
cudc sdng cua con ngudi. Trong cac triéu ching rdi
loan ti€u hoda thi tiéu chay va tdo bon la nhling tri¢u
ching thuong gip nhat. Hién nay do nhu ciu vé cac
loai thube diéu tri rbi loan duong tiéu hoa ngay cang
16n nén c6 nhiéu loai thudc méi ra doi, di cung voi do
1a nhu cau danh gia tinh an toan va hiéu qua cua thude.
Pap ung nhu cdu trén, & Viét Nam ciing c6 nhiéu céac
don vi tham gia vao hoat dong danh gia nay voi cach
lam d6i khi con khac nhau. Dé théng nhat cach thirc
thuc hién tao diéu kién thuan loi cho viéc danh gia
két qua va cong nhan két qua 1an nhau, BO y té di ban
hanh huéng dan “Thir nghiém tién 1dm sang va lam
sang thudc Pong y, thude tir duoc lidu” (ban hanh kém
theo Quyét dinh sé 141/QD-K2DT ngay 27/10/2015)
[2]. Trong huéng dan dd néu nghién ctru doc tinh cap
va ban truong din 14 hai chi tiéu duogc d& cap dau tién
trong s6 cac chi tidu co ban dé budc dau danh gia tinh
an toan cua cac thudc néi chung va thube diédu tri rdi
loan duong tiéu hoéa noéi riéng [2]. Vi vay & nghién
clru nay, chiing t6i tién hanh thir doc tinh cip va doc
tinh ban truong dién cia san pham “Vién nhuan tring
Hadiphar” do Cong ty C6 phan Dugc Ha Tinh san xuét
nhim so bo danh gia tinh an toan cua san pham.
2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit

- May xét nghiém sinh héa (Beckman Coulter AU
680, M¥);

- May xét nghiém huyét hoc (Sysmex XS-1000I,
Nhat Ban);

- May li tam lanh (Eppendorf 5804 R, Puc);

- May cit vi thé Microm HM315, Pc;

- Kinh hién vi quang hoc gin camera két ndi may
tinh (Nikon);

- Kim cong cho udng;

- Xy lanh, ging cao su, cdc thay tinh, chay cdi st;

- B6 kit dinh lugng cac chi sb huyét hoc va sinh hoa
(cua Stromatolyser va Beckman Coulter);

- Céc héa chit khac.

2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Dong vat thi nghiém

Chudt nhit trang gidng Swiss, trong luong 18 - 20 g,
dat ti€u chuan thi nghiém do Trung tdm Chan nudi dong
vat thi nghiém CIMAD - Vién V¢ sinh Dich té Trung uwong
cung cap.

Thé truong thanh khée manh, ca 2 gidng (duc va
cai), can nang 2,0 - 2,5 kg, dat tiéu chuan thi nghiém do
Vién Kiém nghiém thuoc Trung wong cung cap.

Tét ca cac quy trinh thyc hién trén dong vat thi
nghiém déu dugc chuan hoa theo cac quy dinh ctia GLP
va ISO 17025 va tuan thu cac quy dinh dao duc trong
nghién cttu y sinh hoc.

2.2.2. Péi twong nghién ciru

Thyc phdm chirc nang “Vién nhuén trang Hadiphar”
do Céng ty c6 phan Dugc Ha Tinh san xuat, so 16 san
xuat: RD001, ngay san xuat 01/01/2017, han dung:
01/01/2020.

2.2.3. Phuwong phap nghién curu

2.2.3.1. Thir doc tinh cap [1],[2],[3]

Chudt nhét tring dugc nudi trong diéu kién chudng
thoang mat, ddm bao v¢ sinh, ché d6 an uéng theo nhu
clu cua chudt. Chudt duge nhin an 15 gi0 trudc khi thi
nghiém, nudc udng theo nhu cau. Kiém tra cn ning
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trudc khi thu nghiém. Chudt dat cac yéu cAu vé can
nang dugc dua vao thu nghiém.

Puong ding thubc: Puong udng, cho chudt udng
bang cach dung bom tiém kim cong dau ti dé dua thang
thube vao da day chuot.

Chuén bi mau thir: Can mot lugong mau thu, tron déu,
thém nude vira du dé tao thanh hdn dich thir c6 chira
0,80 g mau thi/ml.

Chia chu6t nhit tréng thanh cac 16, mdi 16 10 con. Tién
hanh thtr nghiém so b xac dinh mirc lidu LD, (khong
lam chét chudt) va LD, (Iam chét 100% sé chudt thi
nghiém). Thir nghiém chinh thirc duoc tién hanh trén 5
nhém chudt v6i 3 lidu trung gian thém giita LD,valLD,,,.
Tinh liéu LD, theo phuong phap Behrens [2].

Theo dbi biéu hién cua chudt (vé thé trang, hanh vi,
van dong, tinh trang an, uéng, phan, nudc tiéu,.. .) sau
khi udng trong 24 gid dau va theo ddi hoat dong cia
chudt trong thoi gian 7 ngay sau khi udng.
2.2.3.2. Thir doc tinh ban truong dién [2],[5],[6]

Nghién ctru doc tinh ban truong dién duoc tién hanh
trén 3 nhom tho gdm 1 nhém chimg va 2 nhém thir, mdi
nhom 8 con. Hai nhém thir dwoc cho ubng mau thir véi
lidu 0,558 vién/kg thé (5 ml hdn dich B/kg tho) va lidu
1,674 vién/kg thé (5 ml hon dich A/kg tho). Nhém chimg:
cho udng nudc. Cho thé ubng bang cach dung xi lanh
bom thudc qua éng thong (sonde) duge ludn tir miéng
vao thang da day tho. Thoi gian udng lién tuc 28 ngay.

Mau thir: Chuén bi 2 hén dich ¢6 nong d khac nhau.
Hon dich A (ndng d6 0,335 vién/ml): Nghién bot thude

cta 55 vién mau thir v6i nude vira di 164,3 ml (hdn dich
A). Hén dich B (nf‘)ng d6 0,112 vién/ml): Pha loang 40
ml hon dich A véi nuée vira di 120 ml (hdn dich B).

Thé dwoc nudi trong cung diéu kién méi truong va
cung ché do dinh dudng can bang, duoc cho in va udng
nude day di trong sudt qua trinh thir nghiém.

Theo di thé hang ngay vé mirc do tiéu thy thirc an,
kha nang hoat dong, tinh trang phan, 16ng. Trudc thi
nghiém, xac dinh can nang cua tho, cac d4u hiéu toan
than, 1dy mau xét nghiém danh gia cac chi sb huyét hoc
(sé luong hf)ng cau, bach cau, tiéu cau, hemoglobin,
hematocrit), cac chi s6 sinh hoa (AST, ALT, cholesterol,
bilirubin, creatinin, urea, protein toan phan). Theo ddi
cén nang cua tho hang tun. Sau 14 va 28 ngay udng
thudc, 1y mau tho dé 1am cac xét nghiém néu trén. So
sanh két qua cta nhom thir va nhom chimg theo phuong
phap thong ké. Quan sat dai thé va vi thé mot s6 to chirc
(gan va than) sau khi két thic thi nghiém.

3. Két qua va ban luin
3.1. Djc tinh cip

Trude tién chung t6i tién hanh nghién ciu so bo
dé tim muc lidu khong 1am chét chudt thi nghiém va
murc lidu 1am chét 100% sb chudt thi nghiém. Qua thir
nghiém nay, chung t6i da tim dugc liéu khong gy chét
chuot 1a 24,0 g mau thi/kg chudt, lidu gay chét 100% sb
chudt thir nghiém 1a 44,0 g mau thir/kg chudt.

Tiép d6 & thir nghiém chinh thirc, ching toi cho
chuét udng véi 6 muc lidu ting dan nhu & Bang 1.

Bing 1. S6 liéu thir dc tinh cdp vién nhudn trang Hadiphar

Mike lidu e mi ML;;,’:L; Z;ch”év S0 Chu::,; c;h:?é’t/ song Y chlgtvc;)l;é;/ song 9% Chét
1 24,0 0/10 0/28 0
2 28,0 2/8 2/18 10,00
3 32,0 5/5 7/10 41,18
4 36,0 7/3 14/5 73,68
5 40,0 8/2 22/2 91,67
6 44,0 10/0 32/0 100,00

Sau khi uéng thudc, chudt co cac biéu hién ngo doc
tuy theo muc lidu uéng. O muc lidu thip (24,0 g/kg
chuot) khong nhén thiy c6 biéu hién ngd doc, chudt an
ubng, hoat dong binh thudng tuy nhién luong phan bai
tiét ra nhidu va u6t hon so voi nhom ching. O mire lidu

2,3, 4, 5 va 6, sau khi udng hdn dich thu, sé chudt chét
¢6 biéu hién nim mét, giam hoat dong (bai tiét ra nhiéu
phan uét). S6 chudt khong chét & cac mirc lidu trén ciing
¢ biéu hién giam hoat dong, mét moi. Sau 24 gio, )
chuot khong chét dn udng hoat dong binh thuong trg lai.
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Do thi s6 liéu doc tinh cép thuc nghiém cta vién nhuan trang Hadiphar duoc trinh bay ¢ Hinh 1.
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Hinh 1. D6 thi s6 liéu djc tinh cdp

Tiép d6 ching t6i tinh sai sé chuén theo cong thirc

(Es| pso)* = ksd /n
Trong do:  k: Hé 56 Behrens = 0,66

n: 86 chudt trong moi nhém,

s: Phan phdi chuén c6 gié tri bing (LDg, - LD,()/2

V6i LDy, va LD, la cac mirc liéu gdy chét 84% va
16% dong vdt thi nghiém trén do thi so liéu doc tinh cap.

Theo d6 thi, ta c6: LD, =29,0 g mAu thirkg chudt,
LD, = 38,0 g mau thi/kg chudt.

Gia tri s = (38,0 — 29,0)/2 = 4,5 g mau thu/kg chudt.

Sai s6 chuan: (Es| pso)* =ksd /n=0,66x4,5x 4,0/10
nén S, ., = 1,1 g mau thi/kg chudt

Vay LD, =(33,1+1,1) g mau thirkg chudt.

3.2. Djc tinh bdn trwong dién

Trude tién ching t6i lwa chon mirc lidu thir nghiém
cho nghién ctru thir doc tinh ban truong dién cta san
pham vién nhuan trang Hadiphar dua trén lidu sir dung

LD, duoc tinh theo phuong phap Behrens [2] theo
cong thuc:
LDy, = A+ (50-a)x d/(b -a)
Trong do:
A: Liéu gdy chét a % PVIN
a: % DVIN chét sdt dudi 50% sao cho a < 50%
b: % DVIN chét sat trén 50% sao cho b > 50%
d: khodng cdach giita cdc liéu (g)

Dua trén bang so li¢u ta co:

a=41,18% b=73,68%
A =320 (g/kg chudt) d=4,0 (g/kg chuot)
Nhu vay:

LD, =32,0+ (50 — 41,18) x 4,0/(73,68 — 41,18)
LDy, = 33,1 g mau thi/kg chudt.

t6i da trén ngudi 13 9 vién/ngudi/ngdy) va sir dung hé sb
chuyén d6i lidu giita tho va nguoi 1a 3,1 [6] dé lya chon
2 muec liéu thir nghiém 1a 0,56 vién/kg tho (tuong tng
v6i muc lidu dy kién cho ngudi 1a 9 vién/ngudi 50 kg/
ngdy) va 1,67 vién/kg tho (cao gip 3 lan liéu du kién
cho nguoi).
3.2.1. Két qua theo déi cdn ndng tho

Trong thoi gian thi nghiém, tat ca cac tho déu hoat
dong binh thuong, dn udng tot, 16ng muot. Khong ¢
biéu hién bat thuong vé thé trang, an udng ciing nhu van
dong. Tuy nhién tho ¢ 2 nhom thir bai tiét nhiéu phan
w6t hon so v6i nhém chimg. Két qua theo ddi can ning
duogc trinh bay & Bdng 2. Tho ting can ¢ nhom chung
va hai nhom thir, ¢6 su khac biét khi so sanh véi trude
thir nghiém trong mdi nhém (P < 0,05). Nhu vay trudc
thtr nghi¢ém va sau thir nghiém cén nang trung binh cta
tho & cac nhom thur khong c¢6 su khac biét so voi nhom
> 0,05), (P

ching (P .. (T1-C) va P

Psau (T2-C) = 0’05)'

truge (T2-C) sau (T1-C) V@
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Bdng 2. S6 liéu can ndng tho

Két qud cdn ning (kg)
Nho =8 P
om (n=5) Trudc TN Sau 7 Sau 14 ngay | Sau 21 ngay | Sau 28 ngay
m) | meav(m) | (m) (in, (in,
Ching (C) 2,12+0,07 | 2,22+0,10 | 2,30+0,10 | 2,37+0,10 2,45+£0,10
0 L Sc th Ptrué'c—sau < 0’001
7050 vai trudc thu 104,6% 108,4% 111,2% 114,6%
nghiém
Thir 1 (T1) | 2,16+0,11 | 226+0,09 | 2,35+0,10 | 2.39+0,13 | 248+0,15 | P_. _ <0,001
% so véi trude thi Pirse (1) > 0,05
o 80 Vol truge thu 104,6% 109,1% 110,7% 115,0% | P > 0,05
nghi¢ém sau (T1-C)
Thu 2 (T2) 2,17+0,08 | 2,27+0,10 | 2,36 0,09 | 2,33+0,11 2,47+0,14 P isesan < 0,001
% i trude th Pwse (1)~ 0,05
0 S0 vor truoe 104,7% 109,0% 107,3% 1142% | p > 0,05
nghlem sau (T2-C) >

3.2.2. Két qua theo déi cic chi s6 huyét hoc
Trude, giita va sau khi thir nghiém, tho duoc kiém tra cac chi s6 vé huyét hoc, s6 liéu duoc trinh bay & Bdng 3.
Két qua so sanh thong ké theo t-test cho thay: trudc, giita va sau thi nghiém khong c6 su khac biét c6 ¥ nghia giita

nhom chung va 2 nhom thi nghiém (P >0,05; P >0,05; P 1 o> 0,05) (Bang 4).

C-T trude C-T gitra

Bing 3. Két qua theo déi cdc chi s6 huyét hoc the ciia cdc nhém thir nghiém

Chi s6 Hong ciu Bach ciu Tiéu ciu Hematocrit Hemoglobin
Nhoém (x 10"/ lig) (x 10% liy) (x 10% li) (%) (g/dl)
Truéc TN 5,7+ 0,4 9,0+1,7 452,5+ 86,4 388+25 12,0£0,8
Chirng
Giita TN 5,6+0,8 9,4+1,2 401,6 = 80,7 38,3+£2,6 11,2+ 1,1
(n=8)
Sau TN 55+0,3 10,3+2,0 345,9 + 52,8 36,8 +1,8 12,1+0,5
Truwéec TN 55+0,5 8,6+ 1,1 427,0 £ 86,0 372+26 11,6 +0,9
Thir 1
Giita TN 5,5+0,7 8,7+0,9 437,8 £ 86,2 40,1 +4,3 11,3+1,3
(n=8)
Sau TN 5,7£0,3 9,0+ 1,4 342,4 + 58,2 382+1,8 12,4+0,6
Truéec TN 5,8+0,5 84+1,8 403,0 + 88,3 38,5+2,5 12,1 +0,9
Thir 2
(a=8) Giita TN 52+0,5 94+2,1 397,3+ 77,6 36,6 +5,7 11,7+ 1,1
n=
Sau TN 5,8+ 0,4 8,8+1,4 381,1 +£38,0 38,4+ 2,1 12,6 +£0,6
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Bing 4. Két qua so sanh thong ké theo t-test cac chi s6 huyét hoc tho ciia cac nhém thir nghiém

Chi s6 C . s
P Hong cau Bach cau Tiéu cau Hematocrit Hemoglobin
P, 0,451 0,643 0,564 0,239 0,319
Truoe TN
P, 0,704 0,533 0,276 0,839 0,814
P, 0,950 0,244 0,402 0,341 0,951
Giita TN
P, 0,372 0,919 0,914 0,439 0, 461
P, 0,234 0,160 0,902 0,147 0,286
Sau TN
P, 0,112 0,105 0,148 0,115 0, 083

3.2.3. Két qua theo déi cdc chi s6 sinh héa (thude chire ndng gan va thin)

C-T trude

>0,05) (Bing 3, 6).

Qua két qua xét nghiém chi sb sinh hoa trude, giita va sau thi nghiém hau hét cac chi s6 déu khong co su
khéc bi¢t gitta nhém chiig va 2 nhém thu (P

Bing 5. Két qua theo doi cdc chi s6 sinh héa (gan, thin) ciia tho ciia cdc nhém thir nghiém

Chi s AST ALT tfg::;::f; Pro{ein toan | Cholesterol | Urea Creatinin

Nhém (U/liy) (U/li) (umol/lit) phan (g/lit) | (mmol/l) |((mmollit) (umol/lit)

Truwde TN | 38,9+12,1 | 63,8+13,3| 1,3£0,9 60,0 +2.8 22+1,0 |40+£09| 88,1+49

Chung| Giiza TN | 39,6 £10,9 | 59,0+ 14,1 | 2,4+ 1,0 53,1+8,0 2,6+0,6 |3,3+£0,5| 955+12,8
m=8) | Sau TN [389+12,6|61,1+19,9| 1,4+1,0 54,5+4,6 1,9+0,7 |4,1+0,7| 101,8+11,5
Truwée TN | 33,1 £13,5(59,6+142 | 1,3+£0,8 59,8 +3,7 24+1,1 |44+0,5| 87,6+14,4

Thi 1 | Giga TN | 33,3+£9,0 | 53,8+10,6 | 2,0+0,8 57,5+€7,1 2,6+0,7 |3,3+0,8| 86,7+ 13,8
(m=8) | Sau TN |50,6+163|70,4+19,1| 1,6+0,9 54,6 £3,5 22+08 |4,0+0,7| 112,6 16,2
Truwoe TN |33,0£13,8 [ 62,5+15,6 | 1,5£0,9 60,0 £2,5 29+1,6 |45+0,5] 963+114

Th 2 | Giba TN | 359+£82 | 58,5+11,6| 2,1+1,1 53,7+74 22405 [3,2+09| 962+5,9
m=8) | Sau TN |53,8+199|725+13,2| 1,5+1,0 549+33 1,9+04 |43+0,8| 109,6+38,6

Bing 6. Két qua so sin

h thong ké theo t-test cdc chi s6 sinh héa tho ciia cdc nhém thir nghiém

Chi 56 ilirubi ;
AST ALT Bl‘hm’";n Itroteni Cholesterol Urea Creatinin
P toan phan toan phan

P, 0,381 0,551 0,921 0,935 0,841 0,321 0,928
Truoc TN

P, 0,373 0,860 0,672 1,000 0,335 0,222 0,095

P, 0,225 | 0416 0,397 0,259 0,951 0,953 0,207
Giita TN

P, 0,449 | 0,932 0,654 0,869 0,135 0,908 0,896

P, 0,131 0,353 0,789 0,990 0,449 0,813 0,498
Sau TN

P, 0,096 | 0,198 0,809 0,878 0,944 0,147 0,149
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3.2.4. Két qua theo déi chi sé glusose trong huyét
twong

Qua két qua xét nghiém chi sé glucose trong huyét
tuong trudc, giira va sau thi nghiém hau hét cac chi sé
déu khong c6 su khac biét gitta nhoém ching va 2 nhom
thr (P 1 e > 0,05) (Bang 7).
3.2.5. Quan sat dai thé

Két qua quan sat dai thé cac co quan ndi tang cua tat
cacac tho thir nghiém cho thay: khong ¢6 biéu hién khac
thuong vé hinh dang bén ngoai, mau sic clia cac t6 chirc
tim, gan, thén, ph01, da day, rudt cua cac tho nhém thi
s0 v&i nhom chung sau thi nghiém.

Bing 7. Két qua theo déi chi s6 glucose trong huyét
twong cua tho cua cdc nhom thw nghiém

thdy tang sinh xo, khong thay ting sinh 6ng mat va ciing
khong thiy xdm nhép viém. Céc té bao gan c6 hinh thai
binh thudng, ty 18 té bao gan thoai hoa thap (khoang 1%
va chii yéu thoai hoa nudc), mot sd té bao ling dong
glycogen murc do nhe, khong thiy hoai tir té bao gan
(Bang 8 va 9).

Trén cac manh cét tir mo than cho théiy cac cau than,
6ng than c6 hinh thai binh thuong. Trong cac cau than
nhan 16 khoang Bowman, khong thiy ting sinh té bao
cudn mao mach cau than, mang day cudn mao mach
cau than khong day. Cac dng than co cau trac, hinh thai
trong giéi han binh thudong, mé dém khong thiy xam
nhdp viém, khong xo hoa. Cac té bao 6ng than khong
lang dong glycogen, khong thoai hoa, khong hoai tir

Chisé | Glucose (Bang 8 va 9).
. (mmol/lit) Per z
Nhom Bdng 8. Hinh anh gidai phdau mé bénh hoc gan va thdn
Trwée TN 7.5+ 0.8 _ (nhuém HE, d¢ phéng dai 400 lan)
Chirng .. . N A . A g A
(n=8) Giita TN 7,1+1,0 - STT |Nhom | Hinh dnh mé gan | Hinh dnh moé than
n =
Sau TN 6,1 +0,7 -
Truwéec TN 7,8+0,5 0,429
Thirl | Giga TN | 70:14 | 0966 , SR
(=5 1 |Ching Nhu md gan cd ’ c cau than vééng
Sau TN 6508 0,424 cAu trac hinh thai | than c6 hinh thai
Truwée TN 79409 0372 trong gidi han binh binh thudong
Thik 2 ’ ’ ’ thuong.
" Gita TN 6311 | 018
(n=8)
Sau TN 6,3+0,3 0,464
3.2.6. Quan sat vi thé
LAy mau tiéu ban gan, than trén 3 tho ngiu nhién trong Thu 1 : ; X
tung 5nh(')m thi nghiém va nhom ching, ti€u ban quan sat 2 t(}llf;) Nhu mod gan ¢6  |Céc cau than va dng
vi thé. Tiéu ban gan va than duoc c6 dinh bang Formalin cAu trac hinh thai | than c6 hinh thai
10%, nhudm bang dung dich nhuém Hematoxylin eosin trong tghw} han binh binh thudng
(HE) va Perioric acid Shiff (PAS) va quan sat dudi kinh ong.
hién vi quang hoc d6 phong dai 100 va 400. Céc tho thir
nghiém déu c6 gan va than khong bi tén thwong, hinh
anh cau triic trong gidi han binh thudng. Khong co cac
tridu ching bat thuong lién quan dén mau thir véi 2 mirc Thu 2
lidu khac nhau so voi nhom chung. 3 | (liu RRTLRERR TR e A
L oo cao) | Mo gan khong hoai [Cac cau than va dng
Trén cac manh cat cia mo gan cho thay cau tric gan tir, khong xo hoa. | than c6 hinh thai
khong bi ddo 16n, nhan 18 céc ti€u thuy véi tinh mach binh thuong
trung tam va cac khoang ctra. Tai cac khoang cira khong
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Bing 9. Hinh anh giai phau mé bénh hoc gan va thin
(nhuom PAS, do phong dai 400 lan)

STT| Nhom | Hinh anh mé gan | Hinh dnh mé thdn

I |Ching s g seel | EAloeTRes
M0 than binh Mang day cau than
thuong, khong thay | va dng than khong
ton thuong day.

w9 ;oY

Thu 1
2 | (lidu | PSS 8 -
thép) MO6 than binh ) Cudn mao mach cau
thuong, khong thay | than, mang day cau
ton thuong than va 6ng than
khong day
Thir 2
3 | (litu | SHerkts :
cao) M6 than binh  |Cudn mao mach cau

thuong, khong thiy | than, mang d4y cau
ton thuong than va ong than
khong day

4. Két luan

Két qua thu dugc trong nghién ctru nay cho thiy mau
thtr vién nhuén trang Hadiphar c6 LDy, = (33,1 = 1,1)
g mau thirkg chudt. Theo phan loai doc tinh ciia GHS
[4], mAu thir vién nhuén trang Hadiphar c6 doc tinh thap
dudi ngudng phan loai.

Khi cho tho uéng méu thir v6i 2 mirc liéu 1a 0,56
vién/kg tho/ngdy (twong tmg v6i muc lidu tdi da dung
cho ngudi 1a 9 vién/ngudi/ngay) va mirc lidu 1,67 vién/
kg tho/ngdy (cao gap 3 lan so véi lidu tbi da ding cho
ngudi), trong 28 ngay khong thiy c6 anh huéng co y
nghia théng ké dén thé trang, chirc nang tao mau va mo
bénh hoc gan thén trong subt qua trinh uéng.

Khong nhén thiy su bat thuong va khac nhau vé hinh
dang bén ngoai, mau sdc cua cac td chuc tim, gan, than,
phoi va hé tiéu hoa khi quan sat dai thé cling nhu ciu
trac cua gan, than khi quan sat vi thé ctia tho giita nhom
ching va 2 nhom thu.

Cac két qua thyc nghiém ban dau cho th?iy vién
nhuén trang Hadiphar c6 doc tinh thdp trén chudt nhét
trang va khong anh huong co hai véi tho khi dung thude
lién tuc trong 28 ngay.
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SUMMARY

“Vien nhuan trang Hadiphar” capsules manufactured by Ha Tinh Pharmaceutical Company, was evaluated for acute
and subchronic toxicity in mice and rabbits, respectively. The acute toxicity results indicated indicated that LD 5, of “Vien
nhuan trang Hadiphar” in mice according to the method of Behrens is (33.1 £ 1.1) g/kg body weight for single dose
oral admistration (equivalent to 269.0 capsules/50 kg body weight human/day). In the repeated - dose toxicity study,
rabbits were administrated “Vien nhuan trang Hadiphar” with the doses of 0.56 and 1.67 capsules/kg/day for 28 days
(equivalent to the dose using on human and the dose of 3 times more than one using on human). Blood sample were taken
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onday 0, day 14 and day 28 of experiment for hematological, biochemical exams. Liver and kidney samples were taken
on day 28 for histopathological determinations. The repeated dose toxicity results revealed that there were no significant
differences in hematological and serum biochemical values between control and treatment animals. Furthermore, no
histopathological changes in the liver and kidney of rabbits treated with “Vien nhuan trang Hadiphar” were observed.

(Ngay nhan bai: 31/11/2019; Ngay phan bién: 06/02/2020,; Ngay duyét dang: 16/12/2020)

NGHIEN CUU XAY DUNG QUI TRINH PINH TINH, PINH LUONG
2,4’-DIHYDROXY-6"-METHOXY-3’5’-DIMETHYLCHALCON TRONG NU VA
LA VOI (CLEISTOCALYX OPERCULATUS)

PHUONG THIEN THUONG

Vién Khoa hoc va Cong nghé
Viét Nam - Han Quoc (VKIST)

NGUYEN TH] PHUONG THAO®, NGUYEN TH] HANG

Vién Kiém nghiém thuoc Trung wong

Tir khéa: Vi, Cleistocalyx operculatus; 2’4 -dihydroxy-6-methoxy-3°5 -dimethylchalcon;

1. Pit van dé

Cay Vi [Cleistocalyx operculatus (Roxb.) Merr. et
Perry] thudc ho Sim — Myrtaceae dugc coi la mot vi
thudc quy. La Véi va nu Véi duoc nhan dan st dung
v6i cach ché bién don gian tao thanh loai tra ndu hay
ham lay nudc udng hang ngay vira ¢6 tac dung thanh
nhi¢t vura c6 tac dung kién ty, tiéu thuc, ha duong huyét
[1]. Vé tac dung sinh hoc, Vi c6 tac dung chéng viém,
chdng oxy héa, chdng ung thu, khang bénh Alzheimer’s,
khang virut, 1am giam duong huyét [5]. Hop chat 1a
2',4'-dihydroxy-6'-methoxy-3',5'-dimethylchalcon
(CsH 50, - ky hi¢u 1a CO1) da dugc chung minh la
thanh phan chinh ciia Vi nu va Véi 14 [3]. CO1 ciing di
dugc ching minh c6 tac dung chdng viém [5], phuc hoi
té bao gan bi ton thwong [6], ha dudng huyét [4], irc ché
su phét trién cta té bao ung thu [7] nén phu hop vdi cac
tac dung ké trén va cong dung thanh nhiét, chéng viém,
ha duong huyét cua duge liéu Vi nu trong Dugc dién
Viét Nam V [1].

Nu Vi va 14 Vi duge ding trong dan gian, trong y
hoc ¢ truyén va dén nay di c6 nhidu san pham tra dwoc
san xudt tir dugc liéu nay. Vi 14 va Vi nu d3 duoc dua
vao Duoc dién Viét Nam [1] nhung chua thiy c6 trong
cac Dugc dién cac nudc khac. Theo Duoc dién Viét

Nam V, Vi 14 va Vi nu duge dinh tinh bang phuong
phap hoa hoc va phuong phap sic ky 16p mong (so sanh
véi duge lidu ddi chiéu), dinh lugng béng xéac dinh chét
chiét trong duoc liéu bang phuong phép chiét nong véi
ethanol 70%. Tuy nhién, Dugc dién Viét Nam chua
quy dinh st dung chit danh diu dé dinh tinh va dinh
luong [1].

Trong dé tai cip co s ciia Vién Kiém nghiém thudc
Trung wong “Nghién ciru chiét xuét, phan lap va tinh
ché 2’,4’-dihydroxy-6-methoxy-3’,5’-dimethylchalcon
tir nu Voi (Flos Cleistocalysis operculati) dé thiét 1ap
chét chuan” chiing t6i da chiét xudt, tinh ché va thiét lap
chét chuan COL1 [2].

Hién nay, méi c6 tac gia C-L Ye va cong sur cong bd
quy trinh sic ky 16ng hiéu ning cao (HPLC) dinh luong
ddng thoi CO1 va acid ursolic trong nu Vi (dung moi
pha dong methanol — acid H,PO, 0,2% (93:7), detector
UV 220 nm, téc d6 dong 1ml/phut). Trong do, dd cong
b két qua tham dinh phuwong phap chua day du gom do
tuyén tinh (2 — 60 pg/ml), LOD = 0,2 pg/ml, d¢ dung tai
mot mirc ndng do (97,5% voi RSD = 4,8%) [9]. Bai bao
nay chiing t6i trinh bay két qua nghién ctru xay dung va
thim dinh qui trinh dinh tinh va dinh lugng chat CO1
trong nu Vi va 14 Vi bang phuong phap HPLC.
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2. Phwong phap nghién ciru
2.1. Thiét bi, héa chit

2.1.1. Thiét bi, dung cu: Cac thiét bi, dung cu cta Vién
Kiém nghiém thudc Trung wong (di dugc hidu chuin
theo yéu cau ctua ISO/IEC 17025 va GLP), gom:

- May HPLC SHIMADZU LC20A, detector DAD;

- Can phan tich METTLER TOLEDO XPE-26; d%
phan giai 0,001 mg

- B6 dung cu sinh han, pipet chinh xac...

2.1.2. Héa chat, dung moi

- Methanol (HPLC; Merck); Acetonitril (HPLC;
Merck); Ethanol 96% (PA; Viét Nam); Toluen (PA,
Merck); Acid formic (PA, Merck); Silica gel (63-200
pm; Merck).

- Chét chuian 2’,4’-dihydroxy-6’-methoxy-3",5’-
dimethylchalcon (San pham dé tai co so cta Vién Kiém
nghiém thudc trung wong), SKS: E0120358.01
2.2. Déi twong nghién ciru

Nu Véi (Flos Cleistocalyx operculati) va La Vi
(Folium Cleistocalyx operculati): thu hai & thanh phd
Thanh Hoéa vao thang 5 nim 2019, siy ¢ 40 - 45°C trong
24 gio, xay nho, do am tuong ung 1a 8,41% va 6,44%.

2.3. Phwong phap nghién ciru

2.3.1. Xay dung quy trinh chudn bi mau:

- Mau thir dugc chiét bang 4 quy trinh khac nhau dé
lya chon quy trinh phu hop

+ Quy trinh I: Can chinh xac khoang 1 g bot dugc
lidu, thém khoang 50 ml methanol (mau nu Véi)/ 25 ml
methanol (mau 14 Véi), siéu 4m & 40 — 50 °C trong 30
phat, gan ldy dich chiét. Tién hanh nhu trén thém 3 - 4
lan nita. Ding khi dich chiét dem kiém tra khong con
cho phan tmg tao mau xanh den véi dung dich sat (1)
clorid 5%.

+ Quy trinh 2: Can chinh xac khoang 1 g bot dugc
liéu, thém khoang 50 ml methanol (mau ny Véi)/ 25 ml
methanol (mau 14 Véi), dun hdi luu cach thiy & 70 °C
trong 30 phut, gan lay dich chiét. Tién hanh nhu trén
thém 3 - 4 lan nita. Dimg khi dich chiét dem kiém tra
khong con cho phan ng tao mau xanh den véi dung
dich sét (111) clorid 5%.

+ Quy trinh 3: Cén chinh xac khoang 1 g bot dugc
liéu, thém khoang 50 ml ethyl acetat (miu nu Véi)/ 25
ml ethyl acetat (mau 14 Vi), lic siéu am & 40 — 50 °C
trong 30 phut, gan ldy dich chiét. Tién hanh nhu trén
thém 3 - 4 lan nita. Dung khi dich chiét dem kiém tra
khéng con cho phan rng tao mau xanh den véi dung
dich sat (IIT) clorid 5%.

+ Quy trinh 4: Can chinh xac khoang 1 g bot dugc
lidu, thém khoang 50 ml ethyl acetat (miu nu Véi)/ 25
ml ethyl acetat (mau 14 Vi), dun hdi luu cach thuy &
80 °C trong 30 phut , gan lay dich chiét. Tién hanh nhu
trén thém 3 - 4 14an nira. Ding khi dich chiét dem kiém
tra khong con cho phan mg tao mau xanh den véi dung
dich sat (IIT) clorid 5%.

2.3.2. Quy trinh phan tich

Chung t6i da khao sat, xay dung va lga chon quy
trinh phan tich nhu sau:

- Dung dich chudn: Dung dich chuan CO1 ndng do
khoang 0,01 mg/ml trong methanol. Loc qua mang loc
0,45 pm.

- Dung dich thi: Iya chon quy trinh chiét xut tir 04
quy trinh chiét da khao sat

- Piéu kién HPLC [2]:

- Cot sic ky Gemini NX - RP 18, 5pum (25cm x 4,6 mm).

- Detector diode array véi budc song phat hién
220 nm

- Pha dong: Pha A: Methanol; Pha B: Nudc; Pha C:
Acetonit

Thoi gian Pha A Pha B Pha C
(phut) (% t/tt) (% t/tt) (% t/tt)

0 40 50 10

40 80 10 10

60 40 50 10

- Tbc @6 dong: 1,0 ml/phut

- Thé tich tiém: 50 pl

Quy trinh phan tich dinh tinh, dinh lugng CO1
trong nu Vi va 14 Vi bang sic ky 16ng hiéu ning cao
(HPLC) dugc thidm dinh theo huéng dan chung cua
ICH Q2(R1) [4] va AOAC [10] vé tham dinh phuong
phap phan tich.
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3. Két qua va ban luin
3.1. Lwa chon cdch chuin bi miu

- Kiém tra kha nang chiét hoat chat cua dung méi:
Dich chiét sau lan chiét thir 4 cua quy trinh 3 va quy
trinh 4 khong cho phan ing tao mau xanh den véi dung
dich sét (IIT) clorid. Dich chiét sau lan chiét thir 3 cua
quy trinh 1 va quy trinh 2 khong cho phan ung tao
mau xanh den v6i dung dich sit (IIT) clorid. Lwa chon
quy trinh 1 13 quy trinh chiét do thoi gian chiét nhanh,
phuong phap don gian, dung moi thong dung, it doc hai,
cu thé nhu sau:

+ Dung dich thu nu Véi: Can chinh xéc khoang 1
g bot nu Véi da nghién min cho vao binh nén 100 ml,
thém 50 ml methanol va lic siéu am & 50 °C trong 30
phut. Gan dich chiét vao binh dinh mirc 200 ml. Tién
hanh 1ap lai quy trinh chiét thém 2 lan nita. Sau d6
thém vira du dén vach véi cung dung moi, lac déu, loc,
b6 khoang 10 ml dich loc dau. Hut chinh x4c 5,0 ml
dich lgc cho vao binh dinh muc 20 ml va thém dung
moi pha mau vira du dén vach, lic déu. Loc qua mang
loc 0,45 pm.

+ Dung dich thtr 14 V4i: Can chinh xac khoang 1
g bot 14 Vi da nghién min cho vao binh nén 100 ml,
thém 25 ml methanol va lic siéu 4m & 50 °C trong 30
phut. Gan dich chiét vao binh dinh mtc 100 ml. Tién
hanh l3p lai quy trinh chiét thém 2 1an nita. Sau d6
thém vira du dén vach véi cung dung moi, lic déu, loc,
b6 khoang 10 ml dich loc dau. Hut chinh x4c 3,0 ml
dich lgc cho vao binh dinh muc 10 ml va thém dung
moi pha méu vira du dén vach, lic déu. Loc qua mang
loc 0,45 pm.
3.2. Tham dinh quy trinh dinh tinh, dinh lwong CO1
bang HPLC
3.2.1. Do dac hiéu

- Trén sic ky d6 cia dung dich chun va dung dich
mau thir nu véi, 14 vdi: Thoi gian luu cia pic CO1 1a
30,9 phit; Sic ky d6 dung dich mau tring khong xudt
hién pic ¢ thoi gian luu 30,9 phut. Pho UV cua pic chinh
trén siac ky do cua dung dich thir nu v6i va 14 voi twong
{mg voi phd UV ctia pic chinh trén sic ky d6 dung dich
chuan. Hé sb tuong dong phd dat 0,999.

- D06 tinh khiét sic ky cua pic trén sic ky db cua dung
dich chuén, dung dich thir déu bang 1,000.

- Cac dung dich miu thir nu Véi va 14 Vi phan hay
trong UV 254 nm (24 gid); trong nhiét do (100 °C/8 gio),
mdi truong acid (HCI 10%, 2 gid), va moi trudong oxy hoda
(H,0, 3%, 2 gi0), déu khong xuat hién thém cac tap phan
hay. Dung dich mau nu Vi phan huy trong méi truong
kiém (NaOH 10%, 2 gi®), xut hién cac tap trong khoang
10 phit dén 20 phut va tap & 43,5 phut, déu tach hoan
toan khoi pic CO1. Dung dich mau 14 Vi phan hily trong
mai truong kidém (NaOH), xuét hién cac tap trong khoang
10 phat dén 15 phut, tach hoan toan khoi pic CO1. Hé s6
tinh khiét pic CO1 déu bang 0,9999 (Hinh I).

Nhu vay chuong trinh sic ky da chon dap tmg yéu
cdu vé do dic hi¢u.

3.2.2. Tinh thich hop hé thong

Chuan bi dung dich chuan 1 ¢6 ndng d6 9,95027 pg/
ml CO1, tiém lap lai 06 lan. Két qua thu dugc sau qua
trinh sic ky cho thoi gian luu cta pic CO1 & khoang
31,1 phut véi do lap lai tuong ddi RSD 1 0,61% (<
1,0%); dién tich pic trung binh 1a 1852950 mAU.S vo6i
do lap lai 1a 0,58% (< 1,0%); pic ra can xung véi hé
s6 kéo dudi T khoang 0,95 va higu lyuc rira giai tot voi
s6 dia 1y thuyét hon 10000. Chuan bi thém dung dich
chuén 2 ¢6 ndng d6 1a 10,08977 pg/ml, tiém lap lai 03
lan. Dién tich pic trung binh thu dugc 1a 1891544,7
mAU.s vdi do 1dp lai RSD 1a 0,21%. So séanh déap Gng
dién tich pic va néng d6 thu dugc cua hai 1an chudn
bi mau chuan cho két qua hé sb tuong déng dat 1,007
(ndm trong khoang tir 0,98 dén 1,02). Nhu vay quy
trinh HPLC di xdy dung dat yéu cu vé do thich hop
hé thdng.

3.2.3. Bé tuyén tinh

- Tién hanh sic ky véi mot day 07 dung dich chuén
trong methanol cé néng do 20%; 50%; 80%; 100%,
120%; 150% va 200 % so voi nf)ng d6 dinh lugng. Xac
dinh phuong trinh hdi qui, hé sb trong quan tuyén tinh
giita ndng do chét chuin co trong cac dung dich va dap
g pic thu dugc trén cac sic ky dd bang phuong phap
binh phuong t6i thiéu. Két qua thu dugc & Bding 1.
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Bing 1. Két qua khao st dg tuyén tinh

Stt % so vdi nong dj dinh lwgng Nong dp (ug/ml) Dién tich pic (mAU.s)
1 20 % 1,9901 377542
2 50 % 4,9751 928956
3 80 % 7,9602 1487116
4 100 % 9,9503 1844175
5 120 % 11,9403 2221104
6 150 % 14,9254 2782265
7 200 % 19,9005 3655522

Phuong trinh hoi qui y =183683x + 19613
Hé sb tuong quan 0,9999 > 0,998
Heé s6 chin (intercept) 19613
%Y 1,06 % < 2,0%

Phuong phap nghién ctru dat do tuyén tinh trong khoang nong d6 CO1 1a 1,99 pg/ml — 19,9 pg/ml

3.2.4. bé dung

Xac dinh d6 ding cua phuong phap bang cach tién hanh thuc nghiém trén cac mau tu tao.

- Chuén bi 03 loai miu ty tao & 3 mirc ndng do 75%, 100% va 200% so véi nong do dinh lugng bang cach thém
chinh xac mot lugng chét chudn CO1 vao nén mau 1a duoc liéu nu Vi va 14 Vi ¢6 ham lugng COL1 béng khoang
50% so voi néng d6 dinh lugng. Tai mdi mirc néng d9, thuc hién 03 méau doc lap. Tién hanh chuan bj miu va sic ky
theo quy trinh va diéu kién di chon. Tinh luong CO1 ¢6 sin trong nén mau dya vao két qua & muc 3.2.6. PG chinh
xdc trung gian. Tinh ty 1& luong hoat chit thu hdi lai duoc so v6i luong thém vao dé xac do dung ciia phuong phap.

- Chuan bi dung dich chuén: Str dung dung dich chuan 1 & phan 3.2.2. Tinh thich hop hé thong (9,95027 pg/ml)

Két qua ty 1é thu hdi (%) ctia nu Vi va 14 Vi & Bing 2, Bing 3

Bing 2. Két qua danh gia @ dhing véi mau thir nu Voi

% nong dp |Lwong cdn mau| Lwong cé san | Lwong thém vao | Dign tich pic | Lwong tim lai | Thu héi
dinh luwong thir () (ug/ml) (ug/mi) (mAU.s) (ug/mi) (%)
75% 0,49928 5,10451 2,48757 1418270 7,61608 100,32
75% 0,49867 5,09827 2,48757 1414342 7,59498 100,12
75% 0,50232 5,13559 2,48757 1419298 7,62160 99,98
Trung binh 100,14
RSD% 0,17
100% 0,49578 5,06872 4,97514 1877272 10,08091 100,37
100% 0,50185 5,13078 4,97514 1872026 10,05274 99,47
100% 0,49276 5,03785 4,97514 1875838 10,07321 100,60
Trung binh 100,15
RSD% 0,59
200% 0,51052 5,21942 14,92541 3757014 20,17508 100,15
200% 0,50737 5,18722 14,92541 3741409 20,09128 99,89
200% 0,49769 5,08825 14,92541 3738115 20,07359 100,30
Trung binh 100,11
RSD% 0,20
Trung binh (n=9) 100,13
RSD% (n=9) 0,33
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Bing 3. Két qua danh gia d¢ ding véi mau thie I Voi

% nong dp szqng cin | Lwong c6 san | Lwong thém vao | Dign tich pic | Lwong tim lgi | Thu héi
dinh lwong | mdu thir (g) (ug/ml) (ug/ml) (mAU.s) (ug/ml) (%)
75% 0,40122 3,84015 2,98508 1259237 6,76207 99,07
75% 0,40032 3,83154 2,98508 1254968 6,73915 98,86
75% 0,40076 3,83575 2,98508 1257279 6,75156 98,98
Trung binh 98,97
RSD% 0,11
100% 0,34875 3,33795 5,97016 1727250 9,27529 99,65
100% 0,34072 3,26110 5,97016 1720800 9,24066 100,10
100% 0,34452 3,29747 5,97016 1725280 9,26471 99,97
Trung binh 99,91
RSD% 0,23
200% 0,45976 4,40045 14,92541 3597390 19,31790 99,96
200% 0,46077 4,41012 14,92541 3605395 19,36089 100,13
200% 0,45913 4,39442 14,92541 3589425 19,27513 99,77
Trung binh 99,95
RSD% 0,18
Trung binh (n=9) 99,61
RSD% (n=9) 0,51

Phuong phap nghién ctu dat yéu cau vé do ding trén mau dugce liéu nu Voi va 14 VOi.
3.2.5. B¢ lap lai

Tién hanh dinh luong 06 mau thir dugc chuan bi doc 1ap theo qui trinh phén tich. Str dung dung dich chuan 1 &
phan tham dinh d6 thich hop hé théng & muc 3.2.2. Két qua thu duoc & Bing 4.

Bdng 4: Két quad khao sat do lap lai trén mau nu Voi va lda Voi

Nu Voi Ld Véi
Stt | Liong can mau|  Dién tich pic Ham luong Luwong can mau | Dién tich pic Ham lwong
thur (g) (mAu.s) (mg/g) thi (g) (mAu.s) (mg/g)

1 0,989741 1888474 8,95 0,99275 1764062 3,40
2 0,99547 1892320 8,92 0,98042 1751000 3,42
3 0,98756 1873626 8,90 0,99176 1773203 3,42
4 0,99782 1905924 8,96 0,99721 1767265 3,39
5 1,02061 1949519 8,96 0,97478 1723673 3,38
6 0,99649 1902610 8,96 0,98986 1761228 3,40
Trung binh 8,94 Trung binh 3,40

RSD (%) 0,29 <2,0% RSD (%) 0,43 <2,0%

Phuong phap phan tich dap tmg yéu cau vé do lap lai
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3.2.6. Do chinh xac trung gian

Kiém nghiém vién 2 thyc hién dinh lugng CO1 trong nu Vi va 14 Vi theo quy trinh phén tich di xdy dung, trén
thiét bi HPLC khac v6i Kiém nghiém vién 1. Chuéan bi dung dich chudn c6 ndng d6 9,72915 pg/ml, dién tich pic
trung binh ctia 6 1an tiém chuan 1a 2.061.608 mAu.s (RSD% = 0,08). Két qua dinh lwong ctia Kiém nghiém vién 2
va két qua dinh lugng tinh trén 2 Kiém nghiém vién (n=12) duoc thé hién & Bdng 5

Bing 5: Két qua khdo sat do chinh xdc trung gian trén mau ny Voi va la Voi

Nu Voi La Voi
Stt | Lirong cdn mau thir | Dién tich pic | Ham heong | Lwong cdn mau Dién tich pic Ham luong
(8 (mAu.s) (mg/g) thi (g) (mAu.s) (mg/g)
1 1,02126 2205905 8,90 1,05157 2134873 3,41
2 0,97537 2111331 8,92 1,05564 2127057 3,39
3 0,97849 2114782 8,91 1,05228 2120584 3,39
4 1,02273 2228120 8,98 1,06461 2166610 3,42
5 1,02566 2230234 8,96 1,04398 2133156 3,44
6 1,01389 2189949 8,90 1,03863 2106917 3,41
Trung binh 8,93 Trung binh 3,41
RSD (%) 0,37 RSD (%) 0,55
Trung binh 2 kiém nghiém vién (n=12) 8,93 Trung binh 2 kiém nghiém vién (n=12) 3,41
RSD% (n=12) 0,32 <2,0% RSD% (n=12) 0,48 <2,0%

Phuong phap phan tich dap tmg yéu ciu vé d¢ chinh xéc trung gian.

3.2.7. Gioi han phat hién (LOD), gioi han dinh lwong (LOQ)

Tir két qua phan 3.2.3. DG tuyén tinh, tién hanh phan tich thong ké trén phan mém Excel dé xac dinh d6 léch
chuan s6 du (= Standard error), ngoai suy udc tinh LOD = 0,2 pg/ml, LOQ = 0,6 pg/ml. Pha loang dung dich thir
nu Véi va 14 Vi dén céac n6ng d6 LOD, LOQ nhu uéc tinh, két qua tham dinh thuc nghiém gia tri LOD, LOQ duoc
thé hién & Bdng 6.

Bing 6: Két qua tham dinh gid tri LOD, LOQ trén mdu nu Véi va ld Voi

Nu Voi La Véi
St. Dién tich pic (mAU.s) | Dién tich pic (mAU.s) | Dién tich pic (mAU.s) | Dién tich pic (mAU.s)
dung dich LOD dung dich LOQ dung dich LOD dung dich LOQ

1 34597 112432 36511 114318

2 34905 113016 37146 117641

3 34978 112053 36638 117706

4 113932 115847

5 113515 116416

6 113604 115594
TB 34826,67 113092,00 36765,00 116253,67

RSD (%) 0,58 % 0,65 % 0,91 % 1,12 %

S/N 6,2 10,5 4.8 10,1

Vay phuong phap nghién ctru c6 LOD = 0,2 pg/ml, LOQ = 0,6 pug/ml

30

Tap chi KIEM NGHIEM THUOC - S6 3.2021; Tap 19.(73)



4. Két luan

Bai bao da dua ra dugc phuong phap dinh lugong 2',4'-dihydroxy-6'-methoxy-3',5'-dimethylchalcon trong nu
Vbi va 1a Véi bang phuong phap HPLC véi cach chuan bi mau va qui trinh phan tich don gian, d& thyuc hién.
Phuong phap c6 khoang khoang tuyén tinh tir 2 — 20 pg/ml véi R2 = 0,9999, d6 chinh xac < 0,55% RSD, d6 ding
98,86 - 100,13 %, gidi han dinh tinh va giéi han dinh luong twong Gng 1a 0,2 pg/ml va 0,6 ng/ml dap Gng cac yéu
cau ciia AOAC [10], phit hgp dé xac dinh ham luong 2’,4"-dihydroxy-6'-methoxy-3',5'-dimethylchalcon trong mau
trong mau nu Véi va 1a Vi v6i nhidu thanh phan phtic tap va lugng hoat chit thay déi theo timg mau. Ham luong
2' 4'-dihydroxy-6-methoxy-3',5"-dimethylchalcon tim thiy trong miu nghién ciru nu Vi 1a 8,9 mg/g va 14 Véi 1a
3,4 mg/g.
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SUMMARY

2" 4'-dihydroxy-6"-methoxy-3',5"-dimethylchalcone (COI) is the main compositon in Flos Cleistocalyx operculati
and Folium Cleistocalyx operculate with different important activities. A simple and available quantitative method was
developed and validated to determine the content of CO1 in these mentioned herbal materials. A suitable amount methanol
was used to extract COI from powder of Flos Cleistocalyx operculati or Folium Cleistocalyx operculate by sonicating
at 50 °C. To quanify CO1, 20ul of total extracted solution then applied to reverse phase HPLC system with C18 collumn
and gradient mobile phase program at different rates of methanol and acetonitrile in water, CO1 signal was detected by
DAD detector at 220 nm. The method validation was performed according to the AOAC guidelines, and the method was
specific, linear (R> = 0.9999 for 2 - 20 ug/ml), precise (< 0.55 % RSD), and accurate (98.86 - 100.13 %). The limits of
detection and quantification were 0.2 and 0.6 ug/ml, respectively.
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