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NGHIEN CUU KHOA HOC

NGHIEN CUU XAY DUNG QUI TRINH DINH LUONG CILNIDIPIN
TRONG HUYET TUONG NGUOI BANG PHUONG PHAP LC-MS/MS

PHAN TH] NGHIA, NGO DUC LIEM, TRAN HOANG,
NGUYEN THI THU QUYNH, LE THI LA™

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Cilnidipin, twrong dwong sinh hoc, huyét twong, tham dinh phwong phéap, LC-MS/MS

1. DPAT VAN DE

Cilnidipin (Cy;Hy N O, KLPT: 492,528 g/mol)
thugc nhom thudc chen kénh calci, dugc chi dinh trong
diéu tri tang huyét 4p. O muc liéu khuyén nghi sir dung
(10 mg), ndng do t6i da cua duge chit trong huyét twong
ngu:oi khoang 5 - 10 ng/ml [2] [3], [5] Do vay, xac dinh
nong do c11n1d1p1n trong cac mau huyét tuong ngudi bang
phuong phép sac ky véi detector thong thuong 1a khong
kha thi. Dya vao trang thiét bi hién c6 va tham khao mot
s6 phlmng phap phan tich da dugc cac tac gia cong bd
[31, [5], dong thoi ap dung cac nguyén ly cua phuong
phap sac ky long khdi phd va d6 nhay cua thiét bi, chung
t0i da tién hanh nghién ctru xay dung phuong phap dinh
luong cilnidipin trong huyét twong ngudi bang phuong
phap LC-MS/MS nham dép tmg nhu cau danh gia twong
dwong sinh hoc cac ché pham chira cilnidipin.

2. THUC NGHIEM

2.1. Nguyén vit liéu

* Chit chudn:

- Cilnidipin (CILNI): Chuan ddi chiéu ctia Sigma Aldrich,
SKS: 0000011054, ham luong: 99,9 % (nguyén trang).

- Losartap kali (IS): Qhuén dbi chiéu cua Vién Kiém
nghiém thuoc thanh pho H6 Chi Minh, SKS: QT166
090520,qh?am lugng: 99,9 % (nguyén trang) dugc dung
lam chuan ndi trong phuong phap phan tich.

* Dung méi, héa chit:

- Methanol, acetonitril dat tiéu chudn tinh khiét dung
cho sic ky.

- Acid formic, amoniacetat dat tiéu chuan tinh khiét
dung cho phan tich sic ky khdi pho.

* Huyét twong tring: Huyét tuong khong c6 dugce chat
can phén tich cta Bénh vién Trung uong quéan doi 108.
2.2. Thiét bi va dung cu phan tich

* Thiét bi:

Céc thiét bi dugc quan 1y va hiéu chudn theo cac quy
dinh cua ISO/IEC va GLP:
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-H¢ théng sic ky long khdi phé Xevo TQD, Waters - My

- Can phan tich 05 sb Mettler Toledo - Thuy S§
(d=0,01 mg);

- Tu lanh am sau MDF-U74V Panasonic - Nhat Ban
(tir -50 °C dén -86 °C);

- May ly tam lanh Sigma 4 - 16 KS - Duc;

- May lic xo4y...

* Dung cu: Binh dinh mirc, micropipette, dng nhya
ly tam...
2.3. Phuwong phap nghién ciru
2.3.1. Phwong phap sic ky long khoi phé

* Diéu ki¢n sic ky

- Cot sic ky: C18; 50 x 2,1 mm; 1,7 um. Nhiét do
cdt 40 °C

- Pha dong: Acetonitril : (amoniacetat 10mM + acid
formic 0,1 % tt/tt) =90 : 10

- Tbc @6 dong: 0,2 ml/phut

- Thé tich tiém: 5 pl

- Nhiét d6 autosampler: 15 °C

- Detector: Xevo TQD
* Diéu kién khéi pho

- Kiéu khéi phé: MS/MS, ngudn ion hoa ESI (-)

- Cac thong s6 cua thiét bi khdi phd dé phat hién
CILNIvaIS:

: Hoat chat Cilnidipin Losartan

Thong so as
Capillary voltage (kV) 1,5 1,5
Cone voltage (V) 50 50
Desolvation temperature (°C) 500 500
Desolvation gas (L/H) 800 800
Cone gas (L/H) 25 25
Collision energy (V) 22 26
Ton ban dau (parent ion) 491,14 421,13
Ion tao thanh (product ion) 122,13 126,97
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* Phwong phdp xir Iy mdu

- Dung dich chuén: Chuan bi dung dich chuan gbc
trong methanol c¢6 néng do cilnidipin 1,0 mg/ml. Tur
dung dich chuin géc, chuén bi dung dich lam viéc trong
methanol c6 ndng do cilnidipin 1000,0 ng/ml. Tién hanh
chudn bi diy nong do dudng chuan tir 0,2 ng/ml dén 20
ng/ml trong huyét tuong tir dung dich chuan lam viéc.

- Dung dich chuin ndi (IS): Chuan bi dung dich
chuan noi losartan c6 ndng d6 khoang 8 pg/ml trong
hdn hgp dung moéi methanol : nude (1 : 1).

- Chiét, tach cilnidipin (CILNI) trong miu huyét
tuong ngudi bang phuong phap tia protein theo quy
trinh nhu sau: hut 0,5 ml huyét tuong, thém 50 pl IS, 2
ml acetonitril vao dng nhya. Lic xody 20 gidy. Ly tim
8000 vong/phut trong 5 phit. Hat 0,5 ml 16p dich trong.
Tiém séc ky.

* Phwong phdp tinh két qud

Xac dinh ndéng do cilnidipin ¢6 trong cdc mau thu
(chua biét ndng do) dua vao ty 1¢ dién tich pic CILNI/
IS thu dugc tir sic d6 (SKD) cia mau thir va duong
chuan biéu thi mbi twong quan giira ndng do cilnidipin
¢6 trong cac mau chuén véi ty 18 dién tich pic CILNI/IS
ctia mau chuan,

2.3.2. Tham dinh phwong phdp phén tich

Tién hanh tham dinh phuwong phap phan tich theo
quy dinh cua EMA [1] va US-FDA [4].

3. KET QUA VA BAN LUAN
3.1. Xay dung phuwong phap phan tich

3.1.1. Toi wu héa diéu kién khéi phé va sic ky

DHCL-BL-01 Smooth{Mn2x3) Cilidipin MRM of 2 channels ES-
0.90 491.14>122.13
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Hinh 1. SKP madu huyét twong tring

Diéu kién khdi phd ctia cilnidipin dugc khao sat & ca
mode ESI (+) va mode ESI (-) trén hé théng Water Xevo
TQD, két qua cho thiy dap tng cilnidipin cao hon va 6n
dinh khi chay mode ESI (-). Vi vy mode ESI (-) dugc
lua chon dé khao sat cac diu kién tiép theo. Pha dong
t6i wu khi chay cilnidipin trén mode ESI (-) 1a pha dong
c6 tinh acid.

3.1.2. Lwa chon chuén nji

Khao sat mot s6 chat co dic tinh hoa 1y twong tu
v6i cilnidipin dé 1am chudn ndi ctia phuong phép gom
nimodipin, glibenclamid, losartan, felodipin. Sau khi t6i
uu hoa cac diéu kién MS gém thé nguén ion, thé hoi tu,
nhiét hoa hoi, luu lugng khi mang, luu lugng khi bd tro,
nang lugng phan manh tuong ty nhu cilnidipin thi chon
dugc chuin noi phu hop 1a losartan.
3.1.3. Lwa chon phwong phdp xir Iy mdu

Cilnidipin ¢6 thé dugc chiét tach ra khoi cic mau
dich sinh hoc bang cac phuong phap khac nhau nhu
chiét long 1ong, chiét pha rin, hodc tua protein nhd
dic tinh hoa 1y vén c6. Tuy nhién v6i phuong phép tia
protein cho nhidu uu diém nhu xir Iy mau nhanh, ty 18
thu hdi cao, do vy lwa chon xir Iy mau bang phuong
phap tda protein.
3.2. Thim dinh phwong phap phén tich
3.2.1. D¢ dic hiéu - chon loc ciia phwong phap

Phan tich cac mau huyét tuong tring, mau huyét
tuong tu tao chtra chuan noi va cilnidipin néng do

khoang 0,2 ng/ml theo phuong phap da xay dung va ghi
lai sdc d6 - SKD (Hinh 1, 2).

DHCL-LLOQ-01 Smooth(Mn,2x3) MRM of 2 channels ES-
491.14>122.13
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Hinh 2. SKP madu huyét twong trang c6 1S va CILNI
nong dé 0,2 ng/ml
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Trén SKP clia mau huyét tréng (hinh 1), tai céc thoi
diém 0,83 va 0,62 phat (tring v6i thoi gian luu cua
CILNI va IS trong SKP cta mau chuén - hinh 2) khong
xudt hién céac pic ¢6 cac manh phd khdi m/z = 491,14
-> 122,13 (CILNI) va m/z = 421,13 -> 126,97 (IS). Do
vay, phuong phap phan tich c6 d6 dac hi€u-chon loc voi
CILNI va IS theo cac quy dinh cuia phuong phép phan
tich thude trong dich sinh hoc [1], [4].

3.2. Puong chuin va khoing tuyén tinh

Phan tich cic mau huyét twong chira chuan noi va
chuén cilnidipin c6 ndng d6 khoang 0,2 ng/ml dén 20 ng/
ml theo quy trinh da xay dung. Xéc dinh sy twong quan
gita ndng d¢ cilnidipin ¢6 trong mau va ti 1¢ dién tich
pic CILNI/IS thu duoc trén SKD bang phuong phép hdi
qui tuyén tinh, str dung h¢ s6 ty trong 1/ (néng do)>.

Két qua xac dinh mdi twong quan nay dugc trinh bay
O bang 2.

Bing 2. Két qua tham dinh khodng tuyén tinh ciia phwong phdp

s Do ding (%)
Nong d¢ (ng/ml) p p : : p
Dwong chuan 1 | Dwong chudan 2 | Dwong chudan 3 | Duwong chuan 4 | Pwong chudan 5
0,201 98,6 101,1 103,3 98,2 103,8
0,403 102,4 100,7 97,3 108,7 92,2
1,007 97,5 92,2 90,1 82,6 100,3
2,015 106,9 105,8 94,4 103,9 98,9
4,029 101,7 88,0 109.,9 110,8 101,9
8,058 98,5 101,2 99.9 100,0 100,3
16,117 92,9 106,6 103,7 101,7 102,1
20,146 101,4 104,3 101,5 94,1 100,5
_ a=0,1092 a=0,1047 a=0,1162 a=0,1169 a=0,1072
y=ax+b b=0,00166 b=-0,00171 b=-0,00063 b=-0,00597 b =0,00505
Hésor 0,9989 0,9971 0,9975 0,9948 0,9992

(*) Ghi chu: x la noA‘ng do CILNI (ng/ml) co trong mau, y la ty 1¢ dién tich pic CILNI/IS

Két qua thdm dinh cho thiy trong khoang ndng do tir
0,2 ng/ml dén 20 ng/ml c6 sy trong quan tuyén tinh giita
ndng do cilnidipin va ty 1& dién tich pic cilnidipin/IS véi
hé s6 twong quan r > 0,99. Nong d¢ cilnidipin xac dinh
tir duong chudn so v6i nong do 1y thuyét déu nam trong
gidi han cho phép theo quy dinh cua phuong phap phan
tich thubc trong dich sinh hoc [1], [4].

3.3. Gi6i han dinh luwgng duéi cia phuwong phap

Phan tich cac mau huyét tuong tring va huyét trong
chira chuan cilnidipin ¢6 ndng do chinh xac khoang 0,2
ng/ml (miu LLOQ). Xac dinh ndng d¢ cilnidipin ¢
trong cac mau LLOQ tir cac dudng chudn tién hanh lam
song song trong cting diéu kién (thuc hién trén 3 16 khac
nhau trong 3 ngay).

Két qua tham dinh gidi han dinh lugng dudi cta
phuong phap dugc trinh bay ¢ bang 3.

Két qua tham dinh cho thdy trong cac miu tring
khong xudt hién pic tap c6 cung thoi gian luu cia pic
cilnidipin trong ciac mau LLOQ. Ty 1¢ giita ndng do
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trung binh cilnidipin x4c dinh tir duong chuan so véi
ndng do 1y thuyét co trong cac mau LLOQ cua 3 16 phan
tich nam trong khoang 103,7 % - 119,4 % (trung binh =
113,9 %, CV = 14,4 % v6i n =18) dap mg yéu cau gisi
han dinh luong dudi ctia phuong phap phan tich thube
trong dich sinh hoc [1], [4].
3.4. Xac dinh d§ dang, d¢ lip lai ctia phwong phap
Tién hanh thim dinh d6 dung, do lap lai trén 5 16
miu QC bao gom LLOQ, LQC, SQC, MQC va HQC
chira cilnidipin c6 ndng d6 tuong tng lan luot 13 0,2 ng/
ml; 0,6 ng/ml; 2,4 ng/ml; 10 ng/ml va 15 ng/ml. Xac
dinh ham lugng cilnidipin c6 trong cac mau bang dudng
chudn phan tich trong cing diéu kién. Py ding cta
phuong phap 13 ty 1& % giita ndng do thuc té xac dinh
dugc so v6i nong do 1y thuyét. PO lap lai ciia phuong
phap duoc biéu thi bang gi tri CV %. Két qua xac dinh
do dung, do lap lai cia phuong phap dugc trinh bay &
bang 4.



Bing 3. Két qua xdc dinh gid tri LLOQ ciia phwong phdp

Ngay 01 (16 01) Ngay 02 (16 02) Ngay 03 (16 03)
Miiu trén Méiu chuén Méu Méu chuén Miiu Méu chuén
STT g (= 0,2 ng/ml) trd'ng (= 0,2 ng/ml) trd'ng (= 0,2 ng/ml)
Dién tich | Nong do | D¢ diing |Dién tich| Nong do | P diing |Dién tich| Nong do | Pé diing
pic (ng/ml) (%) pic (ng/ml) (%) pic (ng/ml) (%)
1 0 0,225 110,9 0 0,200 98,4 0 0,277 136.6
2 0 0,236 116,2 0 0,268 132,1 0 0,265 130,6
3 0 0,221 108.6 0 0,176 86,8 0 0,224 110,2
4 0 0,257 126,6 0 0,216 106,3 0 0,215 106,1
5 0 0,256 126,1 0 0,201 98,9 0 0,291 143,5
6 0 0,252 124,0 0 0,203 99,9 0 0,181 89,2
TB 0 0,241 118,7 0 0,211 103,7 0 0,242 119.,4
CV (%) 6,6 6,7 14,7 14,7 17,5 17,5
TB (n=18) 0,231 113,9
CV% (n=18) 14,4 14,4
Bing 4. Két qua tham dinh d¢ diing, dé lap lai trong ngay va khdc ngay
o LLOQ LQC SQC MQC MQC
bo dung, | (=02 ng/mi) (= 0,6 ng/ml) (= 2,4 ng/ml) (= 10 ng/ml) (= 15 ng/ml)
. . | D¢ diung D¢ ding D¢ ding D¢ ding D¢ ding
d l l by 0, Ly 0, by 0, by 0, by 0,
0 lap lai %) CV (%) %) CV (%) (%) CV (%) (%) CV (%) (%) CV (%)
Trong ngay| 103,7 14,7 101,9 3,3 99,6 4,7 101,0 6,3 101,6 3,3
Khac ngay | 113,9 14,4 107,7 6,0 105,3 8,1 98.4 49 98,6 3,7

Két qua thim dinh cho thay & cac ndng do thap, trung
binh va cao, phuong phap c6 do dung trung binh trong
ngay va khac ngay dat tr 98,4 % dén 113,9 %; do lap lai
trong ngay va khac ngay véi gid tri CV nhoé hon 15,0 %,
dap tng yéu ddi voi do ding, do chinh xac ctia phuong
phap phan tich thudc trong dich sinh hoc [1], [4].

3.5. Nghién ciru d§ 6n dinh ciia hoat chét trong
huyét twong

Tién hanh nghién ciru 6 6n dinh cua cilnidipin trong
huyét tuong trén cac 16 mau LQC va HQC. Péanh gia do
6n dinh cua cilnidipin trong huyét tuong bang cach so
sanh nong do cilnidipin ¢6 trong cac mau duge bao quan
va nong do 1y thuyét. Két qua nghién ctru do 6n dinh
cilnidipin dugc trinh bay trong bang 5.

Bing 5. Két qua nghién ciru dg on dinh cua cilnidipin trong huyét tirong

Dj on dinh Miu |V 0;(’;2 /d”!?lffnti'gyét qll\l"ogzg( ’tzéo“/’s:l? ’I;z(;) oy ;Ad.,'nh
> chu i done 13 ;gg 105 ,610986 103’,639729 18183,2;g
D¢ 6n dinh thoi gian ngin (6 gid; nhiét do phong) ;g(é 105’,610986 1(;,’658722 181 92,,31
Do 6n dinh trong autosampler (71,17 gio/15 °C) IIjIg(Cj 105”610889 1(1;;575324 3(7):(8)
Po én dinh dai ngay (-70 °C, 101 ngay) ;gg 105”610986 103”636289 18079,,78
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Két qua nghién ctru d6 6n dinh cho thdy cilnidipin
trong mau huyét twong 6n dinh sau 5 chu ky dong - ra
dong, 6n dinh khi bao quan & nhiét do phong (6 gid) va
6n dinh trong thoi gian dai (-70 °C, 101 ngay) (yéu cau
% d6 6n dinh phai dat tir 85,0 % dén 115,0 %) [1], [4].

LC-MS/MS. Két qua tham dinh cho thay phuong phap
c6 gia tri gi6i han lugng nho (0,2 ng/ml); khoang tuyén
tinh rong (0,2 ng/ml dén 20 ng/ml); 6 ding dat tir 98,4
% dén 113,9 %; do 1ap lai voi gia tri CV < 15 % dap
g yéu cau dbi v6i phuong phap phan tich thude trong

dich sinh hoc cua USFDA va EMA. Phuong phap da
xdy dung co6 thé tmg dung trong cic nghién ctru danh
gi4 sinh kha dung va twong dwong sinh hoc ddi voi ché
pham chira hoat chat cilnidipin.

4. KET LUAN

Nghién ctru da xay dung dugc phuong phap dinh
luong cilnidipin trong huyét twong nguoi bang ky thuat
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3.Heon-Woo Lee, Ji-Hyung Seo, Hyun-Su Lee, Seo-Young Jeong, Young-Wuk Cho, Kyung-Tae Lee (2008), ““Development
of a liquid chromatography/negative-ion electrospray tandem mass spectrometry assay for the determination of
cilnidipine in human plasma and its application to bioequivalence study”, Journal of Chromatography B, 862, pp.
246-251.

4. U.S. Department of Health and Human Services Food and Drug Administration (2018): Guidance for Industry -
Bioanalytical Method Validation.
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SUMMARY

A simple, specific and sensitive LC-MS/MS method has been developed for determination of cilnidipine in human
plasma. The analyte and the internal standard (losartan) were extracted from human plasma by the protein precipitation
method with acetonitrile. The chromatographic conditions were achieved on the type of column (C18; 50 x 2.1 mm; 1.7
um) with negative-ion electrospray ionization tandem mass spectrometric (ESI-MS/MS). Acquisition was performed in
multiple reaction monitoring (MRM) mode, by monitoring the transitions including m/z = 491.14 -> 122.13 for cilnidipine
and m/z = 421.13 -> 126.97 for IS, respectively. The mobile phase included acetonitrile and (10 mM ammonium acetate
+ 0.1 % formic acid) with suitable ratio at a flow rate of 0.2 ml/min. The method was validated over concentration range
Sfrom 0.2 ng/ml to 20 ng/ml. The intra and inter-day precision and accuracy were within between 98.4 % and 113.9 %. This
method can be used for BA-BE studies of cilnidipine preparations.

(Ngay nhan bai: 25/04/2022; Ngay phan bién: 26/04/2022; Ngay duyét dang:22/06/2022)

PHAN BIET DUGC LIEU Y Di VA DUGC LIEU Y DI GIA MAO

VO THI HUONG

Trung tam Kiém nghi¢gm Dwoc phiam, My phiam Binh Dinh

NGUYEN THI LIEN®®

Vién Kiém nghiém thuéc Trung wong

Tix khéa: Y di, Y di gié mao, mé td, soi bot, sic ky I6p méng

1. PAT VAN PE

Duoc liéu Y di (Semen coicis) 1a hat cua qua chin da
phoi hay sdy kho cua cay Y di (Coix lacrymajobi var:
mayuen (Rom. Caill.) Stapf), ho lua (Poaceae) [1]. Hat
¢6 vi ngot, nhat, tinh mat, c6 tac dung bod ty kién vi, loi

niéu, bo phdi [2], ngoai ra con 1a mot cay luong thuc co
gia tri dinh dudng [3]. Chinh vi vay hat Y di dugc ban
rong rai trén thi truong va 1a mot trong nhiing loai dugc
liéu hay bi nham lan, gia mao boi nhitng hat c6 hinh
dang bén ngoai twong tur ciing dugc goi tén 1a hat Y di.
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Pung trudc thuc trang trén, chiing t61 xin néu ra mdt
s6 két qua phan tich bang phuong phap mé ta cam quan,
soi bot va sic ky 16p mong nham phén biét dugc liéu Y
di va dugc liéu Y di gia mao nham gop phan cung cp
thém phuong phéap dé phuc vu cong tac kiém tra va quan
1y chét luong dugc lidu Y di tai Viét Nam.

2. THUC NGHIEM
2.1. Héa chat, thiét bi

- Kinh hién vi MBL 2000 — T — PL — 30W, hing
KRUSS cua brc;

- Céc hoa chat, thiét bi sic ky 16p mong dat do tinh
khiét phan tich va theo qui dinh cua Dugc dién Viét
Nam V;

- Céc dung cu thuy tinh can thiét.

2.2. P6i twong va phwong phap nghién ctru

2.2.1. Péi twong nghién ciiu
- Duoc liéu ch}lén Y di, 56 16: 01052019, cua Vién
Kiém nghiém Thuoc thanh pho HO6 Chi Minh;
- Mau duoc lidu Y di léiy trén thi truong;
- Mau dugec lidu Y di gia mao ly trén thi truong.
2.2.2. Phirong phap nghién ciru
Str dung cac k¥ thuat phan tich sau
- Quan sat hinh thai dugc liéu;
- Soi bt duge li¢u duéi kinh hién vi;
- Phuong phap sic ky 16p mong.
3. KET QUA VA BAN LUAN
3.1. Mé ta

V& cam quan, qua phan tich chi tiét chung toi thiy c6
mot s6 dac diém khac biét nhu (Hinh 1).

Duoc liéu chuin Y di

Duoc li¢u Y di gia mao

Y di gid (hat cta céay Cao luong)

Hat hinh trimg ngén hay hoi tron, dai 0,5 cm dén 0,8
cm, duong kinh 0,2 cm dén 0,5 cm. Mat ngoai mau
trang hay trang nga, hoi bong, doi khi con sot lai nhitng
manh vo qua mau d6 nau. Mat trong c6 ranh hinh mang,
d6i khi con sét lai vo, & ddu ranh c6 mot chAm mau nau
den. D6i khi nhin rd vét ciia cudng qua. Chét rén chic.
Chd v& mau tring nga, co bot.

Kich thudce bf?mg khoang 1/3 hat that, ranh hat bé va
ngan hon, ranh ndm trén dinh hat.

Hinh 1. Hinh anh duoc liéu chuan Y di va duwoc lidu Ydfgid mao
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3.2. Soi Bot

Nghién duoc liéu thanh bot min, rdy qua rdy s6 125 um. Quan st bang kinh hién vi v&i d6 phong dai 40x, 10x

(Hinh 2).

Dwoc L1éu cHUAN Y DI

Dwoc Liéu Y pi G1d Mmao

. g i

it thay hat tinh bot kép.

Nhiéu hat tinh bot. Thuong thay hat tinh bot don hinh
dia, mot s6 hinh nhan, ron thudng phan nhanh hinh sao.

Nhiéu hat tinh bot. Thudng thay hat tinh bot don hinh
dia, rn thuong phan nhanh hinh sao, hinh ké nut,
hinh chdm.

Hinh 2. Hinh anh soi bot dwoc lidu chuan Y di va duoc liéu Y di gid mao

Nhin xét: Chua tim thdy su khac biét rd rang giita
hai bot duge liéu chuan Y di va duoc liéu Y di gia mao.
3.3. Sic ky 16p mong

- Ban mong Silicagel 60 F,,

- Dung moi khai trién:

Ether dau hoa (30 - 60 °C): ethyl acetat : acid acetic
(10:3:0,1) [1]

Ether dau hoa (30 - 60 °C): ether : acid acetic bing
(83:17:1)[4]

- Dung dich thtr 1 (T1): Lay 1 g bot mau duoc liéu
Y di 13y trén thi truong, thém 10ml ether dau hoa (30 -
60 °C) chiét siéu 4m 30 phit, dé ngudi, loc, bdc hoi dich
loc trén cach thiy dén cin, hoa cin véi 1ml ether dau
hoa (30 — 60 °C) 1am dung dich chdm sic ky.

- Dung dich thir 2 (T2): Ly 1g bot miu dugc lidu Y
di gia mao lay trén thi truong, thém 10 ml ether dau hoa
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(30 — 60 °C), lac siéu am trong 30 phut, dé ngudi, loc,
bde hoi dich loc trén cach thuy dén cén, hoa can véi 1 ml
ether diu hoa (30 - 60 °C) 1am dung dich cham séc ky.

- Dung dich dbi chiéu (C): tién hanh nhu dung dich
thir véi duge lidu chuan Y di

- Céch tién hanh 1: Chim riéng biét 1én ban mong 10
ul mdi dung dich trén. Sau khi trién khai dén khi dung
moéi di duoc 9 cm, 1dy ban mong ra. Dé kho & nhiét do
phong. Quan sat dudi anh sang tir ngoai ¢ budc song
366 nm [1]

- Céch tién hanh 2: Cham riéng biét 1én ban mong
10 pl mdi dung dich trén, sau khi trién khai dung moi
di dugc khoang 9 cm, 1€iy ban mong ra, dé kho & nhiét
d6 phong. Soi dén UV 366 nm, sau d6 phun vanilin 5%/
acid sulfuric, séy 105 °C dén khi hién 1o vét, quan sat
anh sang thuong [4].



* Yéu cdu: Trén sac ky do cua dung dich thu phai c6 cac vet cung mau, cung R, so voi cdc vet trén sac ky do

cua dung dich doi chiéu.

H¢ dung méi khai trién Soi UV 366 nm Phun vanilin 5%/H,SO, [4]
Rf=0,83
Rf=0,67 Rf=0,49
Ether dau hoa (30 — 60 °C) : ethyl
acetat : acid acetic (10:3:0,1) [1]
Rf=0,3
Rf=0,84
Rf=0,67
. Rf=0,56
Ether dau héa (30 - 60 °C) : ether :
acid acetic bang (83 : 17 : 1) [4] Rf=0,41 Rf=0.39

Hinh 3. Hinh anh sdc ky 16p mong ciia dwoc liéu Y di va dwoc lidu Y di gia mao

Nhdn xét: Két qua thé hién ¢ Hinh 3 cho thiy:

- Phuong phép hién vét bang anh sang ttr ngoai budc
song 366 nm cho thay khong co su khac biét gitta dugc
liéu Y di va duoc liéu Y di gia mao.

- Str dung thudc thtr hién mau 1a dung dich vanilin 5
% trong acid sulfuric, sdy ¢ 105 °C di thiy rd sy khac
biét gitra dugc li¢u Y di va dugc lidu Y di gia mao. Cu
thé 1a trén sic ky d6 cua dung dich thir 1 cho cac vét
c6 cling mau sic va gia tri R, véi cac vét trén sac ky do
dung dich ddi chiéu va khéac véi cac vét trén sac ky do
dung dich thir 2.

4. KET LUAN

Tir céc két qua thu dwoc cho thdy bang cac ky thuat:
Quan sat hinh thai duoc liéu, phuong phép sic ky 16p
mong véi dich chiét ether dau hoa (30 - 60 °C) sir dung
hé dung méi trién khai: ether dau hoa (30 - 60 °C) :
ethyl acetat : acid acetic (10 : 3 : 0,1) hodc ether diu hoa
(30 - 60 °C) : ether : acid acetic bang (83 : 17 : 1), hién
mau bang dung dich vanilin 5 % trong acid sulfuric, sdy
& 105 °C ¢6 thé phan biét dugce duogc licu Y di va duoc
lidu Y di gia mao.

TAI LIEU THAM KHAO
1. B4 Y té (2017), Duwoc dién Viét Nam, lan xudt ban thir nam, Nha xuét ban Y hoc, trang 1384.
2.V Van Chi (2012), Tir dién cdy thuéce Viét Nam. Nha xuét ban Y hoc, Tap 2 , trang 1236.

3. Li Feng, Yonghong Zhao, Zhuqi Zhang, Shengai Zhang, Hongxia Zhang, Mingli Yu, Yiwei Ma 2020), The Edible and
Medicinal Value of Coix lacryma-jobi and Key Cultivation Techniques for High and Stable Yield, Natural Resources.

11(12), pp. 569-575.

4. Chinese Pharmacopoeia Commission (2015), Phamacopoeia of the People'’s Republic of China. English version,

Volume 1, pp. 131.

8 Tap chi KIEM NGHIEM THUOC - S6 2.2022; Tap 20.(76)



SUMMARY

In this study, morphological description, powder microscopy and thin layer chromatography were used to distinguish
between Coix Seed and its counterfeit. In thin layer chromatography method, the extract of Coix Seed in petroleum ether
was developed by solvent system either petroleum ether : ethyl acetate : acetic acid (10 : 3 : 0.1) or petroleum ether : ether
: glacial acetic acid (83 : 17 : 1), then visualized by spraying vanillin solution 5% in sulfuric acid and drying at 105 °C.
Experimental results showed that morphological description and thin layer chromatography could be effective methods

to discriminate genuine and counterfeit Coix Seeds.

(Ngay nhan bai: 03/03/2022; Ngay phan bién: 03/03/2022; Ngay duyét dang: 16/06/2022 )

XAY DUNG QUI TRINH PINH LUGNG ACID GANODERIC ATRONG BAOTU
NAM LINH CHI DA PHA VACH BANG KY THUAT SAC KY LONG HIEU NANG CAO

NGUYEN HUU LAC THUY*, TRINH TH] DIEU THUONG, TRUONG VAN PAT
Dai hoc Y Duwoc Tp Ho Chi Minh

Tir khéa: Ganoderic acid A, Bao tir nam linh chi, HPLC

1. Pit van dé

Nam Linh chi 1a mét duoc liéu voi nhitng tac dung
¢6 101 cho stc khoe da duoc thira nhan nhu chéng oxy
hoa, loai bo géc tu do [1], bdo v¢ gan, chéng viém [2],
gitp cai thién tinh trang bénh tim mach [3], tiéu duong
[4]. Hién tai, trong USP43 - NF38 da c6 cac chuyén
luan vé thé qua ndm Linh chi [5] va bot thé qua nim
Linh chi [6], trong d6 nhom hoat chét triterpenoic acid
v6i cac chét dién hinh nhu acid ganoderic A dong vai tro
quan trong. Cac chuyén luan ciia USP43 - NF38 déu yéu
cau dinh lugng triterpenoic acid voi chat chuan 1a acid
ganoderic A bé“mg ky thuat HPLC trén cot C,¢ [5], [6].
Bén canh thé qud, bao tr cia nam Linh chi cling 1a doi
tuong dwoc quan tim vi nhiing tic dung hiru ich tiém
tang va duoc sir dung dudi nhiéu dang ché pham, trong
d6 pho bién nhét 1a dang bot bao tir sau khi pha vach.

Hién tai trong cac Dugc dién chua co phuong phap
chinh thirc dé phan tich cac thanh phan hoat chét trong
bao tir ndm Linh chi sau khi pha vach, trong khi diéu nay
rt quan trong trong viéc danh gia chat luong cac san
pham bao tir ndm Linh chi duoc pha véach. Trong nghién
ctru ndy, mot phuong phap HPLC dugc xiy dung dé
dinh luong acid ganoderic A trong bao tir nAm Linh chi
da pha vach nham phuc vu danh gia hiéu qua k¥ thuat
pha vach bao tir cling nhu chat lwong ctia san pham bao
tr nam sau khi pha vach.
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2. Thye nghiém
2.1. Thiét bi, vit tw, héa chit
2.1.1. Vit tw, héa chat

- Chat dbi chiéu acid ganoderic A (L6 F01200, ham
lwong 0,95 mg/mg nguyén trang) do USP cung cip.

- Dung méi tinh khiét sic ky: acetonitril (ACN),
methanol (MeOH) (Merck, Prc).

- Dung moi, hoa chit tinh khiét phén tich: ethanol
tuyét ddi, acid trifluoroacetic (Merck, Duc).

- Nude siéu tinh khiét: 1a nudc cat hai lan dugc loc
qua bd loc siéu tinh khiét co cot trao ddi cation, anion va
mang loc 0,2 um.

Tt ca cac dung dich pha trong nudc hodc pha loang
bang nudc nhu ethanol 50 %, acid trifluoroacetic 0,1 %
déu duoc chuén bi hodc pha lodng voéi nude siéu tinh
khiét.

2.2. Trang thiét bi

- Cot sic ky C,¢ (4,6 x 250 mm; 5 pm) (YMC - Nhat
Ban).

- Hé théng sic ky long Agilent 1290 (M¥) trang bi
dau do PDA.

- Thiét bi phu tro (cAn phan tich, may loc nudc khir
ion), dung cu thuy tinh cac loai, autopipet, mang loc
0,45 pm.



2.2. Poi twong nghién civu

- Acid ganodric A trong mau thir bao tir ndm Linh chi di dwoc pha vach.

Hinh 1. Hinh chup SEM nguyén liéu bao tir Linh chi da diwroc pha vach

2.3. Phwong phdp nghién ciru

* Quy trinh chudn bi mdu

Can 1,0 g bao tir ndm Linh chi da dugc pha vach cho
vao binh dinh mtrc 50 ml. Thém khoang 40 ml ethanol
50 %, siéu 4m trong 30 phat. Thém ethanol 50 % dén
vach, lic déu, loc. Léy chinh xac 25,0 ml dich loc, ¢cd
quay chan khong & 60 °C téi can kho. Thém chinh xac 5
ml ethanol tuyét di vao mau cén, siéu 4m 10 phut. Loc
qua mang 0,45 um, thu duoc dung dich thir & phan tich
bang k¥ thuat sic ky long (HPLC).

* Diéu kign sic ky

Céc diéu kién sic ky duoc t61 wu hoa dé dinh luong
acid ganoderic A trong bao tir nAm Linh chi d& pha vach
nhu sau:

- Cot: YMC C¢ (4,6 mm " 250 mm, 5 pm).

- Pha dong: hon hop acetonitril — dung dich acid
trifluoroacetic 0,1 % c6 thanh phan thay doi theo chwong
trinh pha dong theo (bang 1) duoc duy tri & toc d6 dong
1,0 mL/phaut.

- Thé tich tiém mau: 10 pL.

- Detector UV-Vis: cai dat budc song 256 nm.

* Pha ché dung dich thir nghiém

- Dung dich doi chiéu géc: acid ganoderic A 100 pg/
ml trong methanol. Tir dung dich ddi chiéu gdc, pha lodng
chinh x4c véi ethanol dé c6 dung dich déi chiéu 10 mg/mL.

Pha ché ddy nong do cac dung dich ddi chiéu tur
1,0; 2,0; 6,0; 10,0; 50,0 va 100,0 (ng/mL) dé khao sat
khoang tuyén tinh.

- Dung dich thir: dung dich thu dugc thuc hién theo
“Quy trinh xir Iy mau”.

- Cdc dung dich khao sat do dung: chuin bi mau

thir bao tr ndm Linh chi d biét truéc ham luong acid
ganoderic A, thém chuan acid ganoderic A & mirc ndng
d6 tuong dwong 50 %, 100 % va 150 % ndng d6 chuin
lam viéc acid ganoderic A. Vi mdi mirc thém chuan
thuc hién 3 mau doc 1ap. Xt Iy mau theo “Quy trinh xir
1y mau” thu duoc 9 dung dich thir o ding twong ung.

- Cdc dung dich khao sat do lap lai: thuc hién phan
tich trén 6 mau thir doc 1ap dugc pha ché theo “Quy
trinh xtr Iy mau”.

Dung dich céc dinh LOQ: dung dich thu chuén bi
nhu ¢ phan “Quy trinh xir Iy miu”, dwoc pha lodng
chinh x4c bang ethanol tuyét ddi & cac ty 1¢ khac nhau.
LOQ ciia phuong phéap dugc ude lugng tir ndng do acid
ganoderic A trong dung dich thir da biét nong d6 va mirc
do pha loang tir dung dich thir nay cho ty 1¢ S/N tuong
duong 10.

Bdng 1: Chuong trinh dung moi

Thoi gian (phut) | Acid TFA 0,1 % | Acetonitril
0 25% 75 %
60 45 % 55 %
61 80 % 20 %
80 80 % 20 %
81 25 % 75 %
85 25 % 75 %

2.4. Tham dinh phuong phdp

Phuong phéap dinh luong acid ganoderic A bang sic
ky long dugc tham dinh vé tinh pht hgp hé thong, xac
dinh khoang tuyén tinh, d6 dac hi¢u, do dung, do lap lai
va gidi han dinh lwong theo cac quy dinh cua 2 tai liéu
AOAC International [7] va ICH [8].
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3. Két qua va ban luin

3.1. Xdy dung phwong phap

Tuong ty thé qua, bao tir ndm Linh chi c6 thanh
phan hoat chét triterpenoid véi cdu trac tuong ty acid
ganoderic A. Dé tach dugc cic thanh phan tuong tu ra
khoi nhau, cin mét chuong trinh pha dong thich hop.
Bén canh d6, hé pha dong phai dam bao c¢6 pH thap dé
tang su on dinh cta cc chét c6 ban chét 1a acid trong
qua trinh rua giai. Sau khi khdo sat, chuong trinh dung
mdi dugce lya chon nhu bang 1, két qua khao sat cho thay
chuong trinh dung moéi nay tach dugc acid ganoderic A
khoi cac thanh phan khac trong nén mau bao tir nam

Linh chi (Hinh 1, D).

Chuong trinh pha dong nay vira dam bdo tach duoc
pic acid ganoderic A ra khoi cac chét khac, vira gitp ria
cOt loai tap sau khi phan tich dé dam bao cot sach dé
thuc hién cac lan tiém mau tiép theo.

Thé tich tiém mau uu tién 1a cac thé tich thong dung,
cho dap tmg pic t6t. Sau khi khao sat, thé tich tiém 10 pul
cho d6 phan giai tot hon va day 1a thé tich tiém duoc lya
chon cho qui trinh phan tich.

Acid ganoderic A c6 cuc dai hfip thu & 256 nm va
budc song nay duoc lwa chon dé ghi sic ky do (xem
hinh 2, A, B, D).

DAD1 B, Sig=256,4 Ref=off (BTLC20211126\BTLC_VDL 2021-11-26 17-46-07\BTCL0000001.D)
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DAD1 B, Sig=256,4 Ref=off (BTLC20211126\BTLC_VDL 2021-11-26 17-46-07\BTCL0000005.D)
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Hinh 2. Sic ky @6 mau chuan acid ganoderic A (A), mau thir trong methanol (B), mau thir trong ethanol (C)
va mau thir trong ethanol 50% (D).
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Vé qui trinh xtr Iy mau, acid ganoderic A tan dugc
trong ca ethanol va methanol, do d6 mau bao tir linh
chi nghién ctru dugc si€éu am lan luot véi cac dung moi
methanol, ethanol tuyét dbi, ethanol 70 % va ethanol 50
% trong cung diéu kién. Mau sau phan tich dugc tién
hanh sic ky theo chuong trinh ma ma tac gia B Thi Ha
va cong sy phat trién dé phan tich mot s thanh phan
trong nam linh chi [9]. Két qua cho thay pic khi siéu 4m
mau véi ethanol 50 % thi dién tich pic acid ganoderic A
thu dugc 1a 16n nhat. Tuy nhién, khi siéu 4m mau bao tir
v6i dung méi ethanol 50 % thi duong va cac chat phan
cuc hoa tan nhiéu, lam anh huéng dén qua trinh tach
pic, dic biét khi phan tich nhidu mau dong thoi. Hon
nita ham lugng acid GA trong mau khéng cao, néu ting
khéi luong can miu s& anh huong dén thé tich phan bd
ctia mau hoa tan. D& giai quyét cac van dé nay, mau sau
khi siéu 4m vé6i chinh xac 50,0 ml ethanol 50 % s& lay

25,0 ml dé co quay chéan khong loai dung méi, tiép dén
siéu 4m v&i ethanol tuyét ddi dé hoa tan acid ganoderic
A, loai b6t dudng va cac chat phan cuc.

Sau khi xac dinh dugc qui trinh chuan bi mau, & giai
doan siéu Am voéi ethanol 50 %, mau da duoc siéu am
thém & cac muc thoi gian 60 phut va 120 phat nhung
ham luong acid ganoderic A thu dugc khong thay di so
v6i khi siéu 4m & 30 phat. Nhu vay qui trinh chiéu mau
da dugc tbi uu.

3.2. Thim dinh phwong phdp

Két qua tham dinh phuong phap trinh bay trong bang
2 va minh hoa trong hinh 3 cho théy quy trinh phan tich
dap ung dugc cac yéu cAu vé do dic hiéu, do 1ap lai va
d6 dung dé ap dung dinh luong acid ganoderic A trong
bao tir Linh chi da pha vach.

Bing 2: Tém tdt két qua tham dinh phirong phap

Chi tiéu tham dinh

Két qua

D§ tuwong thich hé théng | t,:

(thyc hién trén dung dich p

37,04+ 0,13 pht ; RSD = 0,4 %
S, :19429+0,17 mAU.s ; RSD = 0,9 %

chuan acid ganoderic
10 pg/mL; n = 6)

Nhdn xét: RSD < 1,0% voi thoi gian luu va < 2,0% véi dién tich pic, phwong
phap dat yéu cau vé do twong thich hé thong.

Dé diic higu

-Trén sic ky d6 dung dich thir bao tir ndm Linh chi, pic ctia acid ganoderic A
duoc tach hoan toan khéi cac pic khac (Hinh 1, D).

-Thoi gian luu (37 phut) va phd UV-Vis ctia acid ganoderic A 1a twong dong trén
sdc ky d6 cua dung dich chudn va dung dich thir (Hinh 1, A, B, D)

Dj tuyén tinh
Khoang nong do
Phuong trinh hdi quy

H¢ so xac dinh

Ham luong: 1 - 100 (mg/mL)

y =20,0062x + 0,88483

R?=0,9999

% Intercept so véi y tai ndng d6 10 mg/ml: 0,45%.

Nhdn xét: ¢é sw twong quan giita nong dé acid ganoderic A va dién tich pic qua
hé sé twong quan R = 0,9999 (>0,998).

D¢ lap lai trong ngay
(n=10)

Ham lugng ganoderic A trong bao tir Linh chi: 97,9 + 1,6 (mg/g); RSD 1,6 %

Nhdn xét: Voi miec ham lwong acid ganoderic, yéu cau do lap lai theo AOAC
International la d¢ 1éch chudn twong doi (RSD) < 5,3 % [7]. Nhut vdy phwong
phap ¢6 dé lap lai tot.

D¢ chinh xdc trung gian

(n = 12; khac ngay)

Ham lugng ganoderic A trong bao tir Linh chi: 98,0 + 1,6 (mg/g); RSD: 1,6%;
Nhdn xét: Véi mike ham heong acid ganoderic, yéu cau d¢ chinh xdc trung gian
theo AOAC International la do léch chudn twong d6i (RSD) < 5,3 % [7]. Nhu vdy
phwong phap co do lap lai tot.

Nhdn xét: yéu cau dé lap lai theo AOAC International la RSD <8 % [7].
Nhue viy phirong phép dat yéu cau do lap lai.
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D¢ ding

(Thém chuén vao nén mau
bao tir nam Linh chi pha
vach biét trude ham lugng

- Mirc 1: 50% (5 mg/ml), ty 1& phuc hdi 97,5 — 99,6 (%) (RSD: 1,6%)
- Muc 2: 100% (10 mg/ml), ty 1€ phuc hdi 98,0 —
- Mire 3: 150% (15 mg/ml), ty 1& phuc hdi 97,5 — 99,5 (%) (RSD: 1,0 %)

100,8 (%) (RSD: 1,4 %)

acid ganoderic A ¢ 3 muc
khac nhau, mdi ndng do 3
lan, xac dinh ty 1& (%) tim
lai dugc so véi lugng thém
vao)

Nhdn xét: ty 1é phuc hoi ciia phiong phép trong khodng 98,9 — 102,7 (%).
Trong ddy nong do thém vdo nay, tiwong vmg ham lrong acid ganoderic A trong
bao tir nam Linh chi tir 25 -75 (mg/g), ty Ié phuc hoéi theo yéu cau ciia AOAC
International la 90 — 107 (%) [7].

Nhue vy phirong phdp dat yéu cau vé dg ding.

Gidi han dinh lugng trong | 0,23 mg/l.
bao tir nam (LOQ)
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Hinh 2. Sdc ky d@6 va pho Uv-Vis (A: phé hdp thu UV-Vis ciia acid ganoderic A trén pic cia dung dich chudn va
dung dich thir; B: sac ky do dung dich chudn acid ganoderic A; C: sdc ky @6 dung méi pha mau; D: sdc ky do
mau thir bao tir ndm Linh chi)

3.3. Ban ludn

Phuong phap dinh lugng acid ganoderic A trong bao
tr nAm Linh chi d ph4 vach cho nhimng diém méi vé
diéu kién sic ky so voi cac phuong phap di cong bd.
Trong d6, qui trinh chuan bj mau da dugc téi uu hoéa
dé ting hiéu qua phan tich cic thanh phin trong bao
tar. Con vé diéu kién sic ky, so voi diéu kién sic ky

trong USP43, diéu kién sic ky da thiét 1ap phu hop hon
v6i cac thiét bi dang st dung tai cac phong thi nghiém
tai Viét Nam; so v6i diéu kién sic ky ma nhom tac gia
DS Thi Ha cong bd thi qui trinh da xay dung giup tiét
kiém thoi gian phan tich hon do chi tap trung vao dinh
luong acid ganoderic A. Sy phu hop ctia phuong phap
voi muc dich tng dung du kién d3 dugc minh ching
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qua két qua tham dinh phuong phip theo AOAC
International [7] va ICH [8].

Do véy, phuong phap c6 thé sir dung dé dinh luong
acid ganoderic A trong bao tir ndm Linh chi d& pha véch,
qua d6 ung dung danh gia chat luong nguyén liéu, san
pham chtra bao tir nam Linh chi cling nhu hiéu qua cua

4. Két luan

Nghién ctru da thiét 1ap dugc cac didu kién thyc nghiém
dé xay dung phuong phap dinh luong acid ganoderic A
trong bao tir nAm Linh chi da pha vach st dung k¥ thuét
sac ky long. Phuong phép di dugc tham dinh theo cac yéu
cau ciia AOAC International va ICH. Két qua tham dinh

cac quy trinh phé vach bao tu. minh ching sy phit hop véi timg dung du kién.
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Summary

A simple and accurate high performance liquid chromatography (HPLC) method was developed and validated for
determination of ganoderic acid A in sporoderm-broken spores of Ganoderma lucidum (Lingzhi). The method was carried
out on a C,g column (4.6 mm " 250 mm, 5 mm), using an acetonitrile — 0.1% trifluoroacetic acid solution mixture with
composition varying following a gradient program as mobile phase. The mobile phase flow rate was maintained at 1.0
mL per minute. Injection volume was 10 uL. The UV detection was set at 256 nm. The method was validated in terms of
linearity, specificity, precision and percentage recoveries. Validation results proved that the proposed method was suitable
Jfor determining the content of ganoderic acid A in sporoderm-broken spores of Genoderma lucidum.

(Ngay nhan bai: 18/05/2022; Ngay phan bién: 18/05/2022; Ngay duyét dang: 09/06/2022)

* Nghién ciru nay diwoc tdi tro boi S Khoa hoc va Cong nghé TP, Ho Chi Minh (DOST HCMC) cho TS Nguyén
Hitu Lac Thuy, tai Quyét dinh so 888/0D-SKHCN va Hop dong so 66/2020/HD-QPTKHCN.
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NGHIEN CUU XAY DUNG QUY TRINH XAC DINH CI-!(A'T CHONG
CON TRUNG DELTAMETHRIN TRONG MAN SAN XUAT TU NHUA
BANG SAC KY LONG HIEU NANG CAO (HPLC)

BUI THI LAN PHUONG, PHAM THI HIEN™®
Truwong Dai Hoc Dwgc Ha Ngi

Tir khod: HPLC hdp phu, deltamethrin, man netprotect, tham dinh phwong phdp

1. DPAT VAN DE

O nudc ta cong tac phong chdng dich bénh do con
tring n6i chung va mudi noi riéng gay ra 1a mot nhiém
vu rat quan trong. Trong s6 cac nhom hoa chit dugc Bo
Y té cho phép str dung nhim muyc dich 1am giam tac hai
ctia con tring, cac pyrethroid tong hop 1a mot nhoém hop
chit duoc st dung phd bién. Trong diéu kién sir dung
binh thuong, cac pyrethroid tong hop an toan cho nguoi
thuc hién bién phap va nguoi ¢ trong nha dugc can thi¢p
hoa chit dé phong chdng con trang truyén bénh [1].

Trong nhom pyrethroid tong hop, deltamethrin
(DEL) duogc sir dung phd bién véi nhiéu vu diém, DEL
da duoc dua tryc tiép vao nhua polyethylen (PE) theo
cong nghé méi dé san xuat man chong mudi do do co
thé sir dung dugc nhiéu 1an trong thoi gian dai do DEL
duogc giai phong tur tu [2]. Tuy nhién, ham luong DEL
phai dugc kiém soat sao cho vira ¢6 kha nang diét con
trung vira khong gay doc cho nguoi st dung.

Nghién ctru nay duogc tién hanh dé xay dung quy
trinh dinh luwong DEL trong loai man Netprotect - loai
man c6 tinh tmg dung cao, mang lai hiéu qua tét - DEL
lién két véi soi PE.

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

- H¢ théng HPLC Thermo — Finigan, detector UV-
DAD 6000 (M§); Cot sic ky Thermo Hypersil silica
(150 x 4,6 mm; 5 pm).

- B6 bdc hoi dung méi khi N,: Thermo scientific (My)

- May siéu am: Bandelin- Sonorex super RK 106, Purc

- Can phan tich Metller, d6 chinh xac 0,1mg (Thuy Si).
2.1.2: Hod chat, thudc thir, chdt chudn

- Chdt déi chiéu: DEL 99,9 % (Merck — Diic).

- Hod chit: n-Hexan va 1,4-Dioxan loai dung cho

HPLC cua Merck, Puc; Xylen tinh khiét phan tich cua
Trung Qudc.

2.2. P6i twong va phwong phap nghién ciru

2.2.1. Péi twong nghién ciru:

Céc méu man Netprotect chong mudi mua trén thi
truong va duogc ma hoa s6 kiém soat 1058; 1540S1;
1540S2; 1544S1; 1544S2; 1545S1; 1545S2; 1553S1;
1553S2.

2.2.2. Phuwong phap nghién ciru

Trong nghién ctru ndy mau thir duoc chiét bang ki
thuat chiét long — rén véi dung méi xylen: Céan chinh
xéac khoang 0,25 g man da duogc cit nho vao binh cau va
thém khoang 15 ml xylen. Pun hoi Iuu tai 130 - 145 °C
trong 1 gid (mau thir phai tan hoan toan) [3]. Dé ngudi
binh dén nhiét do phong cho nhua dong déc trd lai. Can
binh. Loc dich chiét qua mang loc 0,45 pum. Can chinh
xac khoang 0,5 g dich loc cho vao lo va co bé'mg luéng
khi N,. Lay chinh x4c 1 ml dung méi pha dong cho vao
moi lo, day nap va si€u am 5 phut (can lo trude va sau
khi siéu am dé hiéu chinh). Tiém vao hé thong séc ky.

DEL trong mau thir dugc dinh luong bang phuong
phap HPLC, két qua dugc tinh theo phwong trinh hoi
quy cua ngay phan tich.

Diéu kién sic ky: Cot sic ky Thermo Hypersil silica
(150 x 4,6 mm; 5 pm). Tdc d6 dong 1 ml/phit; thé tich
tiém mau 20 pl. Budc song phat hién 236 nm (cuc dai
hép thu cua DEL). Pha dong gém n-hexan va 1,4-dioxan
voicacty 1€ 93 :7;95:5;97: 3 (tt: tt) [3], [4], [8].

Theo tiéu chuan cia WHO, ham luong DEL trong
man Netprotect 1a 1,8 g/kg + 25 % (hay trong khoang
1,35 - 2,25 mg/g) [5], [6].

3. KET QUA VA BAN LUAN

DEL trong man c6 thé dugc dinh luong bang phuong
phap séc ky khi (GC), HPLC pha dao hodc HPLC hép
phu. Phuong phdp HPLC hap phu dugc Iya chon dé
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khao sat diéu kién dinh lugng do day 1a phuwong phap
duoc dung nhiéu véi dbi tuong nén PE véi tinh chon loc
cao, kha ning tach t6t (phan tach duoc déng phan lap
thé) va tranh hién tugng chuyén hoa lap thé mot phan
DEL nhu trong GC.

3.1. Khio sat diéu ki¢n dinh lwong DEL

3.1.1. Quy trinh xir Iy méu

Qua tham khao tai liéu va khao sat thuc té, qui trinh xur
ly mau dugc xay dung duoc nhu muyc 2.2.2. Trong d6, quy
trinh nay sir dung xylen lam dung méi chiét vi dung moi
ndy c6 kha nang hoa tan t6t DEL & ca nhiét 9 phong va
nhiét do cao va hoa tan hoan toan man PE khi dun néng &
nhiét do cao khoang 145 °C. Pong thoi sau khi dun nong,
dé ngudi vé nhiét do phong, phén nhuya bi dong dac tro lai
con toan bd DEL trong man dé chuyén sang pha chiét long.
Nhu vay, v6i quy trinh xir Iy mau da str dung, vira hoa tan
mau man trong xylen ¢ nhiét do cao, vira kiém soat va han
ché lugng dung méi chiét bi bay hoi.

3.1.2. Khio sdt diéu ki¢n sic ky

Tir cac diéu kién sic ky tham khao, tién hanh khao
sat mau phan tich. Két qua cho thiy vdi ty 1& n-hexan :
1,4-dioxan 1a 93 : 7 pic tach chua hoan toan, vai ty 1¢ 95
- 5 cho két qua tach tdt. Pic tach duoc riéng biét, rd nét,
can dbi, thoi gian phan tich hop 1y (hinh 1C). Con ty 18
97 : 3 pic tach roi nhau hoan toan nhung kéo dai thoi
gian luu gay ton dung moi, héa chét. Do do lya chon ty
1¢ pha dong n-hexan : 1,4-dioxan 12 95 : 5.

Budc song phat hién dugc lya chon ¢ 236 nm vi tai
budc séng nay, DEL hap thu tuong ddi tt va giam thiéu
luong pic sac ki ciia cac chat khong phai chét phan tich
trong séc ki d6. Toc do dong va thé tich tiém duoc Iua
chon theo cac diéu kién thong thuong cia HPLC, tuong
ung la 1,0 ml/phuat va 20 pl.

3.2. Thim dinh phwong phép phén tich

3.2.1. Pdnh gid dj phi hop ciia hé thong

Pha dung dich chuan DEL gbc 600 pg/ml: Can chinh
xac 15,1 mg chuin DEL cho vao binh dinh muc 25 ml,
thém pha dong dén vach, lic déu thu dugc dung dich
chuén DEL gbc 604,00 pg/ml

Hit chinh xac 300 ul dung dich chuin gdc DEL
604,00 pg/ml cho vao binh dinh mitrc 10 ml, thém pha dong
dén vach, lic déu thu duge dung dich chudn 18,12 pg/ml.

Tién hanh sic ky dung dich DEL chuin ndng do
18,12 pg/ml: do l1éch chuin twong déi (RSD) cua dién
tich pic ciia DEL cua 6 lan tiém lién tiép khong dugc 16n
hon 2 %. Két qua cho thay h¢ thong phén tich phu hop

yéu cau qui dinh v6i RSD = 0,57 %.

Tinh sb dia ly thuyét (N) dua vao pic DEL, két qua
trung binh N khoang 9000 dat yéu cau quy dinh voi N
> 8000.

3.2.2. Tinh chon loc
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Hinh 1: Sdic ki @6 dich chudn DEL 6,04 ug/ml (4),
mau nén khéng ¢6 DEL (B), mdu nén cé thém chudn
DEL 6,04 ng/ml (C)

* Thuc nghiém

f> 4405 17950 Deltamathrin]

Chuén bi 3 mau chay sdc ki:
- Mau nén khéng c6 DEL: Tién hanh theo quy trinh
xtr li mau thir v6i man PE khong chira DEL
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- Méu chudn DEL 6 ug/ml: Hut chinh xac 100 ul
dung dich chudn 604,00 pg/ml cho vao binh dinh muc
10 ml, thém pha dong dén vach, lic déu thu duge dung
dich chuan DEL 6,04 pg/ml.

- Mdu nén ¢6 thém chudn DEL: Hut chinh xac 20 pl
dung dich chuan 6,04 pg/ml cho vao binh dinh mtrc 20
ml, thém pha dong dén vach, lac déu thu duoc dung dich
chudn c6 ndng d6 6,04 ng/ml. Can dich chiét miu nén
vao lo, cd can. Sau d6 cho thém 1 ml dung dich DEL
chuan 6 ng/ml rdi dem di siéu 4m. Tién hanh sic ky.

* Két qua: Mau thtr thém chuén cho pic chinh ¢
thoi gian luu twong tng véi thoi gian luu cua pic chinh
trén sic ky do cia mau chuan. Mau placebo khong cho
pic xuat hién ¢ thoi gian luu cua pic chinh trén sic ky do
mau chudn (Hinh 1).

* Nhdn xét: Nhu vdy phuong phap 1a dic hiéu dé
dinh luong DEL trong mau man nghién ctru.

3.2.3. Khodng nong dé tuyén tinh

Pha tir dung dich chuan gbc 604 pg/ml thanh cac
dung dich DEL c¢ n&”)ng do6 6,04; 12,08; 18,12; 24,16;
30,20 pug/ml. Tién hanh sic ky. Thiét 1ap mdi tuong
quan gitra di¢n tich pic va néng d6 DEL. Két qua duogc
trinh bay ¢ bang 1.

Bing 1. Két qua khao sat dg tuyén tinh

st | i | sty

1 6,04 1396547

2 12,08 2764376

3 18,12 4128052

4 24,16 5482618

5 30,20 6709792
Phuong trinh hdi quy Y=1222412X +92857
Hé sb twong quan R 0,9996

’ Nhu véy trong khoang nong do phan tich tir 6'pg/ml
de?n 30 pg/ml, phuong phap ~dép ung dugc do tuyén tinh
deé dinh lugng DEL trong mau man.

3.2.4. Xac dinh gidgi han dinh luwogng (LOQ)

- Gi6i han dinh lugng:

Ijha lodng dan chinh x4c bang pha dong dung dich
chuan DEL 6,04 pg/ml da dugc pha ¢ muc 3.1.2. Can

khoang 0,5 g dich chiét mau nén vao lo, ¢6 can. Hut
chinh x4c 1 ml cac dung dich DEL chuin da duoc pha
lodng cho vao lo va day nip, siéu am. Tiém sic ky.

Két qua thu duoc tai ndng do 1,51 pg/ml trén sic ky
dd c6 hé s6 dap tmg pic DEL gip 3 lan d6 nhidu dudng
nén (Hinh 2). Do d6, xac dinh giéi han dinh Iugng &
phuong phap nay LOD = 1,51 pg/ml.
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Hinh 2. Sdc ki @6 nén thém chuan DEL 1,5 ng/ml

3.2.5. Dg chinh xdc

Céan chinh xéac khoang 0,25 g (m,) mau thir va tién
hanh xt 1i theo muyc 3.1.1, tiém séc ki. Lap lai thi nghiém
6 lan. Ham lugng DEL trong mau duoc tinh theo cong
thirc:

Cp, (g/kg) = (C, x m, )/(1000 x m_ x m,)

Trong do:

+ Cp,pp: ham luong dung dich DEL trong mau thur;

+ C;: ham lugng dung dich tinh theo phuong trinh
hdi quy ciia duong chuén xay dyung trong ngay;

+m,: khéi luong dich chiét sau khi dun;

+mg; khéi luong dich loc can phan tich; my;: khéi
lugng mau thir.
3.2.5.1. B¢ lap lai

Tién hanh phén tich & mic 100 % véi 6 1dn cdn mau
thtr doc 1ap tinh toan ham lugng DEL tim dugc va danh
gia d6 phan tan ciia s6 liéu. Két qua thé hién ¢ bang 4 cho
thay phuong phap c6 do lap lai tot: RSD (%) < 2,0 %

Két qua thu dugc cho thiy phuong phap dinh luong
DEL c6 d6 lap lai tot voi RSD (%) = 1,45 % dap g yéu
cau thim dinh ddi véi dung dich ¢6 ham luong 10 pg/ml
1a RSD (%) < 7,3 % [7].
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3.2.5.2. B¢ chinh xdc trung gian

Dénh gia dua trén do phan tan (RSD (%)) ctia 12 mau thir dugc phan tich riéng biét giita 2 ngay khac nhau, két
qua thé hién ¢ bang 4 va bang 5

Bing 4. Két qua khao sdt do Idp lai va @ chinh xdc trung gian ciia 2 ngdy phdn tich

Ngay phan tich 1

Ngay phan tich 2:

PTHQ: Y=222412X +92857

PTHQ: Y=238722X +99667

R =0,9996 R =0,9996

STT | m (2) | my, (g) | m, (2) (mASU.s) gﬁﬁﬁ% m, () | my, (2) | m, (2) (mASU.s) Eﬁﬁfrl;g?gg)
1 10,2530 [101,770] 0,5120 | 3706600 | 1277 | 0,2540 | 100,023 | 0,5021 | 3824801 | 1,224
2 10,2553 110,646 0,5075 | 3438629 | 1285 | 02551 (108,790 |0,5042 | 3488629 | 1,201
3 02516 98,175 [ 0,5141 | 3923223 | 1307 | 02502 112,739 |0,5012 | 3395124 | 1,241
4 10,2520 |112,178]0,5023 | 3268445 | 1265 | 02531 [102,231|0,5114 | 3699821 | 1,191
5 10,2508 109,099 0,5012 | 3296419 | 1250 |0,2497 | 99,852 | 0,5089 | 3766419 | 1,207
6 |0,2500[101,361]0,5055 | 3639724 | 1279  ]0,2519]107,720]0,5055 | 3422361 | 1,177
TB 1,277 TB 1,207
RSD (%) 1,50% RSD (%) 1,89%

TB = 1,242 (mg/g); RSD(%) = 3,37 % (n=12)

So sanh d¢ 1ap lai cua 2 ddy thi nghi¢m : F, = 1,426 < 5,05 =Flt (0 =0,95; 5; 5)

Két qua cho thay phuong phép dat yéu cau vé do chinh xé4c trung gian: RSD cua 12 miu phén tich khong qua 11
% [7] va khong c6 su sai khac théng ké vé két qua trung binh va d¢ lip lai giita 2 bo sb lidu.
3.2.6. Dj diing

Hut chinh xac cac thé tich dung dich chuan DEL gdc 600 pg/ml vao mau man tring sao cho luong DEL thém &
mirc 70 % - 100 % - 130% luong DEL cé trong mau man theo yéu ciu cia WHO va ndng do dem dinh lwong nam

trong khoang tuyén tinh.
Bang 5. Két qua khdo sat do diing
STT | V o gse (WD | my, (8) m_(g) S (mAU.s) | mg ,..(mg) | %Timlai | TB |RSD (%)
1 550 10,0023 0,5046 3334801 0,289 87,56
2 550 10,0125 0,5007 3234565 0,282 85,60 87,20 1,68
3 550 10,1265 0,5056 3334582 0,292 88,46
4 750 10,0027 0,512 4765320 0,410 91,21
5 750 10,1204 | 0,5085 4705365 0,413 91,72 91,14 0,68
6 750 9,9581 0,5028 4665882 0,407 90,49
7 1000 10,0556 | 0,5123 6259220 0,544 90,70
8 1000 10,5368 | 0,5089 5852471 0,536 89,36 89,81 0,85
9 1000 10,2275 0,5201 6158210 0,536 89,38

Két qua thu dugc ¢ bang 5 cho thiy phuong phap dam bao vé do dung. Ti 1¢ thu hdi nim trong khoang 87,53 % -
91,19 % théa méin yéu cau ti 18 thu hdi ndm trong khoang 80 % - 110 % ddi véi dung dich phan tich c6 ndng d6 10
pg/ml [7].
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* Nhan xét

Qua cac budc tham dinh cho thidy phuong phap
dugc chon c6 do chinh xac, tinh chon loc, do dung cao;
khoang nong do tuyén tinh pht hop v6i muc dich phan
tich. Do do, phuong phéap phan tich c¢6 d tin cay cao co
thé str dung. Sau dy, tién hanh phéan tich mot s6 mau

thuc theo phuong phap di duoc tham dinh.
3.2 Két qua phén tich mdt s6 miu chira DEL

Tién hanh phan tich mot s mau man Netprotect theo
qui trinh xir Iy mau va diéu kién sic ky da xay dung &
trén. Két qua trinh bay & bang 6.

Bing 6. Két qua dinh lwong DEL trong mau thuc

Ki hi¢u miu m, (g) m, (2 m_ (g) S (mAU.s) |Nong do DEL trong miu (mg/g)

154081 0,2514 11,6816 0,5013 2987992 1,211
154082 0,2527 11,0423 0,5098 3057081 1,146
1544S1 0,2504 11,8085 0,5084 3338314 1,357
154482 0,2500 12,1128 0,5012 3872987 1,645
154581 0,2532 12,1803 0,5055 2438117 1,009
154582 0,2512 11,6102 0,5073 3303393 1,318
1553S1 0,2545 11,7437 0,5052 3403970 1,363
1553S2 0,2575 12,0683 0,5054 2667532 1,079

1058 0,2516 12,2541 0,5035 3603675 1,529

Theo tiéu chuan cia WHO, ham lugng DEL trong
man Netprotect 1a 1,8 g/kg £ 25% [5], [6]. Két qua ¢
bang trén cho thdy, trong tong sé 9 miu man dem dinh
luong, co 4 mau man g@)m 1544S1; 1544S2; 1553S1,;
1058 co néng d6 DEL thoa mén tiéu chuan, 5 mau man
con lai ¢6 ndng d6 DEL thdp hon quy dinh.

3.3. Ban luian

Phuong phap dinh lugng tim dugc cé tinh chinh xac
va kha thi cao, v6i nhiéu uu diém:

+ Quy trinh chiét nhanh gon, thoi gian hop li, hiéu
suét cao, dung mai chiét ré tién dé& kiém.

+ So véi iso-octan, pha dong su dung n-hexan thay
thé gitip giam chi phi, thoi gian phéan tich ma van dam
bao tach t6t DEL khoi tap chat.

Budc dau ap dung phwong phap phan tich mot sb

mau thyce cho théy phuong phép cé tinh kha thi va can
thiét.
4. KET LUAN

Xay dung dugc phuong phap sic ky long hip phu
dé dinh luong dethamethrin trong man Netprotect.
Phuong phép stra dung ¢t C18 (150 x 4,6 mm; 5 pm),
toc do dong 1,0 ml/phut, thé tich tiém 20 pl, budc song
phat hién 236 nm, pha dong n-hexan : 1,4-dioxan la
95 : 5. Phuong phap di duoc tham dinh vé tinh déc hiéu,
tinh thich hop chiia hé thong sic ky, do 1ap lai, d6 chinh
xéc trung gian va ty 18 thu hdi. Két qua tham dinh cho
thiy phuong phap HPLC hip phu da xay dung hoan
toan phu hop cho viéc dinh lugng DEL tam trong man
Netprotect. Budc dau da ap dung phan tich mét s mau
man chira DEL trén thi truong.

Tai liéu tham khao
1. CDC Ninh Binh (2018), Sir dung hoa chét diét con tring dé phong chdng dich bénh, (http://cdc.ninhbinh.gov.vn/tin-tuc-
su-kien/tin-trong-nuoc/su-dung-hoa-chat-diet-con-trung-de-phong-chong-dich-benh.html).
2.Chow-Yang Lee and William H. Robinson (2005), Technology for Conversion of Conventional Mosquito in The Field
into long lasting bed nets, Proceedings of the Fifth International Conference on Urban Pests, Perniagaan Ph’ng @

P&Y Design Network, Malaysia, pp. 288-294.
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5.WHO specifications and evaluations for public health pesticides (2010), Deltamethrin long-lasting (incorporated into
filaments) insecticidal net.

6.World Heald Organization (2010), Netprotect® specifications, (http:/www.bestneteurope.com/Products/Netprotect/
Specifications.aspx).
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Summary

A rapid, simple, sensitive and accurate high — performance liquid chromatographic method was developed and
validated for determination of deltamethrin in Netprotect net. Deltamethrine was extracted from finely cut nets by xylene
heating at 130-145 °C in 1 hour, the solvent was then evaporated to dryness and the residues reconstituded in mobile
phase for HPLC analysis. The HPLC method employed a Thermo Hypersil silica column (150 X 4.6 mm; 5 um) with a
mixture of n-hexan - 1.4-dioxan (95 : 5, v/v) maintaining at flow rate of 1.0 ml/min as mobile phase. The injection volume
was 20 ul and the UV-Vis detector was set at wavelength of 236 nm for recording chromatograms.

The method was validated in terms of specificity, linearity, precision and accuracy according to current international
requirements, and was proved as suitable and reliable for intended application. The method was applied to determine the
content of deltamethrin in 9 samples of commercialized Netprotect nets, in which 5 samples were found containing levels
of deltamethrine lower than the acceptance range.

(Ngay nhan bai: 01/06/2022; Ngay phan bién: 01/06/2022; Ngay duyét dang: 22/06/2022)

XAY DUNG VA THAM DINH PHUONG PHAP DINH LUONG RABEPRAZOL
TRONG VIEN NEN BAO TAN TRONG RUOT

NGO QUANG TRUNG, BUI THI LAN PHUONG"”

Trwong Dai hoc Dwoc Ha Nji

Tiwr khoa: rabeprazole, sdc ky long hiéu nang cao pha dido (HPLC RP), tham dinh phwong phap

1. PAT VAN PE

Rabeprazol (RABE) 1a mt thudc trong nhom thude
{rc ché bom proton (PPI) thé hé sau dugc sir dung trong
diéu tri cac bénh do vi khuan H. Pylory gay ra. Véi uu
diém co6 pKa cao (~5,0, 6 pH kich hoat khoang 50 %
bom proton) nén cac phan tir duoc kich hoat hoat dong &
pH cao nhanh hon va nhiéu hon cac PPI [1]. Rabeprazol
it nhay cam va khong chiu dnh hudng bdi tinh da hinh
cua cac isoenzym Cyp2 C19 cua cytochrom P450 nén
con duong chuyén hoa cua né dé& duge du doan hon
cac PPI khac. Dong thoi, rabeprazol khong thai trir qua
Cyp2 C19 & gan nén hiéu qua diéu trj ciing 6n dinh hon
[2], [3]. Do @0, rabeprazol trong thoi gian gin ddy dang
duogc sir dung rong rii trong 1am sang dé diéu tri cac
bénh vé acid da day va H. pylory [4].

Hién nay, c¢6 nhiéu phuong phap duoc sir dung dé
dinh lugng rabeprazol trong nguyén liéu va ché pham,
nhu str dung phuong phap sic ky 16ng hiéu ning cao
(HPLC) pha dao, phuong phap do quang phd hong ngoai
(UV-Vis), dién di mao quan... [5],[6],[7],[8]... Tuy vay,
céc phuong phap nay hién van con mot sb van dé nhu:
trong cac duoc dién, chi dua ra phuong phap dinh luong
trong nguyén liéu bang HPLC nhung st dung chuwong
trinh pha dong gradient [5] khong thuan 1¢i trong viéc
trién khai phan tich thuong quy; cac phuong phap dinh
lugng dung UV-Vis hay dién di mao quan chua thich
hop trong viéc trién khai tai nhidu phong phan tich,
kiém nghiém vi d6 tin cdy chua cao, phu thudc nhiéu
vao nén mau. Nghién ctru ndy duoc tién hanh nham muc
dich dua ra mot phuong phap dinh lugng don gian va
hiéu qua dé co thé ap dung dinh luong rabeprazol trong
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vién nén sir dung trong kiém soat quy trinh bao ché va
kiém nghiém ché pham bao ché duoc.
2. THUC NGHIEM
2.1. Thiét bi, héa chét va chit chuén
2.1.1. Thiét bi va dung cu: Pa dwoc hiéu chudn theo
GLP

- My sic ky long Agilent 1260 Infinity voi detector
PDA.

- May sic ky long Shimadzu 20A véi véi detector
PDA.

- Can phan tich Mettler-Toledo AB204, d6 chinh xac
0,1 mg.

- Céc dung cu thay tinh can thiét.

2.1.2. Héa chdt, chit chuén

-Ché:[ chuan: chuan ’déi chié:u rabeprazol natri cta
Vién Kiém nghi¢m Thudc TP H6 Chi Minh, ham lugng
92,9 % (nguyén trang), s6 16: QT226 040619;

- Hoa chat: Methanol (MeOH); Acetonitril (MeCN),
kali dihydrophospha}t (KHZPQ 4> natri  hydroxyd
(NaOH) dat tiéu chuan tinh khiét dung cho phan tich
hoac cho HPLC.

2.2. Pbi twong va phwong phap nghién ctru
2.2.1. Déi twong nghién ciru

- M?lu tha: vién nén Rabeprazol %0 mg bao tan trong
rudt, so 16 O422LO%, ngé}{ san xuat 20/04/2022(Vién
Cong nghé Dugc pham Quoc gia).

- MAu placebo (méu tring): ¢6 cac thanh phan nhu
vién nén rabeprazol 20 mg bao tan trong rudt nhung
khong chira rabeprazol.

2.2.2. Phwong phap nghién ciru
2.2.2.1. Piéu kién sdc ky [8]

- Cot sac ky HPLC Zorbax Eclipse XDB-C18 (150
x 4,6 mm, 5 pm) va cdt Phenomenex Gemini C18 (150
x 4,6 mm, 5 um).

- Tdc d6 dong: 1,0 ml/phut

- Detector: 284 nm

- Pha dong: acetonitril : methanol : d¢ém KH,PO, pH
7,2 (25:25:50)

- Thé tich tiém: 10 pl
2.2.2.2. Phurong phdp chudn bi mau

- Dung moi hoa tan (DMHT): MeOH va MeCN ty
1€1-1.

- Dung dich thir: Can chinh x4c lugng mau chtra 40
mg rabeprazol (RABE) cho vao binh dinh mac 100 ml.
Thém khoang 50 ml DMHT, lic siéu 4m trong 15 phut,
thém dém pH 7,2 dén vach. Lay chinh x4c 5 ml dung
dich nay cho vao binh dinh muc 50 ml, dinh muc béng
dung moi pha dong, loc qua mang loc 0,45 pm.

- Dung dich chudn géc: Can chinh xac khoang 40
mg chét chuan rabeprazol vao binh dinh mac 100 ml,
thém khoang 50 ml DMHT, lic siéu am 10 phit cho
tan hoan toan, bd sung dém pH 7,2 vura du dén vach,
lic déu.

- Puong chudn: Tir dung dich chuin gdc pha cac
dung dich chuan néng d¢ 20 pg/ml, 30 pg/ml, 40 pg/ml,
50 pg/ml, 60 pg/ml bang pha dong.

- Xac dinh néng d6 RABE trong cac mau dua vao
dién tich RABE thu duoc tir sic ky dd mau va duong
chuan phén tich trong cung diéu kién.

3. KET QUA VA BAN LUAN

Nghién ctru duoc thuc hién trén may sic ky 1ong
Agilent 1260 Infinity v6i detector PDA va cot sic ky
HPLC Zorbax Eclipse XDB-C18 150 x 4,6 mm, 5 pm.

Tham khao tir tiéu chuin dinh duong rabeprazol
trong nguyén li€u cia USP 42 [5], trong nghién clu
nay tién hanh dinh luong rabeprazol trong vién nén
bang HPLC-DAD déng dong v6i thanh phin pha dong
acetonitril : methanol : dém KH,PO, pH 7,2 (25 : 25 :
50) toc do 1,0 ml/phut.

3.1. Tinh thich hop hé thong

Tién hanh phan tich 6 1an mau chuén ndng do 40 pg/
ml. Ghi lai cac gia tri dién tich pic, thoi gian Iuu va hé sb
kéo dudi Tailing factor (T), tinh do 1éch chuin twong ddi
(RSD) theo yéu cau. Két qua trinh bay & Bang 1.

Bing 1. Két qud danh gid tinh thich hop hé thong

Lén do Dif; ;ifjl.zs)pic T ho’;p(g;::zlz luu T
1 937,8 2,760 1,135
2 936,4 2,768 1,151
3 940,7 2,782 1,159
4 923,6 2,765 1,112
5 928,3 2,775 1,152
6 926,7 2,776 1,163
TB 932,3 2,771 1,145
RSD (%) 0,74 0,29
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Két qua cho thdy hé thong c6 d6 6n dinh tot: RSD
dién tich pic (%) <2 %; RSD thoi gian luu (%) <1 %; T
< 2; dat yéu ciu vé tinh thich hop cua hé thong, dam bao
cho viéc dinh luong RABE dé phan tich trong ché pham.
3.2. D§ dic hiéu

Tién hanh phan tich cac miu tring, mau ddi chiéu
chita RABE va mau thir theo phuwong phéap da xay dung
va ghi lai sic ky do (SKD) (hinh 1).

25 1 15 2 23 i i3 4 A5 kil
Mau placebo
iy g
&0
Ld
A
x
A
10
"
a5 i 15 ] ] H &

Mau déi chiéu 20 pg/ml

mAU T ' -1

T T T T T T T
3

Mau thir

Hinh 1. Sdc ki do d¢ dic hiéu (HPLC Agilent 1260)
Trén SKP ctia méu ddi chiéu va méu thir (hinh 1)
xudt hién pic tai thoi diém 2,7 phut cia RABE. SKD
ciia mau placebo (Hinh 1) khong xuat hién cac pic tai
thoi diém trén.

IR o e o e L e S — —
220 240 260 280 300 30 340 360 360 nm 26 28 30

ER

-> The purity factor exceeds the calculated threshold limit. <-

Purity factor : 999.968 (46 of 55 spectra exceed the calculated threshold limit

Thrashold : 999,987 (Calculated with 46 of 55 spectra)
Pho hap thu UV-Vis chat d6i chiéu
va do tinh khiét tinh toan
8
N
-]
b1
LR IR L T 0 T N 1 N T [ R L O O AL B | 'l
220 240 260 280 300 320 340 360 380 nm 26 28 30 ﬁ

-> The purity factor cxceeds the calculated threshold limit. <-

Purity factor : 999.979 (53 of 53 spectra exceed the calculated threshold limit
Threshold : 999,987 (Calculated with 53 of 53 spectra)

Pho hap thy UV-Vis chat ddi chiéu
va do tinh khiét tinh toan

Tham chiéu phé hap thy UV-Vis tai thoi diém pic 2,7
phiit ciia mau chat ddi chiéu va mau thir cho thay ca 2
pho hap thy twong dong va c6 dinh — vuc hap thy tring
nhau (286 248 nm) ciing nhu do tinh khiét tinh toan
(purity) ctia pic tai thoi diém 2,7 phut déu trén 99,99 %.

Do vay, phuong phap phan tich c6 d¢ dac hi¢u —
chon loc v6i RABE dé phan tich trong ché pham.

3.3. P} tuyén tinh

Phan tich cac dung dich chuin chira RABE c6 ndng
do tir 20 dén 60 pg/ml. Xac dinh su twong quan giita
nong d6 RABE trong miu va dién tich pic tuong tng
thu dugc trén SKD bang phuong phap hdi quy tuyén
tinh. Két qua xac dinh mdi twong quan nay duoc trinh
bay ¢ Bang 2.
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Bing 2. Két qua tham dinh d¢ tuyén tinh

STT | % so véi dinh lwong | Luong cin chuén (mg) | D phaloing | Nong dd (um/ml) | Dién tich pic (mAU,s)
1 50 100 x 1,0/20 19,2 428.5
2 75 100 x 1,5/20 28,8 635,8
3 100 41,3 100 x 2,0/20 384 853,1
4 125 100 x 2,5/20 48,0 1064,3
5 150 100 x 3,0/20 57,6 1267,9

Phuong trinh héi quy (PTHQ): Y = 21,942*X + 7,000
R =0,99995; ty 1& hé s chan/mic 100 % nong do = 0,8 %

MB&i quan hé giita dién tich pic va ndng d Rabeprazol
1400

1300 o
= 1200
S0 o —fp— — 44— L e
2 1000 ®=21.9423x+7.0000
E ..... R?=0.9999
.2 900
a .
§ 800 —
& 700 -
A 600 o ®

500 e

s

400

170 20 270 320 370 420 470 520 570
Néng d6 (ug/ml)

Hinh 2. D6 thi khdo sdt sw twong quan tuyén tinh gitta nong dé va dién tich pic
Ké‘g quéa tham dinh cho thiy, trong khoang nér}g d6 tir 20 dén 60 pg/ml cia RA’BE c’(') su tuong quan tuyén t‘inh
gilta nong d6 voi dién tich pic cua RABE voi hé s6 tuong quan 16n hon 0,998; ty s6 hé s6 chan voi mitc 100 % nong
do <2 %.
3.4. Dp dung
Chuén bi c4c miu ty tao bing p}um’ng phép thém chuan vao cic mau gia dugc & cac mirc 80 %; 100 % va 120 %
s0 voi mic ham lugng ghi nhan. Tién hanh phan tich mau theo quy trinh phan tich, moi muae thuc hién 03 mau ddc lap.

Bdng 3. Két qua khdo sat d@é dung cua phuwong phap

Mure TT m, . (mg) S pic (MAU.S) M i (mg) | Thu héi (%) | TB (%) | RSD (%)
1 33,0 766,8 33,5 101,5
80 % 2 32,8 754,2 32,9 100,4 101,2 0,70
3 34,2 797,3 34,8 101,6
1 41,2 956,5 41,8 101,4
100 % 2 41,0 936,7 40,9 99,7 1004 0,85
3 42,8 981,1 42,8 100,1
1 49.4 1131,6 49,4 99,9
120 % 2 49,2 1118,4 48,8 99,3 99,9 0,62
3 51,4 11819 51,6 100,5

Két qua khao sat thim dinh d¢ dang trinh bay ¢ bang 3 cho thiy phuong phap c6 dé ding dat yéu cau: nim trong
khoang 98 - 102 % va RSD < 2,0 %.
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3.5. Khoang xic dinh
Tir két qua do tuyén tinh va d6 dung, khoang xac dinh
ctia phuong phap ddi véi RABE tir 32 dén 48 pg/ml.

3.6. Do chinh xac
3.6.1. D¢ lap lai
Tién hanh phan tich & mtrc 100 % véi 6 1an can mau

DADT A, =281 REF—0f [EPLODA_022,
b 2

B
T

B
i

3

T T T T
i 2 3 4

May Agilent 1260

thir doc 1ap ciia ché pham, tinh toan ham luong RABE
tim duoc va danh gia do phén tan cua sb lidu.

Tién hanh vao vao 2 ngay khac nhau, boi 2 KNV
khac nhau trén 2 hé may sic ky HPLC va cot sic ky
khac nhau. Két qua thé hién & bang 4 cho thiy phuong
phap c6 do lap lai tdt va on dinh: RSD két qua dinh
luong (%) < 2,0 %.

mAU 310522 - Thud.led

@A Multi 1 284nm,4nm

May Shimadzu 20A

Hinh 3. Sic ky d6 do lap lai trén 2 mdy sdc ky HPLC

3.6.2. D chinh xdc trung gian

Paénh gia dua trén d6 phéan tan (RSD) cta két qua dinh lugng 12 mau thir dwoc phan tich riéng biét giita 2 kiém
nghiém vién (KNV) khac nhau, ngdy phan tich khac nhau trén 2 may sic ky HPLC va cot sic ky khac nhau. Két

qua thé hién ¢ bang 4.

Bing 4. Két qua khao sat dg chinh xdc

Kiém nghiém vién 1 <X A

) ) Kiém nghiém vién 2

HPLC Agilent 12?0 Infinity HPLC Shimadzu 20A
ST cot Sécllgy( lzsogzaigfnhiieﬁi}?mg Cot séc ky C18 (150 x 4,6 mm; 5 pm)

PTHQ: y = 22,882x + 0,94 PTHQ: }y; jé‘;ﬁ;’; 9786
R?=0,9996 ’
m, . () S ic (mAU.s) HL(%)" m,. (8 S i (mAU.s) HL(%)"

1 0,3047 971,5 105,1 0,3049 946,976 108,0
2 0,3068 976,3 104,9 0,3047 930,568 106,2
3 0,3049 986,9 106,7 0,3053 929,828 105,9
4 0,3050 985,4 106,5 0,3048 933,649 106,5
5 0,3048 987,9 106,8 0,3067 931,469 105,6
6 0,3052 981,0 106,0 0,3049 942,549 107,5

TB =106,4 %; RSD% = 0,42 % (n = 6)

TB =106,5 %; RSD % = 0,92 % (n=6)

TB =106,3 %; RSD % = 0,86 % (n =12)

So sanh d¢ 1dp lai cua 2 day thi nghiém : F_=4,861 < 5,05 = Flt (a.= 0,95; 5; 5)

So sanh gid tri trung binh cta 2 ddy thi nghiém: t = 0,269 < 2,228

=1, (a=0,95; 10)

* ham lwong % so véi nhan
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Két qua cho thay phwong phap dat yéu cu vé do
chinh xéc trung gian: khong c6 su sai khac thong ké vé
két qua trung binh va d6 1ap lai giita 2 b6 s6 liéu khi thay
d6i cac yéu td ngay chay, KNV phén tich, may sic ky
HPLC va cot sic ky.

Phuong phap c6 do chon loc — dac hiéu cao hon
khi ding UV-Vis [6]; ¢6 do lap lai, d6 on dinh tot hon
cling nhu dé phd bién hon so véi dién di mao quan [7].
Phuong phap ding chuong trinh dang dong cho két qua
6n dinh hon khi dung chuong trinh bién d6i pha dong
(gradient) HPLC [5].

4. KET LUAN

Bai bao da dua ra dugc phuong phap dinh lugng
RABE trong vién nén bao tan trong rudt dugc san xuat
boi Vién Cong nghé duge pham Qudc gia bang phuong
phép HPLC pha dao. Phuong phap dugc tham dinh va
dap ung dugc cac yéu cAu vé tinh dic hiéu, do thich hop
hé thdng, do tuyén tinh, d6 dung, khoang xac dinh, do
13p lai va d chinh xac trung gian theo cac qui dinh cia
AOAC International. Phuong phap da xay dung tin cay,
don gian, pht hop vé6i cac diéu kién phan tich tai Viét
Nam. Do d6, c6 thé ap dung phuong phap nay dé trién
khai kiém soat ham lugng rabeprazol trong vién nén bao
tan trong rudt dugc san xuét tai cac co s& nghién cuu,
nha may san xuat thudc.
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SUMMARY
A simple reversed-phase HPLC method was developed for assay of rabeprazole in delayed-release tablets. The HPLC

system consisted of a C18 column (150 x 4.6 mm, 5 um), an mixture of acetonitrile - methanol - phosphate buffer pH 7.2

(25 : 25 : 50, v/v/v) maintaining at flow rate of 1.0 ml per minute as mobile phase, and a diode array detector was set

at 284 nm for recording chromatograms of 10 ul of samples. The validation results indicated that in the working range

from 32 - 48 ug/ml of rabeprazole, the studied method was satisfied the requirements of specificity, linearity, accuracy

and precision according to AOAC international guideline. In short, the developed method was suitable for determining

rabeprazole in delayed-release tablets.

(Ngay nhdn bai: 03/06/2022; Neay phan bién: 03/06/2022; Ngay duyét ding: 16/06/2022)

Tap chi KIEM NGHIEM THUOC - S6 2.2022; Tép 20.(76) 25



TT0T/50/ST BUO[dOIRY €180 Y9L ‘SAUABIR) BILIOD 7071 118 o[qevakur /
Ke3u 1D-AT0/192+ OS :ueA Fug) SO 9P BIA URID) V'S ‘BoNNoQdRULIR,] STJBAON uoron|ns Swig/ UYILIOA
weulalA ‘Suon yuig
TT0T/50/S0
i . YuIL ‘UV uenyL, XJ, ‘g uy d ‘Tep o os | 3wy naendnujoy 9
AU TO-QUIO/ZSE 95 kA BU0D quequ 1) ‘HHNLL 41 SuQ) Aq pamjoeynuey
TT0T/€0/ST ‘ i )
880 TO-TO/9907 05 :uzA Sugd) A3 TUN QUL ‘P¥T 2Yo0Y &I-UUBWOH ] cediolcd | TwOg/Swo0y @By | ¢
ueqeSYOIRATY 191q®)
U nYN um NYN €207/11 | 0T0808TY | Mﬁﬁwswv ma.%N ewsx 4
ueqeSYOIRATY 191q®)
uQx) NYN uQx) NYN pT0T/E0 | ooscoaTd | MEAEMV wa.w swsx €
UueqeSYOIRATY 191qe)
uQx) NYN um NYN TTOTvo | L10v0d 16 :%EAEMV ma.% swsx 4
TT0T/€0/4T S : (qruayeioTay “101q8)
Ae3u 1D-ATO/0S0T 98 :ueA Sug) BS YT "ueS BAWDDHOL sohed reocro TAETXE |y doy wyy) Swop vSieang | !
A1 DX ugq ugA EHU UQ1) 13 Sunp uey oI 9S 9ny) WL, LLS

neyy déeyu iA wop BA JgNX UBS .08 .00 UQ ],

7207/S/1€ Aedu udp 1707/71/10 Aedu .y udry yeyd iq gid agnyy dw yue( °|

(App 10np Sunq 0 WX WIX D0NY) DMt YUDP 4 1211 1))

"A3 Suep 9s 10T 00Ny HET BA 19Y N Iq 09N G “BIS 09Ny £ 1WQT A3 SUBP 0S I ‘107 Ny} iq 99N BI3 99Ny 08q SUQY) Ukq URA BIED 91 X OF BW 7TOT/SO/T€
u9p 1202/C1/10 W Suony 1gyo weyd 14 ogny) 0o dtiw yuep doy degy 103 Sunyd “Fudny 18y 9A A NNJ UED QN UY) 98I A JBYO 1BOY SUNYU 9A UL SUQY) W)
09 ddrySu Fugp od oyd dnid 10y Jugp ‘Suony jeyd weyd 1A oonY 10y Ny} UIIY O OJIA FUOL) YUBOP YUY JeNX ULS 0S 00 9ed Jes weld Suend Jue) G

Suon Sun.ij d20ny] wIysu wny uirg

noyD yuyn iy vH

LZ0Z/S0/LE AYON NI@ LZ0Z/TL/L0 AYDN N1 AY DNYaG

0S LNY 3L A Q9 D0NGE VG DONHLVAIQH NHLi9 DNONT LVYHD 1VG DNOHM DONHL ‘VID DONHL

2L NIL - D0H VOH NIL ONQHL

p 20.(76)

Ta

2.2022;

0

KIEM NGHIEM THUOC - S

ap chi

Ta

26



(0o ngu) deo Jund weN 1IA

oouel] weyd oonp HHNLL A}
Sugo 0p ogny) o] Nt P 10N
TH Ueq eip U wieu Suoyy
qudq BQYD Yudq B 08
09 ‘26mp YUEOP YUIy 0 09 (Bwog1 [OH
opo A 1ON BH Qud queyy | 120T/C1/20 uipeuaydox )
gq eip Uon Yuq ey Yudq|  AeSu 1O wireyq 081 Teydoxo,
weyy 08 00 “20Np queop | -qTO/61 98 AL weyd o6np 0zzIso | umydoeq
uI} 0S 09 9BD I8} IOy Y[, | :URASUQD) | Ue)eQY O ueyd 00 £ SuQ) | €1-1L661-AA | €20T/C1/SO | 0T0T/TI/SO | -L0O UDU UYIA €
(00 nou) deo Suno uey
BID E@ma o.orv Tew Suonyy
HHNLL £ 8100 0p oony of
B B ION] BH UEq BIp U1
gy UQUY Yuyq BAYO YuIq 12008
mﬁﬁ 08 00 “00Np yueop ‘[oxaydoooy,
quIy 9S00 0v0 BAION BH | 1T0T/11/81 | ‘PHO[P0IPAH
Ueq BIp UQY YUSq BAYO YuIq|  ApSuT) | UIWeIy]
W] 08 09 00np queop | -ATO/6YLET | ‘WABPORY quLL, BH 20n( d
U 08 00 980 181 10 Ny, | 9s :ueA Sug) | Suon| yuiG ueyd 90 K1 3uQ) | €1-¥8981-AA | ¥T0T/TO/ET | 120T/TO/FT | 1TTOL0 | IpeyonnN ONS | T
(9o ngu) deo
3uno 1y ddrg weyd oong
HHNL £ 8ugd op sony of
eNw ep YUIA 14D OH d1
Ueq BIp UQI) Wieu SuQuy|
udq BAYD YUIq WP 05 09
00np Yueop YuIy 0S 09 98d (Swig oeoreWr
eA QUIA 1IYD QH Qud quew) | 1707/01/8C (0OOYVHAVQ) Judeyeur)
Ueq Bip UQn yudq ey ‘quidq|  AeSu ) Sunoo@ | SugNBEQP A | epu“pry s1o[qe)
weyy 08 00 20Np queop | -qIO/OLIET|  ‘uenb 1QIIL - 20N | S[eonNaORILIEY] USRS
U 08 00 980 18} 10y Ny, | 9s :UeA Sug) | ugr 1gyo de, |ueyd 90 A13uQ) | AQ[PajN TI-TL6ST-NA | TTOT/TO/61 | 6107/20/0T | 9TTO6A |  USU UIA I
A1 nx o0y yuig sw ,__ H A HMMM_._“MV_ HHM_ .M_.,_ssh MH HMM £ Sugp 0§ | Sunp uey :w%wu N | s NP WL | LIS

T207/S0/1€ Ae3u ugp 1707/71/10 Ag3u 1y Sudny jeyd 3ep Sugyy op yuey naj Iyd Yuip iq dgny) dhw yue| ‘g

27

p 20.(76)

Ta

2.2022;

0

ap chi KIEM NGHIEM THUOC - S

Ta



(09 ngu) deo Funo

nyq uy doy Sug, yueop
qurs] HHNLL £ Sugo op
ogny) o] enw &p 10N BH
ueq vip ugn weu Suouy
quaq A “GuSq wEy (3w
05 00 “00Np YUBOP YuIy 0001 Sugn
05000pOBAION BH UBq | TT0T/10/0T w0y 39N
B UQN YuIq BAYD “qudq | ApSuT) Suon(] reH Sugn eoy
Weyy 08 00 ‘00np yueop | -qIO/E 98 91 K138 20np 09\4 Suonp
quiy 05 00 90 B} oy Y[, | :ugASug) | Suonyyuic ueyd 02 K1 8u0) | €1-48061-AA | TTOTOL/E | 610T/01/E0 | 610180 | OBQUOU UIIA
(90 ngu)
deo Suno :EHM weN 9)
o@:@ weyd oon(g A _@9
mmcsﬁ IEE K3 8ugo op
ogny) o enw ep ION eH
&3 ©ip uQx) weu Suguy
qudq BAYD YuIq Wety (Swog
0S 00 dObU queop yury JIXIpIfeu
0S000BOBATON BH UBQ | TT0T/10/0T JugN PY) 005
BIp UQN YuIq LAY “qudq | ApSuT) uon| ed o AlQimL | (epup) “pry Sououmng
WeY 0s 09 00Np yueop -a 10,1 08 101 ngp - mo:Q Ewﬁ S[eoNNAoRLIRY ] uwyd oeq
quDy 0s 00 o0 B} oy Y[, | :ueASug) | Suop 0@ 00 £ 3ug) ogurue]{ TI-968ST-NA | ¥T0T/90/60 | 120T/90/01 | T€Sd UQU UIA
(00 nou) deo Suno Any
queyy weyd oonp réws
Suonyy EEZH Ky 8ugo op
ogny) o] enwl ep 10N ¢H
eq vip an wrew Suoyy
qudq BNy “qudq wppy
0800 00Np YueOp YUy | 170T/C1/1€ (Swoog
0s000vOBAION BH URq | AeSuT) uel], Sueoy nuIpya))
BID U1 YUq BAYD Yudq -a10 weyd oon(y (erpup) ‘pr1 uoqoln
WYy 05 00 00Np Yueop | /L/pGT 0S| U)oy O ruSuonyL | IAd AR Suno
QU 0S 00 0O IB) IOy Y[, | ‘UASUQ) | IRYO YW | HHNLAISUQ) | euueyd [eqo[D | 0T-69STT-NA | €20TH0/6T | 120T40/0€ | 601D Sueu ugiA

p 20.(76)

Ta

2.2022;

0

KIEM NGHIEM THUOC - S

ap chi

Ta

28



(09 Tig0)
deo Suno Ay HF 18} Suon(y
e ) & 1 3¢ - 96np ugyd

0 1 BugD) yuyyu 190 op
aont of enu gp Suong ey
U Ueq vip g1 wrgu Suouy

quaq eQYD Yudq B 08
09 “20Np YUBOP ULy OS 00

o0 ¢A Suon(] IeH Yul ueq | Z0T/H0/L0 (Bupg
BIp UQN qudq BAYD “qudq | KeSuTD ooeydowiry 3seq UIPUNOY)
Wy 08 00 “0Np queop | -qT0/L6ST uenb 021 AL uIpumoy
{uI} 0S 09 989 18} 10y Y[, | 08 :UkA SuQD) | U] Jeyo deg, HHNLL £ 8u9) | 81-6580¢-AA | ¥707/60/30 10 U UAIA 01
(09 ngu) deo Funo 1§ Any T,
WIA HHNLL 4 Sugo op oo
ol Bt Ep YuI 1D OH
‘dL Ueq ip UQn wrgu Suouyy
qudq BNYO “GuS WYY 08 00
00np Yueop yury 0s 00 9vd
eA QUIA YD OH Qud yuey | £z0T/£0/€0 (0OFLA) YU (Suwpg
ugq eip uen qudq ey ‘quiq|  AeSu ) uenb 1D oH dL 9 A eIpu] ojozeidawQ)
W] 08 00 “00np Yueop | -AT0/06¢1 | UQY ey de, :mﬁ, dequ ﬁ“wsx - SALI0JEIOqR | ASrasw() Suno
[uDy 0S 09 980 18} 10y Y[, | 08 ‘UeA SUQD | Uk ey 0 | Ueyd 00 £ Sug) ©3eg LTI-90P0T-NA | €T0T/LO/LO | 120T/10/80 |€0ITIOASO |  SUBUUIA 6
BTG quh T20T/£0/£0 ¥C0T/P0/ET | 1T0T/P0/ET | 1THOTI
Ugq BIp UM Yudq BAYD ‘Yudq|  AeSu 1) Suon(g 1eH (%01 por
W] 08 00 00np yueop | -qT10/88%1 pot 91 £ 1y 38A 20Np uoptaod) QH
[uI} 0S 09 98D 18} 10y NYL, | 08 :uBA SuQ) | Suon wey ueyd 00 £ SuQ) | €1-eHF81-AA | ¥T0T/H0/0T | 120T/40/0T | 1T#060 | PoI-uopiaog | 8
(90 ngu) deo Funo v Fuod
Eﬁm ooww Tew SuonyJ,
HHNLL £ Sugo op sony of
B B 0N BH UEq BIp U1
gy SuQUy Yudq eAyd Yudq
&mﬁ 08 00 “20Np Yueop
quIY 08 00 0 BAION BH | TT0T/10/8T (Bupot
Ueq BIP UQY YUdq BAYO Yudq|  A-SUT) 9[0ZEpuaqV)
weyy 08 00 “20np queop | -qT0/8L9 /¢ weyd oonp [ozepy wiyd
U 0S 00 980 18} 10 NI, |98 ‘UBA SUQD) | Uk} BQY O ueyd 90 A1 8u9) | ST-€8LTT-AA | €20T/T0/10 | 0T0T/TO/10 | T0TTOO | OLQUAUUIA | L

29

p 20.(76)

Ta

2.2022;

0

ap chi KIEM NGHIEM THUOC - S

Ta



(Bdwp0T
719 umuenA
£200011 | 020T01/sT | €0z9000a| 00!
(yenuouowr
urwery )
rquweny | 7
TT0T/S0/40 weN BwOOz 99
Aegu 1 . 9IA i EL0TTIEL | 02011 [Lizesooa| A
-AT0/LYPE | Suonjiouy |Syenz HHNL A|  (eisouopur) UoIqoINAN
ognb ueo) 1oy ny . 0s :ugA SUQ) | NP m@m 3o queyu ) | NQL YN Ld | 91-1200T-NA Suonp oeq UA
(90 ngu) dgo
Suno 107 Sugy 1 wrgyd 20ny (BuigLce
HHNL £ Sugo op sony of uneIsiN
B B 0N BH UEq BIp U1 ‘Burg'g01
wieu SuQUy Yudq eayd Yudq reydns
a,cmﬁ 08 09 Q0np Yueop UIOAWIOON
quIY 08 00 9B BAION BH | TT0T/SO/+0 (uersnyeq) “Bwpog
Ueq BIP UQT YUdq BAYO Yuyq|  ABSUT) JeJIns oeg UIN pr10ad) [0ZEPIUONIN)
weyy 0S 00 00np queop | -q10/9FE | UIOAWOaN Emmammomz [eonnaoeuLIeyJ UNQUWOdN
quI} 05 09 989 18} 1oy Y[, | 08 :ueA SuQ) | Suon| yui@ | HHNL 4 SuQ) awouan YI-9€6LT-NA |  TTOT/LO 020Z/L0 L0 UQU UAIA €l
(09 ngu) deo Juno
BIYSN Suns T m:@:a 20N
HHNLL £ Sugo op sony of (Buug yeojeu
BN BP 10N B R ip U1} unrenuaydiofy)
wieu SuQyy Yudq enyd Yudq Buig [DH
&mﬁ 08 09 “20np Yueop upydajfuayg
quIy 08 00980 PAION BH | TTOT/S0/H0 (004LA) B 1gH
Ueq BIP UQT YUdq BAYO YuIq|  ABSUT) Teajewt NDHAL 9 A (a ueydioggawonxa()
W] 08 09 20np Yueop | -qTO/Syye | wwermuaydio)) | neyy deyqugny | uy) Py IAd Joxjog wgur
[uI} 0S 09 980 18} 10y Y[, | 08 :uA SuQ) | ueeoyd@ | ueyd 9o £ SuQD | souojeroqe ] TX | €1-L1991-NA | +20T/€0/CT | 120T/€0/€T | 1L9X Sueu uiA 4l
Suon| yuig
T20T/H0/61 ‘uenb (Lreap) vd's (Sug
Ae3uy |uerieyoder | ORYL UL | eNUSSIV BAON ojozeunqre))
-a 104862 mewO 0a weyd oon( BONNAOBULIR ] [0ZIedRARN
ognb oy 10y ny [, os:ueASug)| ‘Aepo@ |ueydoAyBug) |  qewsnpul | HI-CI8LI-NA | +T0T/SO 1207/S0 | T/SLIOIT | USUURIA I

p 20.(76)

Ta

2.2022;

0

KIEM NGHIEM THUOC - S

ap chi

Ta

30



"00n(g 4] uenb on) eno 7z0z/50/0¢ Lesu
A10-A0/16T 98 Yuip AN A T20T/H0/LT A23u A 1O-A0/TTT 98 YUip 19400 1220T/¥0/61 Ae3u ATO-A0/981 98 YUip 194nQ) 770T/£0/1€ AeSu ATO-A0
/L¥1 98 qUIp 19AnQ) 9s quip 19400 11Z707/C1/L0 A2SU ATO-AO/T10L 98 YUIp 19ANQ 19y ) quip 194nb 90 181 191 10 WX 09Ny} ¢ WQ3 ot Yue(

T207/S/1€ Ae3u udp [707/T1/10 Ae3u .1y A3 Suep 0s JnuI iq dony) dnur yue( ‘¢

(udAn3u
113) ognb ueo) 1oy Ny,

¢T0T/S0/60
Ae3u1D

-A10/vESE
0s :ugA SuQ)

uenb
a1 Jeyd de,
we oG
uenb we)

weN
WIA “BuLIeld
3ijenZ HHNLL &
Sugo yueyu )

(quy) payury
N suoneadp
oxe[n

LT-€1SOT-NA

¢e0T/L0/91T

NLdT

ceoT/11/€1

VISL

(Bwgz] [oxe
wIxomya)))
uorsuadsng
yeuurz Suon

yoip ugy
eyd wo)

SI

31

p 20.(76)

Ta

2.2022;

0

ap chi KIEM NGHIEM THUOC - S

Ta



32

MUC LUC

Nghién ciru khoa hoc
Nghién ctru xdy dung qui trinh dinh lwong Cilnidipin trong huyét twong ngudi bang phuong phap
LC-MS/MS.
PHAN THI NGHIA, NGO DUC LIEM, TRAN HOANG, NGUYEN THI THU QUYNH, LE TH] LA™
Phén biét dugc liéu Y di va duoc lidu Y di gia mao.
VO THI HUONG, NGUYEN THI LIEN™*
Xay dung qui trinh dinh lugng acid Ganoderic A trong bao tir ndm linh chi bang k¥ thuat sic ky
long hi€u nang cao.
NGUYEN HUU LAC THUY>, TRINH TH] DIEU THUONG, TRUONG VAN PAT
Nghién ciru xdy dung qui trinh x4c dinh chat chdng con tring Deltamethrin trong man san xuét tir
nhua bang sic ky 16ng hiéu ning cao (HPLC).
BUI THI LAN PHUONG, PHAM THI HIEN ™
Xay dyng va tham dinh phuong phap dinh luong Rabeprazol trong vién nén bao tan trong rudt.
NGO QUANG TRUNG, BUI THI LAN PHUONG ™
Théng tin khoa hoc — Tin tirc
Thudc gia, thuc khong dat chit lugng bi thu hdi va thude da duge Bo Y térat s dang ky tir01/12/2021
dén 31/05/2022.
HA TH] MINH CHAU

CONTENTS

Scientific researches

Development of an analytical procedure for determination of Cilnidipin in human plasma by LC-
MS/MS method.
PHAN THI NGHIA, NGO DUC LIEM, TRAN HOANG, NGUYEN THI THU QUYNH, LE THI LA™

Distinctions between Semen coicis and its counterfeit.
VO THI HUONG, NGUYEN THI LIEN™

Determination of Ganoderic A acid in sporoderm-broken spore of Genoderma lucidum (Lingzhi)
by HPLC.
NGUYEN HUU LAC THUY"", TRINH THI DIEU THUONG, TRUONG VAN DAT

Study on development of an analytical procedure for determination of Deltamethrin in Netprotects.
BUI THI LAN PHUONG, PHAM THI HIEN™

Development and validation of an analytical procedure for determination of Rabeprazol in delayed-
release tablets.
NGO QUANG TRUNG, BUI THI LAN PHUONG"

Technical information - News
Counterfeit drugs, substandard pharmaceuticals were recalled and drug licenses were withdrew

from December 2021 to May 2022 according to Decisions of Ministry of Health.
HA THI MINH CHAU
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