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QUAN LY - TRAO POI NGHIEP VU

) DINH HUGI\nI(G CONG TAC )
KIEM TRA VA GIAM SAT CHAT LUONG THUOC NAM 2020

Trong ndm 2019, hé théng kiém nghiém trén ca nudc
van tiép tuc cd ging nd luyc trén moi mat, hoan thanh
xuét sic nhiém vu duoc giao, tich cuc hudng ting cac
phong trao thi dua, két qua di nhan duoc nhidu thanh
tich dang khich 18, cu thé:

He¢ thng kiém nghiém Nha nudc da bam sét chi tiéu
ké hoach dugc giao, khéc phuc kho khan, hop tac véi
cac phong kiém nghiém cua cac doanh nghiép, su phbi
hop chit ché gitra Hé théng Kiém nghiém - Quén Iy
dugc - Thanh tra duge nhiam ting cudng cong tac kiém
tra, giam sat chét luong thube. Nho vay, chét luong
thudc trén thi truong van 6n dinh va duoc kiém soat, ty
1¢ thudc khong dat chat luong van duy tri ¢ miuc thap
(1,34%), ty 1& thudc gia thap hon so véi cac nudc trong
khu vuc (0,06%, khong tinh dugc li¢u bi nham 1an).

Hoi dong thi dua ciia Hé théng kiém nghiém da dé
nghi B6 Y té ting Co thi dua cho 5 Trung tim Kiém
nghiém (TTKN), gdm: TTKN Thudc — My pham — Thyc
phiam Ha Noi, TTKN Thudc — My phdm — Thyc pham
Hai Duong, TTKN Thanh Hoa, TTKN Thubc — My
pham — Thuc pham Thanh phd HO Chi Minh va TTKN
Thudc — My pham — Thyc pham Can Tho. DPé nghi
BO Y té tang B?mg khen cho 12 tap thé va 24 ca nhan;
xét tang gidy khen cua Vién Kiém nghiém thudc Trung
wong cho 17 tap thé va 39 ca nhan da co thanh tich xut
sdc trong cong tac kiém tra, giam sat va dam bao chat

luong thude nam 2019.

Béo cdo tong két cong tac kiém tra, giam sat chét
luong thube nim 2019 da duoc gui dén cac don vi; da dé
ra dinh huéng cong tac va cac nhiém vu trong tdm cho

h¢ théng kiém nghiém nam 2020.
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PGS.TS. POAN CAO SON
Vién trwng Vién Kiém nghiém thuéc Trung wong

1. Pinh huwéng cong tac

1.1. Duy tri cong tac kiém tra, gidm sat chét luong
thudc, my pham trén dia ban ca nudc nhim dam bao
thudc dén tay nguoi dung ¢ chét lugng, hiéu luc va
an toan. Can ting cuong kiém tra chat luong nguyén
lidu dau vao ciing nhu 14y miu thanh phdm cudi ngudn.
Hé¢ thong kiém nghiém Nha nudc cha trong ldy mau c6
trong tam, trong diém. Dua trén sb liéu bao co cua cac
don vi, Vién Kiém nghiém thudc Trung uong di tong
hop danh muc cac hoat chat thuong c¢6 vi pham chat
lugng ciing nhu danh sach cac cong ty trong/ngoai nude
cO vi pham chét luong trong nam 2019 dé cac don vi
trong hé thdng kiém nghiém c6 dinh huéng xay dung ké
hoach lay miu.

1.2. Tiép tuc cing ¢b va kién toan hé théng kiém nghiém
nham st dung ¢ hiéu qua cac ngudn luc vé doi ngi
can bo k¥ thuat va trang thiét bi; tiép tuc duy tri quan
ly phong thi nghiém theo tiéu chuan ISO/IEC-17025
va GLP ddi véi cac don vi di dat cac tiéu chuin nay;
tiép tuc xdy dung va cai tao cac trung tdm kiém nghiém
dé cac trung tAm nay dat tiéu chuan ISO/IEC-17025 va
GLP.

1.3. Tang cuong thiét 1ap chat chuan, chit ddi chiéu dé
mo rdng danh muc hoat chat dugc kiém soat chat luong.

1.4. Ctng ¢ va duy tri phan mém hé théng kiém nghiém
1a dja chi dé cung cap tiéu chuan chét lugng san phim
thudc cho cac trung tim kiém nghiém.

1.5. Hoan thanh tdt cac chire nang nhiém vu va ké hoach
dugc giao, dong thoi mé rong hoat dong chuyén mén ki
thuét theo hudng sau:

- Péi voi Vién Kiém nghiém thudc Trung uong va
Vién Kiém nghiém thuéc Thanh phé HO Chi Minh:



ngoai cac cong viéc kiém nghiém thuong quy, cn ting
cudng trién khai nghién ctru dénh gia sinh kha dung va
tuong duong sinh hoc cua thude. Tiép tuc nghién ciru
trién khai kiém nghiém xac dinh chét luong cac thudc c6
ngudn gdc sinh hoc va enzym. M céc 16p dao tao cho
cac trung tam kiém nghiém va cac phong kiém nghiém
ctia cac doanh nghiép vé chuyén mon k¥ thudt, quan Iy
chat luong; t6 chtrc chuong trinh dénh gié lién phong va
thtr nghiém thanh thao; quén 1y phong thi nghi¢m theo
tiéu chuan GLP va ISO/IEC-17025.

- P6i voi cac trung tam kiém nghiém tuyén Tinh,
Thanh phé cén tiép tuc cung cb va ting cudng co s vat
chat ky thuat, dao tao can bo vé ning luc quan 1y chat
lwong thir nghiém; cac trung tim kiém nghiém dat tiéu
chuan ISO/IEC 17025 va GLP tich cuc tham gia cong
tac tién kiém. Tang cudng cong tac kiém tra, giam sat
chét luong thudc trén dia ban, tai cac co s¢ diéu tri, st
dung thudc; didc biét 1a d6i voi cac thude dé bi bién do6i
chét lugng.

- Thyc hién nghiém cong tic phong chéng dich
Covid-19 theo huéng dan va yéu cau ctia BO Y té va cac
co quan chtc nang.

2. Nhiém vu trong tam

2.1. Péi véi Vign Kiém nghiém thuéc Trung wong va
Vién Kiém nghiém thuéc Thanh phé Hé chi Minh

- Xay dung ké hoach ldy mau dé lam cin ctr thuc
hién va chi dao cac trung tam kiém nghiém, trong do tap
trung 14y mau tir diu ngudn; tai cac nha phéan phdi, nhap
khau; ting cuong 1dy miu thudc tring thau tai cdc bénh
vién va cac co s y té.

- Cing ¢6 va nang cap Trung tdm DPanh gia twong
duong sinh hoc & hai Vién theo chuin muc Qudc té va
Khu vuec.

- Tang cuong thiét 1ap chat chuan, chit d6i chiéu
va dugc liéu chuén dé phuc vu cong tac kiém nghiém,
nham tang ty 1& kiém tra chit luong toan b ddi voi cac
hoat chét, ché phém luu hanh trén thi truong.

2.2. Déi véi cdc trung tim kiém nghiém tuyén Tinh,

Thanh pho

- Tiép tuc nang cao ning lyc kiém tra, giam sat chét

luong thudc, my pham va thyc pham, c¢6 19 trinh thich
hop dé tién t6i dat tiéu chuan ISO/IEC-17025 va GLP.
Tich cuc tham gia c4c chuong trinh thir nghi¢ém thanh
thao va céc 16p tap huan ky thuat do hai Vién t6 chirc.

- Xay dung va thuc hién ké hoach léy mau theo dinh
hudng va chi dao chuyén mén cua Vién Kiém nghiém

thudc Trung wong.

- Céc trung tam tham gia dénh gia thuc nhap khau
trude khi luu hanh (tién kiém) can bam sat vao tiéu
chudn thudc ding ky, kiém tra toan bd cac chi tiéu chit
luong theo quy dinh.

- Cing c6 viée thuc hién ché do bao cao: bao céo kip
thoi tinh hinh chét luong thudc, cac mau khong dat chit
lwong vé Cuc Quan 1y Duoc, SO Y té va hai Vién dé co
huéng giai quyét va xir 1y; bao céo dinh ky hang nim vé
hoat dong ctia don vi va tinh hinh chét lugong thudc ¢ dia
phuong cho Vién Kiém nghiém thudc Trung wong dé
tong hop bao cdo BO Y té theo biéu mau di giri cho cac
don vi, thoi gian chdt s6 liéu 1a ngay 30/11 hang nam,
thot gian ndp bdo cdo 1a trudc ngay 20/12 hang nam.

2.3. Doi voi cdc co so san xudt, kinh doanh

- Xay dung va tham dinh phuong phép kiém nghiém
cac san pham theo huéng kha thi véi trang thiét bi ky
thuat hién c6, phu hop véi yéu cau ciia Thong tu sd
32/2018/TT-BYT ngay 12/11/2018 cia Bo Y té Quy
dinh viéc dang ky luu hanh thudc, nguyén liéu lam
thudc.

- Ra soat cac tiéu chuan chat lugng thuoc cho phu
hop voi Dugc dién Viét Nam V va phién ban mdi cua
cac Duoc dién hién hanh.

- Can thuc su chu trong viéc kiém tra chét luong
nguyén licu dau vao, dic biét 1a cac duoc liéu dé tranh
st dung dugc liéu nham 14n va gid mao; kiém tra chat
lwong thude trude khi luu hanh theo ding tiéu chuan
chat lugng da dugc phé duyét khi cap sé dang ky.

- Nghién ctru va theo ddi day du d6 6n dinh cia cac
san pham ding ky luu hanh; ¢6 ké hoach ty thanh kiém
tra chét luong thudc cua don vi minh luu hanh trén thi
truong dé kip thoi phat hién va chu dong thu hdi thude
khong dat chat luong.
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NGHIEN CUU KHOA HOC

XAY DUNG VA THAM DINH QUY TRINH DINH TiNH, DINH LUONG
NGUYEN LIEU NYSTOSE BANG PHUGNG PHAP HPLC

TRAN VIET HUNG

Vién Kiém nghiém thuoc

Thanh phé Ho Chi Minh Bic Kan

HUA TH] THU HUYEN

Trung tim Kiém nghi¢m

BACH TH] THAM, NGUYEN TUAN ANH,
TRAN TH] THU TRANG, PHAM VAN KIEN,
DOAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Nystose, Ba kich, chdt chudn, tén xa dnh sang bay hoi.
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Céng thire cdu tao ciia Nystose

Nystose 1a mdt fructo-oligosaccharid (FOS) ¢o6 ciu
trac mot phan tir glucose lién két voi ba gdc frutose.
Nystose (G3F) 1a mot trong nhing hoat chat chinh ¢6 hoat
tinh sinh hoc trong 1é cay Ba kich (Morinda officinalis
How, ho Ca phé (Rubiaceae) [1],[2],[3],[5],[6]. Trong
cac phuong thuc ¢ phuong, & cay Ba kich (Radix
Morinda officinalis) vo61 tac dung cuong duong do
dudng than duong. Tuy nhién gan déy, cic nghién ciru
hién dai da ching minh duogc nhiéu tac dung mdi cua
nhém hoat chat FOS c6 trong ré cdy Ba kich. Cac FOS
c6 tac dung chéng suy nhuoc [7], kich thich té bao tao
xuong, trc ché té bao hity xuong, tic dung chng tram
cam [9]. Thir nghiém l1am sang trén chudt cho thay,
nystose ¢6 kha ning diéu chinh hé sinh vat ciing nhu hé
théng mién dich duong rudt [8].

Trong Duoc dién Trung Qudc nim 2015 va tiéu
chuan dugc liu Hong Kong Trung Qubc (Hong Kong
Chinese Materia Medica Standards), dinh lugng nystose
1a mot trong cac chi tiéu dé danh gia chét luong dugc
liéu Ba kich va dé thyc hién yéu ciu nay thi can su dung
dén chat chuén nystose [5],[6]. O Viét Nam, y8u cau xac
dinh ham lugng nystose trong duoc liéu Ba kich cling
dang dugc xem xét dé dua vao Duoc dién. Nhan théy
nhu cau can thiét vé viéc str dung chuin nystose trong
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Cong thirc phan tir: C,,H,,0,,.

Phan tir lvong: 666,579 g/mol.

Tén  khoa  hoc: (2R,3R,45,55,6R)-
2-[(2S8,35,4S8,5R)-2-[[(2R,3S,4S,5R)-2-
[[(2R,3S5,4S,5R)-3,4-dihydroxy-2,5-bis
(hydroxymethyl) oxolan-2-yl] oxymethyl]-
3,4-dihydroxy-5-(hydroxymethyl)
oxolan-2-yl] oxymethyl]-3,4-dihydroxy-
5-(hydroxymethyl)  oxolan-2-yl]  oxy-6-
(hydroxymethyl) oxane-3,4,5-triol [10].

cong tac kiém tra, giam sat chét luong duoc liéu va cac
ché phém dong dugc co chtta dugce liu Ba kich, Vién
Kiém nghiém thudc Trung wong di phdi hop véi Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam tién hanh
chiét xuét va phan 1ap nystose tir dugc liéu Ba kich ding
lam ngudn nguyén li¢u thiét 1ap chat chuan nystose.

Hién nay, trong cac Duoc dién tham chiéu ciing nhu
trong Duoc dién Trung Qudc nam 2015 va tiéu chuan
duoc liéu Hong Kong Trung Qubc déu chua co chuyén
luan riéng vé nystose [5],[6]. Pé danh gia chat luong
nguyén liéu nystose chiét xut va phan lap duoc tir dugc
lidu Ba kich, chung toi d tién hanh “Xay dung va thim
dinh quy trinh dinh tinh, dinh lugng nguyén liéu nystose
bang phuong phap HPLC”.

2. Thyc nghiém
2.1. Thiét bi, héa chit, chit chuin
2.1.1. Thiét bi, dung cu
Céc thiét bi, dung cu cua Vién Kiém nghiém thubc

Trung wong (Da dugc hiéu chuan theo quy dinh cia GLP
va ISO/IEC 17025 gom:

- May séc ky long hiéu ning cao Hitachi v6i detector
tan xa anh sang bay hoi (ELSD);



- My lac siéu am Elma S100;

- Can phan tich Melter Toledo AB-2S, d6 chinh xac
0,1 mg;

- Cot RP18 Ultra (250 x 4,6 mm; 5 um);

- Céc dung cu thuy tinh can thiét cho qua trinh thuc
nghiém.

2.1.2. Héa chdt, dung moi, chdt chuan:

- Chat chuan nystose (C,,H,,0,)) (Ngudn gbc:
Sigma — Aldrich; SKS: BCBT3105; Ham lugng:
99,6% nguyén trang);

- Methanol (HPLC; Merck);

- Nudc RO (VKNTTW).

2.2. DPoi twong va phwong phdp nghién civu
2.2.1. Péi twong nghién ciru

Nguyén liéu nystose s6 16 2019-NLO1 do Vién Han
lam Khoa hQC, va Cong nghé Viét Nam chiét xuat, phan
18p va tinh ché.

2.2.2. Phuong phap nghién ciru
2.2.2.1. Piéu kién sac ky

- Cot RP18 ULTRA (5 pm; 250 x 4,6 mm).

- Pha dong: Methanol - nudce (3 : 97) (tt/tt).

- Detector tan Xa anh sang bay hoi (ELSD) SEDEX
85 voi cac thong so sau:

+ Nhiét d6 hoa hoi: 90 °C
+ D6 phat hi¢n: Gain 6
+ Ap suét khi nito: 3,5 bar

- Tbc @6 dong: 0,8 ml phut

- Thé tich tiém mau: 10 pl
2.2.2.2. Chuan bi cac dung dich chuan, dung dich thir

- Dung c{jch c{zucfn: Can chinh xac khoang 10 mg
nystose (Chat chuajln) vao biph dinh muc 10, ml,‘hc‘)a tan
va thém vira d}i dép vach bang pha d@r{g, léc déu duoc
dung dich chuan goc. Tl‘{ dung dich chuan gég tién hanh
pha day dung Wdich c}}uén trong pha dong dé duogc cac
dung dich chuan c¢6 nong d6 lan lugt khoang 200 pg/ml;
400 pg/ml; 600 pg/ml.

- Dung dich thir: Can chinh x4c khoang 10 mg ché
p’hém vao binh dinh mﬁfc 25 ml, thém 20 ml phfl dong,
15:C siéu am 20 p,hﬁtz dé nguoi, thém vura du dén,vach
bang pha dong, lac déu, thu dugc dung dich tiém sac ky.

Tiém riéng biét !O ul méi dung’ dich chuén va dung
djgh thir vao h¢ thong sac ky. Tién hanh sac ky theo
dicu ki¢n da néu, ghi thoi gian luu va dién tich cia pic

nystose. Xay dung dudng hdi quy biéu didn mdi twong
quan giira logarit (In) cia ndng d6 (ng/ml) va logarit (In)
cua dién tich pic nystose.

Ham luong (%) nystose (C,,H,,0,,), nguyén trang
dugc tinh theo cong thirc:
25 100

X (%) = (InS-b)/a
(o) =e *m ¥ 71000

Trong do:

S: Dién tich pic nystose thu dugc tir sic ky do cua
dung dich thu.

a, b: La hé s goc va hé sé chén trong phuong trinh
hoi qui tuyén tinh (y = ax + b) thu dugc tir duong chuan
cua nystose.

m: Khéi lwong can mau thir (mg).
2.2.2.3. Tham dinh phuong phap dinh luong:

Théam dinh céac chi tiéu: Do dac hiéu, tinh thich hop
cua hé thong sac ky, d¢ tuyén tinh, d¢ dung, do 1ap lai,
d6 chinh xac trung gian.

3. Két qua va ban luin
3.1. D¢ ddc hiéu

Tién hanh tiém vao hé thong sic ky lan luot dung
moi pha mau (pha dong), dung dich chuén va dung dich
thir. K&t qua phéan tich cho thay:

“Sgnal

—— Thistiap civan fyatom
Dung mol dat

Name

Retention Time

(Nystose)

—— Thistlap ciwan Ny stow
CnanHat
Name
100 Retention Time o 100
B
o
]
# %
75 L
E
= =
B ]
20 0
25 25
o 1 0

Hinh 2. Sdc ky d6 ciia dung dich chudn Nystose
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Hinh 3. Scc ky d6 ciia dung dich thir

Sic ky do ctia dung dich thir cho pic c¢6 thoi gian
lwu twong tmg pic nystose trén sic ky do cua dung dich
chuan, pic nystose nhon, cin ximg voi sé dia 1y thuyét
khoang 19000. Sic ky do ciia dung mdi pha mau khong
xudt hién pic c¢6 thoi gian luu tuong Gmg voi thoi gian
lru cua nystose. Két qua cho thiy phuong phap dat yéu
cdu vé tinh ddc hi¢u.

3.2. Tinh thich hop ciia hé thong sic ky

Tiém 6 lan dung dich chuin c6 néng do khoang
400 pg/ml. Ghi lai cac sdc ky d6 va xé4c dinh thoi gian luu,
dién tich pic nystose. Két qua dugc thé hién & Bang 1.

Bing 1. Két qua khao sat dg thich hop ciia hé thong sac ky

STT Thoi gian luu (phitt) | Dign tich pic (mV.s) | Ln (Di¢n tich pic) S0 dia ly thuyét
1 5,732 390054 12,8740 19188
2 5,720 374751 12,8340 19826
3 5,727 406781 12,9160 19907
4 5,700 415190 12,9365 18225
5 5,688 426549 12,9635 20082
6 5,688 421085 12,9506 19496
Trung binh 5,709 405735 12,9124
RSD % 0,34 0,38

Két qua khao sat cho thdy, d6 1éch chuan tuong dbi
(RSD) cuia thoi gian luu va logarit dién tich pic déu nho
hon 1%. S¢ dia 1y thuyét tinh theo pic nystose 16n hon
2000. Nhu vay, hé thong sic ky phu hop dé dinh tinh,
dinh lugng nguyén li€u nystose.

3.3. D tuyén tinh

Khao sat trén diy cac dung dich chuin nystose pha
trong pha dong voi 5 néng do khac nhau. Cach chudn
bi cac dung dich chuén va két qua duoc thé hién trong
Bang 2 va Hinh 4.

Bing 2. Két qua khao sdt khodng tuyén tinh

Chuiin Luegng can chudn D¢ pha loding NoAng a5 D‘i.én fich ;Ln A L. Lfl .
(mg) (ug/ml) pic (mVs) (Nong dgj) (Dién tich pic)

1 10 x 1000/100 113,046 69412 4,7278 11,1478

2 1135 10 x 1000/200 226,092 168711 5,4209 12,0359

3 10 x 1000/400 452,184 467757 6,1141 13,0557

4 10 x 1000/600 678,276 787113 6,5196 13,5761

5 10 x 1000/800 904,368 1307759 6,8072 14,0838
Haé sb goc (slope): 1,4029
Hé s6 chin (intercept): 4,4777

Phwong trinh hdi quy y = 1,4029 x + 4,4777; Hé sé twong quan r = 0,9992
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Khoang tuyén tinh nystose

y =1.4029x+4.4777
R?=0.9984

Ln (dién tich pic (mV.S)}
=
o
o

6.0 8.0

D
P

9
g

2
o
N
o

40
Ln (ndng d8 (ng/ml))

Hinh 4. Do thi biéu dién moi trong quan tuyén tinh
giita logarit (nong dd) va logarit (dién tich pic) nystose

Két qua cho thdy voi didu kién sic ky da lya
chon, trong khoang néng do da khao sat, co6 sy tuong
quan tuyén tinh chat ché giita logarit (ndng do) va
logarit (dién tich pic) nystose voi hé sb tuong quan
r=0,9992.

3.4. Dy dung

Do ding cua phuong phap dugc tién hanh theo

phuong phap thém chuan vao mau thir.

- Chudn bi méu chudn: Dung ddy chuan & muc 3.3.

- Chudn bi dung dich chudn goc thém vio dé ding
(4): Can 51,89 mg chit chuan nystose vao binh dinh
mirc 50 ml, hoa tan va pha lodng dén vach bang pha
dong, lic déu.

- Chudn bi cdc mau thir:

+ Mau tw tao ¢ néng do 80% (Chu(fn bi 3 mcfu):
Can chinh x4c khodng 5 mg mau thir va hut chinh x4c
3 ml dung dich chuan gdc (A) vio binh dinh mirc
25 ml, thém 17 ml pha dong, lic siéu am 20 phut, dé
ngudi, thém vira du dén vach bang pha dong, lic déu,
thu duoc dung dich tiém séc ky.

+ Mau tu tao ¢6 n(fng do 100% (Chucfn bi 3 md~u):
Can chinh x4c khoang 5 mg mau thir va hut chinh xéac
5 ml dung dich chuén géc (A) vao binh dinh muc
25 ml, thém 15 ml pha dong, lic siéu am 20 phut, dé
ngudi, thém vira da dén vach bang pha dong, lic déu,
thu dugc dung dich tiém sic ky.

+ Mau tu tao ¢ n&ng do 120% (Chucfn bi 3 md~u):
Can chinh x4c khoang 5 mg mau thir va hut chinh xéac
7 ml dung dich chuan gdc (A) vao binh dinh mirc 25 ml,
thém 13 ml pha dong, siéu am 20 phuat, d& ngudi, thém
vira du dén vach bang pha dong, lic déu, thu dugc dung
dich tiém sic ky.

Do tuyén tinh Két qua khao sat do diing thé hién ¢ Bang 3.
Bing 3. Két qua khao sat dg diing ciia phwong phdp
Luong | Luwong Luong Dién Ln Ln Luong % Thu hoi
cdn thir | nystose chudn tich pic (Dién | (nong dp | nystose
Miu | (mg) | trong thiv | nystose (mVs) | tich pic) | fim thdy) | tim lai 0 - .
(ug) | them vio (g | 70| Trumsbink
(ng)
80% 5,38 5256,62 | 3022,66 | 304064 | 12,6250 | 5,8075 8319,79 | 101,3 101.4%
9 (1)
80% 5,12 5002,58 | 3022,66 | 290680 | 12,5800 | 5,7754 | 8057,07 | 101,1 RSD — 0.4%
= B 0
80% 5,42 5295,70 | 3022,66 | 306790 | 12,6339 | 5,8139 | 8372,89 | 101,8
100% | 5,71 5579,05 | 5037,77 | 431027 | 12,9739 | 6,0562 | 10669,19 | 101,0 101.0%
sU70;
100% | 5,45 5325,02 | 5037,77 | 418658 | 12,9448 | 6,0355 | 10450,04 | 101,7 S 0.8%
RSD = 0,8%
100% | 5,34 5217,54 | 5037,77 | 408393 | 12,9200 | 6,0178 | 10266,75 | 100,2
120% | 5,65 5520,43 | 7052,88 | 545036 | 13,2086 | 6,2235 | 12611,94 | 100,6 100.5%
4D /0
120% | 5,01 4895,11 7052,88 | 503902 | 13,1301 | 6,1676 | 11925,86 | 99,7
RSD =0,8%
120% | 5,55 5422,72 | 7052,88 | 541811 | 13,2027 | 6,2193 | 12558,70 | 101,2

Két qua tinh theo phicong trinh hoi quy: y = 1,4029 x + 4,4777

Két qua thu dugc trong Bang 3 cho thay ti 1& thu hdi nystose dat tir 99,7% dén 101,8% va RSD nhé hon 2%. Nhu

vay phuong phap phan tich c6 d6 dung t6t.
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3.5. D chinh xdc
3.5.1. B¢ lap lai

Tién hanh dinh luong nystose trong nguyén li¢u thiét 1ap chét chuén trén 6 mau thir doc lap duogc chuén bi theo muc
2.2.2.2. Két qua dugc trinh bay & Bang 4 cho thay phuwong phap c6 do 1p lai t6t voi RSD 14 1,1% (Nho hon 2,0%).

3.5.2. Do chinh xac trung gian

Kiém nghiém vién (KNV) 2 tién hanh dinh lugng nystose trén cting mot mau ché phim vao mot ngay khac. Cach
tién hanh nhu phan do lap lai. Két qua dugc trinh bay ¢ Bang 4.

Bing 4. Két qua khdo st do chinh xdc ciia phwong phdp

Ngay 1, KNV 1 Ngay 2, KNV 2
Phuong trinh hoi quy: y = 1,4029 x + 4,4777 Phuong trinh hoi quy: y = 1,3968 x + 4,6634
Khéi | Dign tich Ln Ham Khéi | Di¢n tich Ln Ham
lwong pic (Dién tich | lugng (%) lwong cdin pic (Dién tich | lwong (%)
Stt ~ % . A St x . . n
cdn mdu (mVs) pic) nguyén madu thir (mV.s) pic) nguyén
thir (mg) trang (mg) trang
1 10,08 379241 12,8459 96,62 1 10,63 482012 13,0857 97,73
2 10,82 419806 12,9475 96,77 2 10,82 497401 13,1172 98,20
3 10,92 435786 12,9849 98,47 3 10,53 470062 13,0606 96,90
4 10,85 428230 12,9674 97,88 4 10,90 501272 13,1249 98,02
5 10,95 426456 12,9633 96,70 5 10,74 488089 13,0983 97,60
6 10,22 400765 12,9011 99,12 6 10,35 469313 13,0590 98,47
Trung binh = 97,59%; n = 6; RSD = 1,09% Trung binh = 97,82%; n = 6; RSD = 0,56%
Két qua dinh lwgng trung binh = 97,71%; n = 12; RSD = 0,83%

Két qua cho thiy phuwong phap dinh lwong nystose
c6 do chinh xac cao voi do 1ap lai trong ngay 1a 1,1%
va 0,6% (n = 6), do lap lai khac ngay 1a 0,8% (n = 12).
4. Két luan

Xay dung dugc phuong phép sic ky 1ong hiéu ning
cao voi detector tan xa anh sang bay hoi (ELSD) dé dinh

lugng nguyén liéu nystose. Phuong phap str dung cot
ULTRA RP 18 (250 x 4,6 mm; 5 um); Téc do dong 0,8

ml/phat; Thé tich tiém 10 pl. Pha dong 13 methanol —
nude(3 : 97). Detector ELSD véi diéu kién nhiét d6 hoa
hoi 90°C, d¢ phat hién Gain 6. Phuong phap da dugc
thdm dinh vé tinh dac hiéu, do thich hop ctia hé thong,
d6 tuyén tinh, d6 dtng, d6 lap lai va do chinh xéc trung
gian. Két qua thim dinh cho thay phwong phap HPLC
da xay dung hoan toan phu hop cho viéc dinh lugng
C,,H,,0,, trong nguyén li¢u nystose.
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SUMMARY
A Reverse-phase HPLC-ELSD method was developed for assay Nystose material. The method was carrired by using
a column ULTRA RP18 (250 x 4.6 mm; 5 um),; The flow rate is maintained at 0.8 ml/min, injection volume is 10 ul.
A mixture of methanol — water (3 : 97) as mobile phase. ELSD detector: The temperature 90°C; gain: 6.

The method was validated about the system suitability, specificity, linear range, precision, accuracy and the validation

results proved that this method was suitable for identification and quantification of C, ,H ,,0,, in nystose material.

(Ngay nhdn bai: 22/08/2019 ; Neay phan bién: 29/08/2019 ; Ngay duyét ding: 23/12/2019)

XAY DUNG PHUONG PHAP HPLC PE DINH LUONG MELOXICAM
TRONG HUYET TUONG NGUGO1 VA UNG DUNG TRONG PANH GIA
TUONG DUONG SINH HOC

LE THI KIM ANH, NGUYEN VAN BACH

Hoc vién Quin Y

TA MANH HUNG, PHAN THI NGHIA,
NGUYEN THI CHAM, DOAN CAO SON

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Meloxicam, twong dwong sinh hoc, huyét trong, HPLC.

1. Pat van dé

Meloxicam 1a din xuit cua oxicam co tac
dung chéng viém, giam dau, ha s6t. Meloxicam
rc ché cyclooxygenase (COX) lam giam tong hop
prostaglandin, chét trung gian c6 vai trd quan trong
trong co ché bénh sinh ciia qua trinh viém, sot, dau [1].

Meloxicam hép thu t6t qua dudng tiéu hoa, sinh kha
dung dudng udng dat 89% so véi tiém tinh mach, thirc an
rat it anh huong dén sy hap thu. Su hip thu dudi dang vién
nén, vién nang dat dugc ndng do tdi da trong mau sau 6
gi®. Nira doi thai trir ctia thude trung binh 1a 20 gio [1].

Mot sé phuong phap phan tich dé dinh lwong ndng
d6 meloxicam trong huyét twong nguoi di duoc cac tac
gia cong bd bang phuong phap LC-MS, HPLC [3],[4].
Chung t61 da xay dung dugc phuong phép dinh lugng
meloxicam trong cac miu huyét twong ngudi bing
phuong phap HPLC c6 d6 nhay, d6 déc hi€u cao, tin cay

va pht hop véi trang thiét bi phong thi nghiém. Phuong
phap da duoc ap dung trong nghién ctru danh gia twong
duong sinh hoc trén nguoi tinh nguyén khoe manh &
Viét Nam.

2. Thyc nghiém
2.1. Thiét bi
May sic ky long cao ap (HPLC) véi detector PDA va

hé tiém mau tu dong. Thiét bi dugc hiéu chuén va quan
1y theo cac quy dinh cua GLP va ISO/IEC — 17025.
2.2. Dung méi, hoa chét, chit chuén va thuéc
nghién curu

- Chéit chuan meloxicam, Vién Kiém nghiém thude
Trung wong, SKS: 0209243, ham luong: 99,40%
(nguyén trang); do am: 0,03%;

- Chét chuan piroxicam, Vién Kiém nghiém thube
Trung uwong, SKS: 0102132, ham luong: 99,49%:;
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do am: 0,07% (str dung lam chit chuan noi — IS trong
phuong phap phan tich);

- Methanol, acetonitril dat tiéu chuin tinh khiét
HPLC cua Merck, Duc;

- Diethylether, cloroform, kali dihydrophosphat,
acid phosphoric dat mirc d¢ phan tich cua Merck, DPuc;

- Huyét tuong tréng: Khong c6 meloxicam cua Vién
Huyét hoc va Truyén mau Trung vong;

- Thubc thir: Vién nén meloxicam STADA® 15 mg
(Batch No: 010718) do Chi nhanh Céng ty TNHH Lién
doanh Stada Viét Nam san xuét;

- Thubc chimg: Vién nén Mobic® 15 mg (Batch No:
744569) do Cong ty Boehringer Ingellheim Ellas A.E.,
Hy Lap san xuét.

2.3. Chuén bi dung dich chuin

- Hoa tan chit chuan meloxicam trong methanol
thu duoc dung dich chudn gbc c6 nong d6 meloxicam
khoang 50 pg/ml.

- Chuan ndi piroxicam c¢6 nong do chinh x4c khoang
25 pg/ml trong methanol.

2.4. Qui trinh xi¢ Iy miu meloxicam trong huyét
twong nguoi

Mau huyét twong dé ra dong ¢ nhiét do phong. Hut
chinh xac 1 ml mau huyét twong, thém 50 pl dung dich
chudn no6i va 250 pl dung dich acid phosphoric 1M, sau
d6 thém 5 m1 hon hop dung moi diethylether - cloroform
(8 :2). Lic, ly tam 3000 vong/phut trong 5 phut. Hut 16p
dung mdi phia trén, bdc hoi & nhiét d6 45°C dudi dong
khi nito, thu dwoc cin. Hoa tan cén trong 0,5 ml pha
dong, tiém sic ky.

2.5. Pwong chudn va mau QC

Tir dung dich chuan lam viéc trong methanol, duong
chuan duoc chuin bi trong huyét trong tai cac nong do:
0,05; 0,1; 0,2; 0,4; 0,8; 1,25; 2,0; 2,5 pg/ml. Cac mau
dugc xir Iy nhu muyc 2.4. Cac miu tring va mau tring c6
IS duoc thyc hién cing mau chuén.

Téng s6 lwong miu QC & ba mirc ndng d6 LQC,
MQC, HQC lan luot 1a 0,15; 1,0; 2,05 pg/ml khong
dugc it hon 10% sé mau thir ngudi tinh nguyén trong
mot 16 phan tich.

2.6. Thim dinh phwong phdp
Tién hanh tham dinh theo cac hudng dan tham dinh

phwong phap dinh lwong thude trong dich sinh hoc cua
EMA va US-FDA [2],[5].
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2.6.1. Do dac hiéu, chon loc cua phwong phap

Phan tich mau huyét tuong tring tir sau 16 khac nhau,
mau huyét trong ty tao c6 meloxicam (0,05 pg/ml) va
IS theo phuong phap da xdy dung, ghi lai sic ky do.
Tai thoi diém trang véi thoi gian luu ciia meloxicam,
dap tmg pic cua timg mau LLOQ phai gap it nhat 5 lan
dap mg pic cia miu tring tuong Ung; tai thoi diém
tring véi thoi gian luu caa IS, dép tng pic ctia timg mau
LLOQ phai gép it nhét 20 1an dap (mg pic cia mau tring
tuong ung.
2.6.2. Khoang tuyén tinh va LLOQ

Phan tich cac miu huyét twong chira chuin
meloxicam co néng d96 0,05;0,1;0,2;0,4;0,8; 1,25; 2,0;
2,5 pg/ml theo qui trinh da xay dung. Xac dinh su tuong
quan giita ndng do meloxicam (x) ¢ trong miu va ty 18
dién tich pic meloxicam/IS (y) bang phuong trinh hoi
quy tuyén tinh y = ax + b, sir dung hé s6 ty trong (1/x2).

Do 1éch cua cac diém duong chuén so voi gia tri thuc
clia cac nong d phai khong 16n hon 15%, trir tai diém
LLOQ duoc chip nhan 20%.

2.6.3. Do dung va do lap lai

Tién hanh thim dinh do dung, d6 lap lai trén 4 16
mau LLOQ, LQC, MQC va HQC chira meloxicam c6
ndng do tuong tng 1 0,05; 0,15; 1,0; 2,05 pg/ml. Mai
néng d6 QC chuén bi 6 mau, xac dinh ty 1¢ % gilra néng
d6 xac dinh dugc tir duong chuan so voi ndng do 1y
thuyét. Xac dinh do lap lai trong 3 ngay & mdi ndng do
QC. D¢ 1éch ctua do dung va do 1ap lai khong dugc 16n
hon 15%, trur tai diém LLOQ duoc chép nhan 20%.

2.6.4. Ty 1é thu hoi

Xac dinh ty 1¢ thu hdi meloxicam va IS & ba khoang
ndng d6 LQC, MQC, HQC bang cach so sanh dién tich
pic meloxicam va IS trong cac 16 mau c¢6 qua chiét tach
va khong qua chiét tich (mdu pha trong nén mau), mdi
16 mau gém 6 mau doc lap.

2.6.5. B6 on dinh

Do 6n dinh duoc danh gia ¢ cac diéu kién khac nhau
trong qua trinh phan tich mau. D6 6n dinh cua dung dich
meloxicam gbc va dung dich IS gbc & 2°C - 8°C va &
nhiét d6 phong. Do 6n dinh cua dung dich 1am viéc &
nhi¢t do phong. B9 6n dinh autosampler; do on dinh cua
mau huyét twong & nhiét do phong, & -35°C £ 5°C, sau
3 chu ky déng - 1 dong. Tién hanh danh gia d6 6n dinh
ctia mau huyét trong & hai mac ndng do LQC va HQC.



2.7. U"'ng dung phwong phadp trong thuc hién danh
gid twong dwong sinh hoc

Chutng t61 da thuc hién nghién cuu danh gia tuong
duong sinh hoc trén 24 nguoi tinh nguyén khoe manh &
Viét Nam c6 dd tudi tir 18 dén 45 véi chi s6 BMI tir 18,0
— 30,0 kg/m® Tét ca ngudi tinh nguyén phai viét ban
cam két tham gia nghién ctru sau khi duoc phd bién day
du thong tin nghién ctru, dac bi¢t 1a nhiing tdc dung phu
ctia thudc c6 thé xay ra. D& cuong nghién ctiru duoc hoi
ddng dao duc phé duyét phit hop vé6i cong bd Helsinki
va SOP ndi bd hién hanh.

Thyc hién nghién ciru chéo, ngau nhién, don lidu,
hai thudc, hai trinh tu, hai giai doan. Mdi nguoi tinh
nguyén uéng mot liéu don meloxicam 15 mg cua thudc
thtr hodc thube chung véi 240 ml nudce sau khi nhin doi
qua dém it nhat 10 gio. Mau mau dugc ldy tai cac thoi
diém: 0; 1; 2; 3; 3,5; 4; 4,5; 5; 6; 7; 8; 10; 12; 24; 48;
72 gid. MAu mau sau khi lay dugc cho vao dng chira
chit chéng dong EDTA, dugc ly tim véi toc do
4000 vong/phut trong 10 phut. Tach 1iy 16p huyét twong
va bao quan ngay ¢ nhiét do -35°C £ 5°C.

2.8. Xdc dinh cdc thong sé dwoc dong hoc va phin
tich thong ké

Phén tich théng ké st dung phan mém WinNonlin.
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Hinh 1. SKP mau HT tring

Dién tich dudi duong cong ndng do-thoi gian duge xac
dinh theo mé hinh dugc dong hoc khong ngan. Pé so
sanh gia tri C_, va AUC, phén tich ANOVA, xac dinh
khoang tin cdy 90% (CI) cho ty 1¢ thudc thir so v6i thude
chung, tinh trén s6 liéu di chuyén logarit, hai thudc 1a
twong duong sinh hoc khi gia tri C va AUC trung
binh nam trong gidi han 80,00 — 125,00%. Doi voi gia
trit . so sanh theo phuong phap phén tich phi tham 56
cua Wilcoxon.

2.9. Pdnh gid phwong phdp trén méu ngwoi tinh
nguyén
Sau khi hoan thanh qua trinh phan tich, Iya chon

ngiu nhién 7% tong sd lwong miu cua ngudi tinh
nguyén tham gia nghién ciru xung quanh C_ va ¢ pha
thai trtr. Phan tich theo qui trinh da ban hanh. Tinh d¢
léch cua két qua phan tich kiém tra phuong phéap voi két
qua phan tich cubi cung duoc chap nhan. Phuong phap
c6 do lap lai tdt néu co trén 67% téng sb lugng mau
duoc chon c6 do Iéch dudi 20% [5].
3. Két qua va ban luan
3.1. D¢ ddc hiéu - chon loc cia phwong phdp

Phan tich cac mau huyét twong (HT) tring, mau HT
tir tao chtra chuén IS va meloxicam (MELO) ndng d6

khoang 0,05 pg/ml theo phuong phap da xay dung va
ghi lai sac ky d6 (SKD) - Hinh 1 va 2.

Hinh 2. SKP mau HT tring cé IS
va MELO nong dé 0,05 ug/ml

Trén SKP ctia mau HT tréng (Hinh 1), tai thoi diém 7,0 va 7,9 phtt (tring vai thoi gian luu cua IS va MELO trong
SKD mau chuén - Hinh 2) khong xuat hién cac pic. Do vdy, phuong phép phén tich c¢6 d6 dic hidu-chon loc véi MELO

va IS theo cac quy dinh ctia phuong phép phén tich thude trong dich sinh hoc [2],[5].

3.2. Puwong chuin va khodng tuyén tinh

Phan tich cdc mau HT chtra chuan MELO c6 nong d6 khoang 0,05 pg/ml dén 2,5 pg/ml theo quy trinh da xay

dung. Xac dinh sy twong quan giita ndng d6 MELO c6 trong mau va ty 1& dién tich pic MELO/IS thu dugc trén
SKP bang phuong phap hdi qui tuyén tinh, st dung hé sb ty trong 1/(ndng do)?. Két qua xac dinh mdi twong quan
nay dugc trinh bay & Bang 1.
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Bing 1. Két qua tham dinh khodng tuyén tinh ciia phwong phdp

Madu chudn . _ D9 diing (%? . _
X . Duong chuan | Duwong chudn | Duwong chudan | Duwong chudn | Duwong chudn
Nong do (ug/ml) 7 2 3 4 5
0,050 99,1 101,6 101,7 102,7 100,7
0,101 103,9 98,9 98,7 94,6 98,1
0,202 96,2 95,7 96,0 99,6 101,5
0,403 99,9 99,4 98,0 99,2 98,7
0,806 98,0 99,0 100,6 101,5 98,7
1,260 99,7 100,1 101,5 101,3 99,9
2,016 100,1 101,2 101,9 100,3 100,7
2,520 103,1 104,1 101,5 100,8 101,5
. Phwong trinh y=09808x+ |y=09730x+ |y=0,9775x+ | y=0,9778 x + | y =0,9843 x +
hoi quy* (y=ax+b) 0,0057 0,0094 0,0060 0,0049 0,0037
H¢ s6 twong quan (r) 0,9996 0,9996 0,9997 0,9996 0,9999

(*) Ghi chii: x la nong d¢ MELO (ug/ml) c6 trong mau; y la ty 1é dién tich pic MELO/IS

Két qua tham dinh cho thy trong khoang nong do tir 0,05 pg/ml dén 2,5 pg/ml c6 su twong quan tuyén tinh
gitta ndng d6 MELO va ty 18 dién tich pic MELO/IS v6i hé sb twong quan x4p xi bang 1. Nong d6 MELO xéc dinh
tir duong chuan so voi ndng do 1y thuyét déu nam trong gidi han cho phép (80 - 120% ddi voi ndng do thap nhat,
85 - 115% dbi véi cac ndng do con lai) theo quy dinh ciia phwong phéap phan tich thude trong dich sinh hoc [2],[5].
3.3. Gidi han dinh lwong dudi ciia phwong phap

Phén tich cdc mau HT trang va mau HT chira chuan MELO c¢6 ndng do chinh xac khoang 0,05 pg/ml (mau
LLOQ). Xac dinh nong 6 MELO c6 trong cac mau LLOQ tir cac dudng chuan tién hanh lam song song trong cling
diéu kién. Két qua tham dinh gidi han dinh lugng duéi ctia phuong phap duoc trinh bay & Bang 2.

Bing 2. Két qua xdc dinh gid tri LLOQ ciia phwong phép

STT Mau tring Miu cfmé’n (0,051 ug/ml) ’
Dién tich pic | Ty 1¢ dién tich pic MELO/IS | Nong dp MELO tim thay (ug/ml) | D¢ dung (%)
1 0 0,050 0,047 94,7
2 0 0,052 0,049 97,2
3 0 0,057 0,054 108,6
4 0 0,053 0,050 100,9
5 0 0,054 0,051 102,7
6 0 0,057 0,054 108,9
Trung binh 0 0,054 0,051 102,2
CV (%) 5,7 5,7
Pap ng trung binh ciia miu tring /LLOQ 0

Két qua tham dinh cho thdy trong cac mau tring khong xudt hién pic tap c6 cung thoi gian luu cua pic MELO
trong cac mau LLOQ. Ty 1é giita nong d6 MELO xac dinh tir dudng chuén so véi ndng d6 1y thuyét cé trong cac
mau LLOQ nam trong khoang tir 94,7% - 108,9% (trung binh = 102,2% va CV = 5,7%), dap tmg yéu cau gidi han
dinh luong dudi ciia phwong phéap phén tich thude trong dich sinh hoc [2],[5].
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3.4. Xdc dinh do dung, dj lap lai ciia phwong phap

Tién hanh tham dinh d6 dung, d6 lap lai trén 4 16 mau LLOQ, LQC, MQC, HQC chira MELO c6 ndng d6 twong
ung la 0,05 pg/ml; 0,15 ug/ml 1,0 pg/ml, 2,05 pg/ml. Xac dinh ham lugng MELO c6 trong cac mau béng duc‘mg
chuan phan tich trong ciing diéu kién. Do dung cua phu’orng phap la ty 1€ % glua ndng d xac dinh dugc so véi nong
d6 1y thuyét. D6 lip lai cua phuong phap duge biéu thi biang gia tri CV%. Két qua xac dinh d6 dung, do lap lai cia
phuong phép (gié tri trung binh) duoc trinh bay ¢ Bang 3.

Bing 3. Két qua tham dinh d¢ ding, dé Idp lai trong ngdy va khdc ngay

LLOQ LQOC MQc HoC
Pj diing, (= 0,05 ug/ml) (% 0,15 ug/ml) (= 1,0 pg/m) (% 2,05 pg/ml)
do lap lai Do ding . Do dung . Do dung 0 Do ding 0
@ | VOO Ty [ CVOD | Ty | CVED | T | VO
Trong ngay 102.2 5,7 98,4 2,0 99,2 1,1 99,9 1,1
(n=6)
Kl(licznzfg)ay 97,7 6.7 97,5 34 98,9 1,4 101,2 1.8

Két qua tham dinh cho thdy & cac ndng do thap, trung binh va cao, phuong phéap c6 do ding trong ngay va khac
ngay xap xi 100%; d6 1ap lai trong ngay va khac ngay véi gia tri CV nho hon 10%.
3.5. Nghién ciru d én dinh ciia hoat chit trong huyét twong

Tién hanh nghién ctru d6 6n dinh cia MELO trong HT trén cac 16 mau LQC va HQC. Panh gia d6 6n dinh cua
MELO trong HT béng cach so sanh ndng 6 MELO c6 trong cdc mau duoc bao quan va cac mau co ndng do tuong
mg duogc phan tich ngay sau khi hoa tan chuian MELO vao HT tring. Két qua nghién ciru d¢ 6n dinh cia MELO
duogc trinh bay trong Bang 4.

Bing 4. Két qua nghién ciru dg on dinh ciia MELO trong huyét tirong

PN . 5 Néng do ban dau Néng dj sau bdo qudn | A
Do om dink Maw | qug/mt; n=6) (wgmizn=g) | 50 Kh
LQC 0,154 0,141 -8,1
3 chu ky dong — ra dong

HQC 1,935 1,886 -2,5

Do 6n dinh trong thoi gian ngan | LQC 0,154 0,154 0,4
(5 gio; nhigt do phong) HQC 1,935 1,935 -0,01

Do 6n dinh trong autosampler LQC 0,150 0,156 4,2
(29 gio; nhigt do phong) HQC 2,109 2,125 0,8
Do 6n dinh trong thoi gian dai LQC 0,154 0,150 -2,6
(-35°C £ 5°C, 149 ngdy) HQC 1,935 2,035 5,1

3.6. Ung dung phwong phdp trong dinh gid twong dwong sinh hoc

Sau khi phan tich x4c dinh ndng dé ctia 24 ngudi tinh nguyén, tinh cac thong sé duoc dong hoc va thong ké cua
nghién ctru. Pudng cong ndng do trung binh cia MELO trong huyét twong ctia 24 nguoi tinh nguyén duoc biéu dién
& Hinh 3. Céc thong s dugc dong hoc duoc trinh bay & Bang 5. Két qua nghién ctru cac thong sé duge dong hoc
tuong tu nghién ctru da cong bd [3]. So sanh gia tri C,ax VA AUC, khoang tin cdy 90% cua thudc thir so véi thude
chimg, tinh trén gid trj C,_,_va AUC trung binh déu ndm trong gii han 80,00% — 125,0%. Gid tri t__cta thudc thir
va thudc chig khac nhau khong co y nghia thong ké khi gia tri tong xép hang duong va gia tri tong xép hang am
déu 16n hon gia tri tra bang.
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Bing 5. Thong sé duwoc dong hoc trung binh ciia 24 nguoi tinh nguyén

Théng sé Thuéc thir Thuéc chitng
C,.. (ug/ml) 1,493 + 0,348 1,571 + 0,470
t . (gid) 4,1+0,5 43+0,6
t,, (gi0) 19,11 + 4,95 18,45 + 3,49
AUC, (ng.gio/ml) 36,558 + 11,488 37,665 + 10,256
AUC - (ng.gio/ml) 40,268 + 13,708 41,104 + 11,809

—e— Mobic® 15 mg

--4e- Meloxicam STADA® 15 mg

0.5

o 12 24 36 48 60 T
Théi gian (h)

Hinh 3. Puong cong nong dg trung binh ciia meloxicam trong huyét twong ciia 24 nguoi tinh nguyén
4. Két luan

Nghién ctru da xay dung dugc phuong phap dinh luong meloxicam trong huyét tuong ngudi bing HPLC véi gia
tri gioi han dinh lugng dudi thép, khoang tuyén tinh rong, do dung va do lap lai cao, phuong phap xir Iy mau nhanh,
don gian va thoi gian phén tich ngan. Phuong phap phén tich di dugc ing dung trong cac nghién ciru danh gia tuong
duong sinh hoc ché pham thudc chira meloxicam.

Tai li¢u tham khao

1.Bo Y t& (2015), Duwoc thu quoc gia Viét Nam, nha xuat ban Khoa hoc va ky thuét.

2. European Medicines Agency, Committee for Medicinal Products for Human Use (2012), Guideline on Validation of
Bioanalytical Methods.

3.JAAFARJ. 1. AL-TAMIMI (2015), “Development and validation of HPLC/UV method for determination of meloxicam
in human plasma and application in pharmacokinetic studies”, International Journal of Pharmacy and Pharmaceutical
Sciences, Vol 7, Issue 1.

4. Mani Ganesh (2013), “Estimation of meloxicam in human plasma by liquid chromatography-tandem mass spectrometry
(LC-MS/MS)”, Journal of Liquid Chromatography & Related Technologies, 36, pp. 867-880.

5. U.S Department of Health and Human Services, Food and Drug Administration, Center for Drug Evaluation and
Reseach (2013), Guidance for Industry — Bioanalytical Method Validation.

SUMMARY

A sensitive and selective method using high-performance liquid chromatography (HPLC) to determine the
concentration of Meloxicam in human plasma samples was developed and validated. Piroxicam was chosen as the
internal standard (IS). The chromatography was performed on a Phenomenex CI18 column (250 x 4.6 mm i.d.,
5.0 um) within 10 min, using acetonitrile with pH 3.5 buffer (45:55, v/v) as mobile phase at flow rate of 1.0 ml/min.
The linearity range of this method was found to be within the concentration range of 0.05 - 2.5 ug/ml (r = 0.9996)
for meloxicam in human plasma. The accuracy of this measurement was between 97.5% and 101.2%. The extracted
recovery efficiency was from 104.6% to 109.9% at three concentration levels. This method was also successfully
applied in pharmacokinetics and bioequivalence studies in Vietnamese volunteers.

(Ngay nhan bai: 12/12/2019 ; Ngay phan bién: 20/01/2020 ; Ngay duyét dang: 24/03/2020)
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NGHIEN CUU XAY DUN§ QuYy TR]NH DINH TINH DONG THOI
9 PARABEN TRONG MOT SO MY PHAM BANG PHUGNG PHAP HPLC

THAI NGUYEN HUNG THU

Trwong Dai hoc
Dwoc Ha N¢i 1
Qudng Tri

VO TRAN NGOC HUNG

Trung tim Ifiém nghiém
Thuoc — My pham — Thuc phim

~ LE TH] HUONG HOA,
NGUYEN TH] VIET AI, HOANG THANH TAM

Vién Kiém nghiém thuoc Trung wong

Tir khéa: Pinh tinh dong thoi 9 paraben, HPLC, paraben trong my pham.

1. Pat van dé

Tu lau, cac dan chét cua paraben da dugc st dung
lam chat bao quan, chi yéu 1a trong cac san pham chim
soc ¢4 nhan, duge pham va thyc pham, ching di timg
dugc coi 1a mot trong nhimg chit biao quan an toan.
Tuy nhién, khi lién tyc tiép xuc véi nhiéu paraben khac
nhau ¢ cac néng do nhat dinh, tham chi & céc néng
dd dudi muc tac dung co hai, hén hop cac chét nay
ciing ¢ thé giy tac dung bét loi tiém tang khong thé
b6 qua. Nhidu nuéc da dua ra nhitng han ché b sung,
cAm sir dung mot sb paraben trong cac san phidm chim
soc ¢4 nhan. Theo huéng dan vé my pham cua Hiép
hoi cac qubc gia Pong Nam A vé viéc cap nhat quy
dinh d6i v6i cac chit dung trong my pham, trong do c6
cong bd danh sach 5 paraben khong duoc ding trong
my pham la isopropylparaben (IPP), isobutylparaben
(IBP), phenylparaben (PhP), benzylparaben (BzP) va
pentylparaben (PeP) [1]. Tu nam 2015, Viét Nam ciing
da cho ngimg luu hanh cac san pham my pham chia
5 loai paraben cam trén [2]. Mot s6 paraben khac nhu
methylparaben (MP), ethylparaben (EP), propylparaben
(PP), butylparaben (BP) van dugc st dung trong my
pham nhung c6 gi6i han can kiém soat. Do vay can phai
xé4c dinh paraben dugc sir dung trong miu phan tich
thuoc loai cAm st dung hay st dung c6 gidi han va co
ham luong vuot qua gidi han cho phép khong.

Trong cac nghién ctru trudc day cua chiing toi da xay
dung duogc 2 quy trinh phan tich 5 paraben cim sir dung
trong my pham ké trén [3]. Tuy nhién can c6 mot quy
trinh dinh tinh nhdm xéac dinh céc paraben c6 trong mau
my¥ phdm dé c6 thé chon ra quy trinh pht hop, nhim xéac
dinh chinh xac ham lugng ctia chung trong mau. Nghién
ctru nay nham giai quyét yéu cau trén voi nhiém vu phat
hién mot sé paraben co thé co trong mau my pham.

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

Tét ca cac thiét bi va dung cu phan tich da dugc hiéu
chuan theo quy dinh ctia ISO/IEC 17025 va GLP.

- May sic ky long Shimadzu LC —2030C 3D;

- May géc ky }6ng Agilent gdm: bom, detector DAD,
module diéu khién, bd phan loai khi;

- Can phan tich Mettler Toledo c6 d chinh xéc 0,1 mg;

- May lac siéu am;

- Dung cu thuy ti‘nh: rbinh dinh mNL'rc, cde thuy tinh,
dtia thuy tinh, binh cau, ong dong, phéu loc,...
2.1.2. Héa chat, chat chudn

2.1.2.1. Céc chat ddi chiéu

- Isobutylparaben (IBP), 16: 3-SCC-165-1, ham
lugng 98,0%; Pentylparaben (PeP), 16: 10-RCD-146-5,
ham lugng 97,0%; Isopropylparaben (IPP), 16: Lot#2-
PLL-65-3, ham luong 98,0%; Benzylparaben (BzP),
16: Lot#4-JTN-11-1, ham lugng 98,0% cua Canada;

- Phenylparaben (PhP), 16: Lot#PEJFB-LM, ham
luong 99,0% cua Nhéat Ban;

- Ethylparaben (EP), 16: BCBL7531V, ham lugng
99,9%; Butylparaben (BP), 16: BCBM9217V, ham
lugng 99,1% cua Sigma Aldrich;

- Methylparaben (MP), SKS: 0316108.03, ham
luong 99,64%; Propylparaben (PP), 16: WS.0217138.02,
ham lugng 98,87% cua Vién Kiém nghiém thude Trung
uong.
2.1.2.2. Dung mdi héa chét

- Acetonitril, ethanol, methanol, ... dat tiéu chuin
tinh khiét dung cho HPLC.
2.2. Poi twong va phuwong phdp nghién ciu
2.2.1. Péi twong nghién ciiu

Quy trinh phan tich dugc khao sat trén cic nén mau
my pham 1a cic mau da khao sat khong chira 9 paraben
va duoc chon 1am mau placebo dai dién dé xay dung va
tham dinh phuong phap, gdm cac miu:
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- Mau dau rira mat, tdy trang dang bot 2 trong 1 Naive
(Kracie home products, Ltd., Nhat Ban), 16 7HN7.

- Mau nuéc suc miéng Colgate Plax Peppermint
fresh (Thai Lan), 16 7188TH1123.

- Mau son dudng mdi Nivea Strawberry Shine (Thai
Lan), 16 63930822.

2.2.2. Phwong phap nghién cuu

- Khao sat diéu kién xtr Iy mau: Chon dung mdi va
phuong phap chiét sao cho chiét dugc hoan toan chat
phan tich tir nén mau, loai bo toi da anh hudng cua nén
mau dya vao: tinh tan ctia chat phan tich, dic diém nén
mau, phuong phap phan tich.

- Khao sat, xac dinh diéu kién sic ky cho phép phan
tich dong thoi 9 paraben nghién ctru.

- Tham dinh phwong phap véi quy trinh phan tich
dinh tinh gom: danh gid tinh thich hop cua h¢ thong sac
ky, do dac hiéu, gioi han phat hién.

Cac két qua thuc nghiém dugc tinh toan va xu ly
thong ké trén Microsoft Excel vdi cac ham thong ké
thong dung.

3. Két qua va ban luin
3.1. Khdo sdt cdc diéu kién phén tich
3.1.1. Khao st dung méi pha mau

Tham khao cac tai liéu, methanol 1a dung méi dugc
su dung nhi€u nhat trong viéc chiét xuat paraben tur cac
nén mau [3],[4],[5],[6], va dua vao két qua khao sat thuc
nghiém, dung moi pha mau dugc lua chon 1a hon hop
ethanol - nuéc (90 : 10) do hon hop nay vira c6 kha nang
hoa tan tot cac paraben, vira it doc hai va han ché dugc
su bay hoi ciia dung méi pha miu néu chi dung riéng
ethanol hoac methanol.

3.1.2. Khao sat lya chon cot

- Két qua sic ky dung dich chun hdn hop 9 paraben
nghién ctru trén ¢t Thermo C,¢ (250 x 4,6 mm; 5 um)
v6i pha dong methanol - nudc (47 : 53) ¢6 2 pic bi trung,
khong tach duoc BP va BzP nén sic ky do chi con 8 pic.

- Két qua sic ky trén cot Phenomenex Luna Ciq
(250 x 4,6 mm; 5 um), voi pha dong methanol - nudc
(47 : 53) hay acetonitril - nudc (40 : 60) ca 9 paraben déu
dugc tach ra khoi nhau. Tuy nhién pha dong methanol -
nudce (47 : 53) cac pic rira giai cham, thoi gian cho 1 lan
sac ky trén 100 phut, con v6i pha dong acetonitril - nudce
(40 : 60) chi 1a 45 phut, 2 pic gin nhau nhat 1a BP va BzP
cling c6 Rg=1,51.

Vi thé cot Phenomenex Luna C18 (250 x 4,6 mm;
5 pm) da duoc Iya chon dé xay dung qui trinh dinh tinh
dong thoi 9 paraben.

3.1.3. Khao sat lya chon pha dong

Tién hanh sic ky dung dich chuan hén hop trén cot
Phenomenex Luna C¢ (250 x 4,6 mm; 5 um) v6i hai
pha dong methanol - nudc va acetonitril - nudc & cac ty
1¢ khac nhau. Két qua cho thiy:

Vi pha dong methanol - nude, ¢ ty 1€ 55 : 45, cac
pic rira giai som (MP ra trudc 5 phut) va gitta 2 pic gan
nhau nhat (BP va PhP) c6 hé so phan gidi thap R =
1,349, d€ c6 nguy co bi bao phu boi cac chat trong nén
mau. O ty 1& 45 : 55, pic rira giai chdm hon, hé s6 phan
giai ciia 2 pic gin nhau nhét thu duoc cao hon R, =
1,607), tuy nhién thoi gian phan tich kéo dai hon 100
phut, pic cudi PeP ra mudn dé bi tu, do nhay giam. O ty
¢ methanol - nudc (50 : 50) dang pic gon, dep va can
dbi, cac pic da tach khoi nhau (Rs nho nhat 1a 1,535),
thoi gian phan tich van dai (khoang 90 phiit). Do d6 pha
dong methanol - nude (50 : 50) co thé dugc lua chon
lam pha dong. Séc ky dd cua dung dich hdn hop 9 chuan
paraben thu dugc nhu Hinh 1.
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Hinh 1. Sdc ky do ciia chudn hén hop véi pha dong
methanol - nuwoc (50 : 50)

Vi pha dong acetonitril - nudc o ty 1€ (35 : 65) thi
cac paraben tach khoi nhau hoan toan nhung thoi gian
phan tich lai kéo dai dang ké (BzP rira giai & 45 phut,
PeP rtra gidi sau cung khoang 60 phut, pic doang, do
nhay kém). O ty 18 50 : 50, cac paraben duoc rira giai
som nhung mot s6 pic khong tach duogc khoi nhau (IPP
va PP, IBP va BP). Con ¢ ti 1€ 45 : 55 thi chi 30 phut la
rira giai hét ca 9 chét, nhung BzP va BP khong tach dugc
khoi nhau va cung ra ¢ thoi gian Iuu 17 phat nén chi con
8 pic. Vi ty 1€ acetonitril - nudc (40 : 60), cac paraben
duoc tach roi khoi nhau hoan toan, thoi gian phan tich
vura phai (45 phut). Do d6 acetonitril - nudc (40 : 60) 1a
pha dong phu hop c6 thé duoc lya chon. Sic ky d6 cua
dung dich hdn hop 9 chét chuin cua cic paraben thu
duoc nhu ¢ Hinh 2.
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voi pha dong acetonitril - nuoc (40 : 60).

3.2. Xdy dung quy trinh phdn tich

Sau khi khao sat va lua chon cac diéu kién phan tich,
quy trinh phén tich dugc du kién nhu sau:
3.2.1. Chudn bi mdu thir

- Méu nuée siic miéng: Can chinh x4c khoang 0,5 g
nudc suc miéng vao binh dinh muc 50 ml, thém khoang
25 ml dung méi pha mau (ethanol - nuéc = 90 : 10), lic
déu, lic siéu am 10 phut. Dé ngudi, thém dung méi pha
mau vira da dén vach, lic déu. Loc qua mang loc 0,45 pm.

- Mdu sita rita mdt: Can chinh xac khoang 0.5 g
sita rira mit vao cdc c6 mo 50 ml, phan tan mau trong
khoang 25 ml dung méi pha mau, lic siéu 4m 10 phut,
chuyén vao binh dinh mtrc 50 ml. Trang rtra cde 3 lan,
mdi 4n véi 5 ml dung mbi pha mau va chuyén vao binh
dinh muc trén. Thém dung méi pha miu vira du dén
vach, lic déu. Pun trong cach thiy 60°C trong 5 phut.
Pé trong nude da 1 gio. Sau d6 ly tim lanh & 15°C trong
10 phut vai toe dd 10000 vong/phut, 1dy 16p dich trong
phia trén loc qua mang loc 0,45 pm.

- Mau son méi: Can chinh xac khoang 0,5 g
son vao cdc ¢6 moé 50 ml, thém 25 ml dung moi pha
mau, ding diia thuy tinh phan tan déu son trong cdc,
dé trong cach thuy nong (70 — 80°C) dén khi son ra
hét, lic siéu 4am 10 phut, chuyén vao binh dinh mirc
50 ml. Trang rira co¢ 3 1an, mdi lan véi 5 ml dung moi
pha miu va chuyén vao binh dinh mirc trén. Thém
dung mdi pha mau vira du dén vach, lic déu. Dé trong
nudc da lanh 1 gio. Sau do, ly tam lanh ¢ 15°C trong
10 phut véi te dd 10000 vong/phut, 1dy 16p dich trong
phia trén loc qua mang loc 0,45 pum.

3.2.2. Chudn bi mau chuadn

- C@ucfn géc don: Can chinh xac khoang 20,0 mg
moi chat chuan paraben (MP, EP, IPP, PP, IBP, BP, PhP,
BzP, PeP) vao cég biqh dinh mtc 100 ml, thém 70 ml
dung moi pha mau, lac cho tan. Thém dung mdi pha
mau vira du dén vach, lac deéu.

- Chufl;n h’oANn hop: Hat chinh x4c 2,0 ml mdi dung
dich chuan goc don (’r~ trén vao bi’nh dinh n'n'rc‘SO ml,
thém dung moi pha mau vura da dén vach, lac déu. Loc
qua mang loc 0,45 um.

- Chudn don: Ttr dung dich chuén goc don tién hanh
pha cac chuan don riéng biét, loc qua mang loc 0,45 pm
dé xac dinh thtr ty rira giai cua cac paraben.

3.2.3. Piéu kién sdc ky

- Cot Phepomenex Luna C ¢ (250 x 4,6 mm; 5 um),
¢o s dung tién cat.

- Nhiét do cot: 40°C.

- Pha dong: Acetonitril - nuéc (40 : 60) hodc
methanol - nudc (50 : 50), diéu chinh ty 1€ néu can.

- Toc d6 dong: 1,0 ml/ pht.

- Budc song phat hién: 254 nm.

- Thé tich tiém: 10 pl.

- Dung moi pha mau: Ethanol — nuéce (90 : 10).
3.2.4. Cach tién hanh

Iié’n~hénh sic ky khoang 50 phat voi dung dich
chuan hon hop va dung dich thu. Ghi lai cac sac ky do.

Yéu cau tinh thich hop cia hé thong sdc ky:

- Hé sb phan giai giira 2 pic gn nhau nhat khong
dugc nhé hon 1,5.
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- Hé s6 bat ddi cua timg pic khong dwoc 16n hon 1,5.

Cdch danh gid két qua:

- Dya vao thoi gian luu: So sanh thoi gian luu cua
pic thu dugc tir dung dich thr va pic thu dugc tir dung
dich chuan.

- So sanh phd UV-VIS ciia pic thu dugc tir dung dich
thtr ¢6 thoi gian luu twong g véi pic thu duge tir dung

dich chuan va hé sé chdng phd cua cac pic nay phai
khéng dugce nhé hon 0,98.
3.3. Danh gida quy trinh phan tich
3.3.1. Bé thich hop ciia hé thong sdc ky

Tién hanh sic ky véi flung diqh chuan hdn hop cua 9
paraben & muc 3.2.2.. K&t qua thé hién ¢ Bang 1.

Bing 1. Két qua tham dinh d¢ thich hop cia hé thong sdc ky

T Thoi gian luu (phit)

MP EP IPP PP PhP IBP BP BzP PeP

1 6,358 | 9,213 | 13,769 | 14,679 | 20,983 | 23,740 | 24,863 | 26,016 | 43,635

2 6,362 | 9,210 | 13,762 | 14,688 | 20,933 | 23,670 | 24,812 | 25,906 | 43,533

3 6,356 | 9,203 | 13,745 | 14,662 | 20,900 | 23,610 | 24,750 | 25,814 | 43,422

4 6,354 | 9,195 | 13,738 | 14,649 | 20,880 | 23,580 | 24,731 | 25,795 | 43,381

Trung binh 6,3575 | 9,2053 | 13,7535 | 14,6695 | 20,9240 | 23,6500 | 24,7890 | 25,8828 | 43,4928
RSD % 0,05 0,09 0,10 0,12 0,22 0,30 0,24 0,39 0,26

S6 dia Iy thuyét | ~11200 | ~12600 | ~13700 | ~13800 | ~13800 | ~14500 | ~14400 | ~14300 | ~15000
Hé s6 d6i xtmg | 1,26 1,19 1,14 1,12 1,11 1,10 1,08 1,07 1,08
D6 phan giai - 10,0 11,4 1,9 10,4 3,7 1,53 1,51 15,3

Két qua danh gia do thich hop cua hé thong sic ky
trén dung dich chuan hon hop ctia 9 paraben voi pha dong
acetonitril - nudc (40 : 60) 6 Bang 1 cho thay cac paraben
da tach khéi nhau hoan toan (h¢ s6 phan giai thap nhat la
1,51 gitta BP va BzP. Sau 4 lan sac ky, do 1éch cua thoi
gian luu va dién tich pic deu rat thap (RSD 16n nhat ctua
thoi gian luu 14 0,39% dbi voi BzP.

Danh gia do thich hop ctia hé thong trén dung dich
chuan hén hgp 9 paraben voi pha dong methanol - nuée
(50 : 50) ciing cho két qua phu hop.

3.3.2. B¢ ddc hiéu:

Chuén bj cac dung dich sau:

- Mau tring: La dung mbi pha mau (Ethanol — nudc
(90 : 10)).

- Dung dich miu nén (placebo): Can chinh xac
khoang 0,5 g mau cho mdi nén miu vao cbc c6 mo
50 ml roi xtr 1y twong ty nhu mau thir cing loai dugc
mo ta ¢ trén.

- Mau chuén: duge chuén bi gém chuin géc don,
chuan hdn hop va chuan don.

- MAu tu tao trén cac nén mau: Can riéng biét chinh
xac khoang 0,5 g mau ddi voi mdi loai mau nén vao mdi
binh dinh muc 50 ml, thém 2,0 ml dung dich chuin géc

hdn hop & trén roi xur 1y twong ty véi cac nén miu da
md ta & trén dé tao ra 3 loai mau tu tao cho cac nén mau
khac nhau.

Két qua thu duoc cho thay:

- MAu tring va cac mau nén khong xuat hién pic &
thoi gian Iuu twong ung vadi thoi gian luu cua cac pic
MP, EP, IPP, PP, IBP, BP, PhP, BzP, PeP thu dugc tir cac
dung dich chuédn don.

- Trén sic ky d6 cua mau chuin hdn hop xuét hién
cac pic tuong ung voi 9 paraben voi thir ty rua giai nhu
sau: MP — EP — IPP —» PP — PhP — IBP — BP —
BzP — PeP.

- Trén séc ky dd cua cac mau tu tao xut hién 9 pic
chinh c6 thoi gian luu twong ung voi thoi gian luu cua 9
pic chinh thu duoc tir sac ky d6 ciia dung dich hdn hop
va cac chuan don, cac pic nay tach rd khoi nén mau va
tach khoi nhau.

3.3.3. Gioi han phat hién (LOD)

Tién hanh séic ky cac dung dich chuan & phan d6 dic
hiéu da dugc pha lodng dan dén khi sic ky dd cia dung
dich c6 ndng do thap nhét con quan sat duoc pic voi ty 16
S/N (tin hiéu/nhidu nén) khoang bang 3, & ndng do nay
thu duoc gidi han phat hién cua cac chat. Két qua gioi
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han phat hi¢én ctua phuong phap xac dinh duge voi tung Qui trinh da duoc ap dung dé sang loc cac paraben
paraben nhu sau: trén 59 mau my pham. Két qua duoc dénh gia bing

- Methylparaben (MP): 0,040 pg/ml (twong ng  c4ch: xem xét do tinh khidt pic va so sanh phé DAD cua
4,0 pg/g my pham).

- Ethylparaben (EP): 0,041 pg/ml (twong ung
4,1 pg/g my pham).

- Isopropylparaben (IPP): 0,085 pg/ml (tuong tng
8,5 ng/g my pham).

- Propylparaben (PP): 0,084 pg/ml (twong tumg 4. Két luan
8,4 ng/g my pham).

- Isobutylparaben (IBP): 0,127 pg/ml (twong tung
12,7 pg/g my pham).

- Butylparaben (BP): 0,127 pg/ml (twong ung
12,7 pg/g m§ pham).

- Phenylparaben (PhP): 0,120 pg/ml (twong ung
12,0 pg/g m§ pham).

- Benzylparaben (BzP): 0,168 pg/ml (twong ung

chat nghi ngd (c6 cung thoi gian luu voi chat dbi chiéu)
v6i pho clia chat d6i chiéu, xac dinh hé s6 chong pho.
Két qua 1a khong c6 mau nao cb paraben bi cam, c¢6 11
mau cé propylparaben; 1 mau c6 2 paraben (PP va BP).

Mot phwong phap HPLC don gian, dang dong da
duogc xdy dung cho phép dinh tinh nhim phat hién cac
paraben c6 thé c6 trong mot sé dang my pham. Phuong
phap da dugc thim dinh day di cac tiéu chi yéu cau cua
mot phép thir dinh tinh. Quy trinh dinh tinh ¢ xir Iy mau
don gian, sir dung céc trang thiét bi ciing nhu dung moi
phé bién, thoi gian phan tich phu hop. Co thé ap dung

16,8 pg/g my pham). quy trinh nay dé sang loc cic paraben trong my pham
- Pentylparaben (PeP): 0,168 pg/ml (twong tng  trude khi xac dinh ham lugng cta chiing bang cac quy
16,8 ug/g my pham). trinh dinh lugng thich hop.
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SUMMARY

Development of an HPLC method for identification of 9 parabens in some cosmetic products:

An HPLC method was proposed to identification simultaneous 9 substances of Paraben in cosmetics (methylparaben,
ethylparaben, propylparaben, butylparaben, isopropylparaben, phenylparaben, benzylparaben, isobutylparaben and
pentylparaben). Parabens are extracted by a mixture of ethanol and water (90:10) to concentration about 8 ug/ml. Pass
a portion of the solution through a filter membrance pore size 0.45 um, then determined by HPLC.

Chromatographic conditions are as follows: The liquid chromatograph is equipped with a 254 nm detector and
a 250 x 4.6 mm column that contains 5 um packing Octadecyl Silane Silicagel, temperature of column was 40°C, mobile
phase is a mixture of Acetonitrile and Water (40 : 60) or Methanol and Water (50 : 50), the flow rate about 1.0 ml/minute,
the analytical time is 50 minutes, injection volume is 10 ul.

The method was validated on the specificity, LOD, LOQ, and validation results proved that this method was suitable for
determination of 05 banned parabens and 04 limited used paraben in cosmetics (cleansing milk, mouthwash and lipstick).

The method was applied to control 59 cosmetic cleansing milk, mouthwash and lipstick samples. The result turned
out that there was propylparaben in 11 samples and there were two paraben (propylparaben and butylparaben) in one
sample, there were not samples which contained any prohibited substance of 5 above parabens.

(Ngay nhan bai: 15/10/2019 ; Ngay phan bién: 06/01/2020 ; Ngay duyét dang: 24/03/2020)
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NGHIEN CUU CHIET XUAT, PHAN LAP VA TINH CHE 2,4’-DIHYDROXY-6’

METHOXY-3’5"-DIMETHYLCHALCON TU NU VOI LAM CHAT CHUAN

PHUONG THIEN THUONG

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

NG U;/EN THI PHUONG THAO,
GIAN THI LAN, LE THI THU

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Voi (Cleistocalyx operculatus), 2°,4° -dihydroxy-6"-methoxy-3’5 -dimethylchalcon,
phan lgp va tinh ché, chat chuan.

1. Pit van dé

Cay Vi [Cleistocalyx operculatus (Roxb.) Merr. et
Perry] thudc ho Sim — Myrtaceae dugc coi la mdt vi
thudc quy. La V4i va nu Vi duge nhan dan s dung
v6i cach ché bién don gian tao thanh loai tra nau hay
ham lay nudc udng hang ngay vua c6 tdc dung thanh
nhiét vura c6 tac dung kién ty, tiéu thuc, ha duong huyét
[1]. V& tac dung sinh hoc, Vi ¢6 tic dung chdng viém,
chéng oxy hoa, chdng ung thu, khang bénh Alzheimer's,
khang virut, lam giam dudng huyét [2],[5]. Hop chét
la  2'.4'-dihydroxy-6'-methoxy-3',5'-dimethylchalcon
(ky hiéu 1a CO1) da dugc chimg minh 13 thanh phan
chinh ctia V6i nu (ham lugng 1,32 - 1,86%) va Véi 14
(0,43 - 0,47%) [2]. CO1 cling da dugc chig minh co
tac dung chong viém [5], phuc hdi té bao gan bi tén
thuong [7], ha duong huyét [4], trc ché sy phat trién cua
té bao ung thu [9] nén phu hop véi céc tac dung ké trén
va cong dung thanh nhiét, chéng viém, ha duong huyét
cua dugc liéu Vi nu trong Dugc dién Viét Nam V [1].

Nu Véi va 1a Véi duogce dung trong dan glan trong y
hoc ¢6 truyen va dén nay di c6 nhidu san pham tra dugc
san xudt tir duge liéu nay. Vi 14 va Vi nu da dugc dua
vao Duogc dién Viét Nam [1] nhung chua thiy c6 trong
cac Duoc dién cac nudc khac. Theo Duge dién Viét
Nam V, Véi 14 va Vi nu duge dinh tinh béng phuong
phép hoa hoc va phuong phap sic ky 16p mong (so sanh
v6i duoc lidu ddi chiéu), dinh lugng bang xac dinh chét
chiét trong dugc liéu bang phuong phap chiét nong voi
ethanol. Tuy nhién, Dugc dién Viét Nam chua quy dinh
st dung chét danh diu dé dinh tinh va dinh luong [1].

Theo huéng dan cia TH chic Y té Thé gioi (WHO)
[8] vé& “Lua chon chit danh déu c6 nguon goc duoc ligu
trong kiém nghiém duoc lidu va thude co nguon gbe tir
duoc lidu”, ngoai yéu cau chung déi véi chat danh du
thi Iyra chon chat danh diu c6 ngudn gdc duge liéu cho
phép thur dinh tinh, dinh luong dugc liéu va thude ¢co
ngudn gdc dugc liéu tuan theo nguyén tic uu tién sau:

(1) Lya chon thanh phan ma tic dung diéu tri da
duoc xac dinh.

(2) Truong hop chua xac dinh dugc thanh phan nhu
da néu ¢ muc (1), lya chon thanh phé”ln c6 cac tac dung
duoc ly da dugc thira nhan.

(3) Truong hop chua xac dinh dugc thanh phan nhu
da néu ¢ muc (1) va muc (2), lya chon chit danh dau
la thanh phﬁn héa hoc dac trung cho loai dugc li¢u do,
hodc dac trung cho chi duoc liéu do, hodc dac trung cho
ho duoc liéu do.

Céac nghién ctru trudc di chi ra ring hop chét
2' 4'-dihydroxy-6'-methoxy-3’,5'-dimethylchalcon  la
thanh phan chinh trong Vi nu va Vi 1a va c6 cac tac
dung sinh hoc duoc chép nhén, vi vdy, CO1 co thé duoc
lua chon 1a chit danh dau dung trong dinh tinh, dinh
luong Vi (nu va 1a). Bai bio nay trinh bay su phan lap,
tinh ché hop chat CO1 tir ny Vi dat d6 tinh khiét dé 1am
chit danh dau trong kiém nghiém duoc ligu.

2. Thwe nghiém
2.1. Thiét bi, héa cht, chit chuén

2.1.1. Thiét bi, dung cu

Cac thiét bi, dung cu cua Viér} Kiém nghiém thude
Trung wong (da dugc hiéu chuan theo yéu cau cua
ISO/IEC 17025 va GLP), Vién Han 1am Khoa hoc va
Cong nghé Viét Nam, va Vién Duoc li¢u gom:

- May HPLC SHIMADZU 20A;

- May HPLC diéu ché SHIMADZU LC-20AP;

- Can phan tich METTLER TOLEDO XPE-26;

- Can ky thuat SARTORIUS CP 323S;

- Tu bao quan lanh PANASONIC;

- May lic siéu am ELMASONIC S180H;

- Cot sic ky Gemini NX- RP 18 (250 x 4,6 mm,
5 pm);

- May cong hudng tor hat nhan NMR-BRUKER-
500MHz;

- May sic ky long khdi phd Agilent 1100 LC/MS
Ion-Trap;

- Noi céch thuy, b cat quay chan khong BUCHI
V-850; Tu hot, bd loc dung moi ¢d mang loc 0,45 um,
bd dung cu sinh han, pipet chinh xéc,...
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2.1.2. Hba chat, dung moi

n-Hexan, ethyl acetat, toluen, va acid formic (PA;
Merck); methanol (HPLC; Merck); acetonitril (HPLC;
Merck); ethanol 96% (PA; Viét Nam); silica gel
(63 - 200 wm; Merck).
2.2. Poi twong va phwong phdp nghién civu
2.2.1. Péi twong nghién ciru

Nu Véi (Flos Cleistocalyx operculati) duoc thu hai

& Thanh Hoba vao thang 5 nam 2019, sy trong ti sdy &
nhiét do 35 - 40°C dén khoi luwgng khong doi.

2.2.2. Phuong phap nghién ciu

2.2.2.1. Chiét xuét, phan lap, tinh ché
- Mau thir dugc chiét bang cach ngam lanh trong
ethanol 96%, c6 can dung moi, thu dugc cao. Phan cao

thu dugc hoa trong nudc thanh hdn dich rdi phan doan
céc hop chit bang cac dung moi theo do phan cuyc ting
dan (n-hexan, ethyl acetat). Hop chat dugc phan lap
biang sic ky cot (silica gel) va két tinh trong hé dung
mbi rira giai. Tinh ché hop chat két tinh bang sic ky long
didu ché (HPLC diéu ché). Do tinh khiét ciia hop chat
duoc kiém tra bang sic ky 16p mong (TLC) va sic ky
long hiéu nang cao (HPLC).

- X4c dinh céu trac hoa hoc: phan tich dir li€u tu cac
phé tir ngoai (UV), hong ngoai (IR), cong hudng tir hat
nhan (NMR), khéi (MS), két hop so sanh cac dir lidu
trong tai liéu tham khao dé khéng dinh c4u trac hoa hoc
clia chat tinh ché.

2.2.2.2. Phan tich 2'4'-dihydroxy-6"-methoxy-3',5'-
dimethylchalcon dugc su dung trong qua trinh phan lap,
tinh ché bang HPLC

Diéu kién sic ky l6p mong (SKLM)[I]

Diéu kién sdc ky long hiéu nang cao (HPLC) [3]

- Ban mdng silica gel 60 GF 254 (Merck).
- H¢ dung méi: Toluen — ethyl acetat — acid formic
6:4:1).
- Phat hién vét:
+ Quan sat dudi anh sang tir ngoai 254 nm.
+ Phun dung dich H,SO, 10% trong ethanol,
say 0 100°C trong 15 phut.

- Cot sic ky Gemini NX - RP 18, 5 um (25 cm x 4,6 mm).
- Detector diod array vdi bude song phét hi¢n 220 nm.
- Pha dong: + Pha A: Methanol

+ Pha B: Nudc

+ Pha C: Acetonitril
+ Chuong trinh dung moi:

Thoi gian Pha A Pha B Pha C
(phuit) (% tv/tt) (% t/ty) (% tt/ty)
0 40 50 10
40 80 10 10
60 40 50 10

- Tc d@6 dong: 1,0 ml/phut
- Thé tich tiém: 50 pl

3. Két qua va ban luin

Qua khao sat cho thdy nu Vi ¢6 rat nhiéu thanh
phan hoa hoc (Hinh 1). Nhém nghién ciru d xdy dung
dugc quy trinh chiét xuat, phan lap va tinh ché chat
2'4'-dihydroxy-6"-methoxy-3',5'-dimethylchalcon nhu
sau: 10 kg nu Vi duge ngam trong ethanol 96% & nhiét
do phong (3 lan, mdi lan trong 4 ngay). Loc léy ph?in
dich chiét ethanol, cit thu hdi dung méi & 60°C. Cin
thu dugc dem hoa trong nuéc thanh hén dich rdi lac
v6i n-hexan véi ty 16 1 : 1 (thé tich/thé tich, 3 1an), sau
do lic tiép hon dich véi ethyl acetat ciing véi ty 18 1 : 1
(thé tich/thé tich, 3 1an). Phan doan ethyl acetat duoc cat
thu hdi dung méi & 60°C dén kho. Cin thu duoc hoa tan
trong methanol va cho qua cdt silica gel pha thuong, rua
giai voi hé dung moéi n-Hexan — ethyl acetat (8 : 1;4 : 1).
Kiém tra dich rira giai bang sic ky 16p mong dé xac dinh
cac hop chét, gop cac binh chira co cac chit ¢6 cung vi tri
trén sic ky dd, cat thu hoi dung moi & 60°C thu duoc cac

san phdm cin. Hop chét 2',4'-dihydroxy-6'-methoxy-
3',5'-dimethylchalcon 1a thanh phan chinh trong nu
Vi nén c6 trong cin thu duoc ¢6 khdi lwong 16n nhat
(20,7 g), dwoc ky hiéu 1a CO1 (hiéu suat chiét sudt, phan
lap khoang 0,02%).

Kiém tra so bd su c6 mit cuia cac tap trong phan doan
CO1 bang phuong phap sic ky 16p mong. Két qua thu
dugc nhu Hinh 1. Séc ky dd cua phan doan CO1 cho mét
Vét chinh (R;~ 0,66) tuong g vét dam nhat trén sic ky
do6 cia duogc liéu nu Vo6i. Xac dinh so bd ham luong hop
chéat 2'.4'-dihydroxy-6'-methoxy-3’,5'-dimethylchalcon
trong can phan doan COI bang HPLC, so sanh dién
tich pic chinh véi téng dién tich cac pic trén sic ky dd
cho két qua ham luong hop chét 2'.4'-dihydroxy-6'-
methoxy-3',5'-dimethylchalcon trong phan doan COI1 la
86%, dap tmg yéu cau lam nguyén lidu dé tiép tuc tinh
ché san xuét chat chuan (Hinh 2).
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co1 Nu Vi y ! Nu Vi

Quan sat dudi den UV 254 nm Phun dung dich H,SO, 10% trong ethanol
Hinh 1. Scc ky [6p méng ciia phdn doan COI va ciia nu Vi
e o0 Bmarroos 5
= - 53
E EI R 1B IS NS

Hinh 2. Sic ky do HPLC. A: mdu trang; B: mau phin doan COI

Tinh ché hop chét trong phan doan CO1 (1 g) bang séc ky long diéu ché, cot Shimadzu Shim-pack VX-ODS (10)
250 x 20,0 mm, dung mai rira giai acetonitril — nuge (7 : 3), toc do dong 5 ml/phut; thoi gian luu khoang 35 phut
(Hinh 3). Thu dugc chat CO1 ¢ dang tinh thé mau vang (0,5 g), hi¢u suat tinh ché khoang 50%.
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0650 10684 10.765 11331
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Hinh 3. Scc ky @6 HPLC diéu ché phan ldp chat COI1 (thoi gian leu ~ 35 phiit)

Ham luong cua hop chat 2" 4'-dihydroxy-6'-methoxy-3',5"-dimethylchalcon (CO1) thu dugc sau khi tinh ché
duoc xac dinh so bo béqg HPLC, so sanh dién tich pic chinh véi tong dién tich cac pic trén sac ky do, két qua thu
dugc ham lugng hop chat CO1 1a 99,9% (Hinh 4).
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Hinh 4. Sic ky d6 HPLC ciia chdt COI. A: mdu trdng. B: chdt COI

Céc dit liéu hoa 1y cta chat CO1 (2°,4 -dihydroxy-6 -methoxy-3°,5 -dimethylchalcon): Tinh thé mau vang; nhiét do
nong chay 126 - 128°C; UV A, (methanol): 203, 339 nm (loge = 23.314,6 1 mol! em™); EI-MS m/z: 298,9 [M+H]"
va296,9 [M-H]'; "TH-NMR (dimethyl sulfoxid, 500 MHz) va 3C-NMR (dimethyl sulfoxid, 125 MHz): xem Béng 1.

Bing 1. Dit liéu phé 'H-NMR (500 MHz) va 3C-NMR (125 MHz) ciia chat COI

Chit CO1 2’,4’-dihydroxy-6’-methoxy-3’,5’-
Vi tri (do trong dimethyl sulfoxid) dimethylchalcon (do trong CDCL,) [6]
8- (ppm)| &y (ppm), (40 bdi, J=Hz) | HMBC (C—H) 8¢ (ppm)
1 134,8 - 7,94; 7,46 134,9
2 128,3 7,73 (dd, J = 8,0; 1,5) 7,77, 7,73; 7,45 127,9
3 129,0 7,46 (m) 7,45 1284
4 130,3 7,45 (m) 7,73 129,7
5 129,0 7,46 (m) 7,45 128,4
6 128,3 7,73 (dd, J = 8,0; 1,5) 7,777,735 7,45 127,9
Cc=0 192,4 - 7,94; 7,77 192,9
o 126,5 7,94 (d, J = 15,5) 1,77 126,2
B 1423 7,77 (d, J=15,5) 7,94, 7,73 142.,4
I 107,8 - 108,6
2! 161,2 - 13,60; 161,6
3 107,1 - 2,02 106,1
4 161,1 - 2,07; 2,02 158,7
5 110,1 - 2,07 108,4
6’ 158,2 - 3,61;2,07 158,4
3'-CH, 8,2 2,02 (s) 7,1
5'-CH, 8,9 2,07 (s) 7,7
OCH, | 618 3,61 (s) 61,9
2'-OH 13,60 (s)

s. single; d: double; dd: double of doublet; m.: multiplet.
Phd UV ctia chit CO1 (ndng d6 0,01 mg/ml trong methanol & khoang bude song tir 200 — 400 nm cho 2 cyc dai
hép thu (A__) & budc séng 203 va 339 nm (Hinh 5).

max.
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Hinh 5. Phé UV ciia dung dich cén CO1 Hinh 6. Pho hong ngoai ciia can CO1
nong dg 0,01 mg/ml trong methanol
Pho hong ngoai (Hinh 6) c6 cac dinh hap thy ¢ Vo = 3327 cm! (déc trung cho dao dong hoa tri ciia nhom OH),
Vo = 2940 e (C-H), v, = 1628 cm™! (C=0), v_ = 1544 cm™ (C=C), vav_ = 1166 cm™ (C-O). Nhu vay,

trong cong thirc cua CO1 c6 cac nhém —OH, C-O, C=0 va C=C.
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Hinh 7. Phé MS ciia cin COI
Phé ESI-MS (Hinh 7) ciia CO1 c6 pic ion m/z = 298,9 [M+H]* va 296,9 [M-H]- cho biét khdi lwong phén tir
ctia chit CO1 1a 298.
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Hinh 8. Ph6 'H-NMR cua can CO1
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Hinh 9. Phé 3C-NMR ciia cin COI
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Phd 'H-NMR (DMSO, 500MHz; Hinh 8): c6 do dich chuyen ppm: C6 2 pic methyl (CH,, 8, = 2,023, s, va 3
2,070, s), 1 pic methoxy (OCH 9y, 3,61, s), mot nhom gom 5 proton thudc vong thom 5, 7 444 7,487 va'l 719 -
7,784. Dleu nay khing dinh chat thu duogc c6 vong thom. Ha1 proton ¢6 d6 dich chuyén 8 7,92 (d) va d,; 7,95 (d)
c6 hang s6 twong tac J 16n (15,5 Hz), chimg to ching c6 ciu hinh trans.

Ph6 3C-NMR (DMSO, 125MHz; Hinh 9) ¢6 tit ca 18 tin hiéu cho biét chét thu dugc c6 18 nguyén tr C. Céc tin
hiéu cho biét ¢6 hai nhom methyl (CH3) ¢6 do dich chuyén 08,2 va 8,9 ppm, vi do dich chuyén cua hai nhom Xuét
hién ¢ truong cao do nén n6 phai dugc gan vao vong thom. Mot nhom methoxy (OCH,) ¢6 6 61,8 ppm, cling gan vao
vong thom. Pho '3C-NMR ciing cho biét co 14 tin hidu carbon cua vong thom hoc lién két d01 ¢6 d6 dich chuyén tir
8.107,1 dén 161,2 ppm, va mot nhom keton (C=0) ¢6 d6 dich chuyén 0. 192,4 ppm.

Két hop s6 liéu cac pho UV, IR, "H-NMR, *C-NMR va tham khao cac tai liéu cho thdy chat CO1 c6 vong thom,
¢6 nhom C=0, nhom OH, nhém OCHj;. C6 18 carbon, nhung c6 3 carbon dugc gin vao vong thom chung t6 chat
thu dugc co khung gdm 15 carbon, do do CO1 1a mot flavonoid. Trén phd 'H-NMR c6 2 proton co6 cau hinh zrans,
va pho I3C-NMR cho biét c6 mot nhom C=0 c6 do dich chuyen O truong thap nén chiing t6i di dén két luan chit thu
duogc 1a mot flavonoid thude nhom chalcon. Két hop céc tai liéu tham khao [6] va cac dit kién phd thu dugc ching
t6i két luan chat CO1 1a 2°,4’-dihydroxy- 6’ -methoxy-3’,5’-dimethylchalcon, ¢6 c¢ong thirc phan tir la C,H, (O, va
khdi lwong phén tir 298 amu. Cong thirc cdu tao clia chat thu dwoc nhu sau:

4. Két luan

Nhom nghién ciu di chiét xudt, phan ldp va tinh ché dwgc hop chét 2',4'-dihydroxy-6'-methoxy-3’,5'-
dimethylchalcon (CO1) v6i ham lugng 99,9% (tinh theo dién tich pic HPLC) tr nu Véi. Vi CO1 1a hop chat chinh
trong nu va 14 Vi nén co thé sir dung hop chat phan 1ap duoc lam chat chuan trong viéc xay dung tiéu chuan va

kiém nghiém duoc liéu Vi.

Tai liéu tham khao

1. Bo Y té& (2017), Duoc dién Viét Nam V, NXB'Y hoc, Ha Noi. Tap 2, tr. 1371-1374.

2. Phuong Thién Thuorng, Nguyén Thi Ha Ly, Nguyen Thi Phuong, Nguyen Thi Bich Thu. Lwa chon chat doi chiéu trong
kiém nghiém chdt lwong Duwoc liéu va san pham tir Duoe liéu: Mot sé dong gop tir nghién cuu khoa hoc tai Hoi thao
ndng cao ndang lwc nghién ciru, kiém tra giam sdt chdt lwong dwge liéu va thuoe tir dwege liéu trong thoi ky hoi nhdp
(2018), Pa Néng, Vién Kiém nghiém thudc Thanh phé Ho Chi Minh.

3. C-L Ye, Y-H Lu, X-D Li,and D-Z Wei (2005), HPLC analysis of a bioactive chalcone and triterpene in the buds of
Cleistocalyx operculatus. South African Journal of Botany 71: pp. 312-315.

4. JW Choi, Kim M, Song H, Lee CS, Oh WK, Mook-Jung I, Chung SS,Park KS (2016), DMC (2’,4’-dihydroxy-6’-
methoxy-3’,5’-dimethylchalcone) improves glucose tolerance as a potent AMPK activator. Metabolish, 65(4): pp.
533-542.

5. Liu WJ (2018), A new aurone with anti-inflammatory activity from Cleistocalyx operculatus flower buds. Zhongguo
Zhong Yao Za Zhi. , 43(7): pp. 1467-1470.

6. Salem Manar M.,Karl A. Werbovetz* (2005), Antiprotozoal Compounds from Psorothamnus polydenius. Natural
Product Sciences, 68: pp 108-111.

7. WG Yu, Qian J,Lu YH. (2011), Hepato protective effects of 2°,4’-dihydroxy-6’-methoxy-3’,5’-dimethylchalcone on
CCl4-induced acute liver injury in mice. Journal of agricultural and food chemistry, 59: pp. 12821-12829.

8. WHO Expert Committee on Specifcations for Pharmaceutical Preparations (2017), WHO guidelines for selecting
marker substances of herbal origin for quality control of herbal medicines, Vol. 1003, Report No. 51, pp. 72-85, W.H.
Organization
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9. Ye Chun-Lin, Jian-Wen Liu, Dong-Zhi Wei, Yan-Hua Lu,Feng Qian (2005), In vivo antitumor activity by 2°,4’-dihydroxy-
6’-methoxy-3’, 5’-dimethylchalcone in a solid human carcinoma xenograft model, Cancer Chemother Pharmacol, 56:
pp- 70-74.

SUMMARY

Phytochemical study on the ethanol extract of the buds of Cleistocalyx operculatus led to the isolation and purification
of a compound COI. The structure of this compound was identified as 2',4'-dihydroxy-6'-methoxy-3',5" -dimethylchalcone
by means of physicochemical (colour, mp) and spectroscopical methods (UV, IR, NMR, MS). The purity of the isolated
compound COI was determined to be 99.9% by HPLC (obserbed according to the peak area). Since 2'4'-dihydroxy-6'-
methoxy-3',5"-dimethylchalcone has been known as the major and bioactive compound of the plant material, it is strongly
suggesed that the COI1 could be used as a reference standard for qualitative and quantitative evaluation of the herbs
Cleistocalyx operculatus.

(Ngay nhan bai: 30/10/2019 ; Ngay phan bién: 04/03/2020 ; Ngay duyét dang: 24/03/2020)

PHAN BIET HAI DUGC LIEU HAY B| NHAM LAN LA HUYET PANG
(CAULIS SARGENTODOXAE) VA KE HUYET PANG (CAULIS SPATHOLOBI)

TRAN THI KIM NINH, VO THI HUONG, BUI THAI THAO LY
Trung tim Kiem nghi¢m Dwoc pham — My pham Binh Dinh

Tir khéa: Huyét dang, Ké huyét dang, soi bét, sdc ky 16p mong.

1. Pit van dé

Hang nim nudc ta tiéu thu khoang 50 - 60 nghin tin
cac loai dugc liéu khac nhau, str dung vao viéc ché bién
vi thude y hoc cb truyén, trong khi d6 Viét Nam mo6i chi
tu cung cap dugc mot phan nho nguyén liéu duoc liéu
aé phuc vu cho viéc san xuat thude trong nudc, con lai
chu yéu phu thudc vao nguon nhap khau, phan 16n duoc
nhap ti Trung Quéc.

Vi lugng 16n Dugc liéu nhap vao nude ta nhu vay
thi van dé quan 1y chat lugng duoc liéu dé dam bao tinh
an toan va hi¢u qua cho nguoi bénh, ludn 1a cau hoi dat
ra cho Nganh. Duogc li€u Iuu thong trén thi truong khong
ro nguf")n géc, kém chit lugng, dugce ligu dé bi nham 1an,
dugc li€u gia mao con phé bién.

Qua tham khao cac tai liéu [1],[3],[4],[5],[6],[7]. Sau
day ching t6i xin gi6i thiéu mot s6 két qua phan tich
bing phuong phap mo ta cam quan, soi bot va sdc ky
16p mong nham phén biét 2 duoc liéu Huyét dang va Ké
huyét dang

Huyét ding, Hong ding, Dy mau — Sargentodoxa
cuneata (Oliv.) Rehd. Et Wils., thuoc ho Huyét dang
(Sargentodoxaceae) [2].

Ké huyét ding — Spatholobus suberectus Dunn,
thudc ho Dau (Fabaceae).

2. Thyc nghiém

2.1. Thiét bi, héa chit
- Kinh hién vi MBL 2000 — T — PL — 30W;
- May anh k¥ thuat s6 Sony 16.1;

- Cac hoa chat, dung méi: acid formic, acid
hydrocloric, natri hydroxyd, aceton, cloroform, ethanol,
ether, methanol, ... dat tinh khiét phan tich;

- Céc dung cu thuy tinh can thiét.

Chudn dwoc liéu:

- Duoc liéu chuan Ké huyét dé’mg ctia Vién Kiém
nghiém Thudc Thanh phé H6 Chi Minh;

- Dugc liéu chudn Huyét ding cua Trung tim Kiém
nghiém Duoc phém - My phém Binh DPinh.
2.2. Poi twong va phwong phdp nghién civu
2.2.1. Péi twong nghién ciiu

Duoc liéu Ké huyét dang va Huyét ding duoc lay
mau trén thi truong;

2.2.2. Phuwong phap nghién curu

Str dung cac ky thuat phén tich sau dé phan biét duoc
liéu Huyét dang va duoc liéu Ké huyét dang:

- Quan sat hinh thai duoc liéu da thai lat;

- Soi bot duge lidu dudi kinh hién vi [3],[5];

- Phuong phap sic ky 16p mong (SKLM).

3. Két qua va ban luin
3.1. Hinh thai dwoc li¢u thai lat

Vé cam quan cho thay hinh thai ciia mau duoc liéu
Huyét dang va duoc lidéu Ké huyét dang, tuy nhién qua
phan tich chi tiét chiing toi thiy c6 mot s6 dic diém khac
biét nhu (Hinh 1).
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Duoc li¢u Huyét ding Dugec ligu K& huyét ding

Mleng dueoe liéu hinh bau duc khong déu,  day 0,3 - 0,8 cm. Miéng duwoc lidu hinh bau duc khong déu thai chéo, day
Mép (ban) mau ndu hoi xdm, co khi thdy vét dom mau trang 0,5 — 1 cm. Mép (ban) mau ndu tham, c6 nhiéu xo. Bé mat
hoi xdm. Bé mdt (ché mdt 16p ban) mdu ndu hoi doé hodc néu,  (ché mdt I6p ban) mau ndu vang, 1o ra nhiéu 16 mach, c6 nhiéu
lora nhiéu 16 mach, co nhiéu van xé}? thanh hinh bénh xe. Thé vong van, léch tam, phcfn tuy lech vé mot bén, mau ndu den, o
chat thé, don va dé bé gay [4],[6],[7]. giita phién ¢ 16i tron. Thé chat cimg dai, khé bé.

Hinh 1. Hinh dnh miéhg thai lat cua hai duoc liéu
3.2 Bjt duwgc ligu
Nghién duoc liéu thanh bot min, quan sat dudi kinh hién vi (Hinh 2).

Duoc liéu Huyét ding Duoc liéu K@ huyét ding

Manh ban gom té bao hinh da gidc mau dé ndu thanh day. Mdnh ban gom té bao hinh nhiéu canh mau do vang.

Minh ban

et

Té bao cwong mé

Tui chét tiét mau dé
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Tinh thé calci oxalat hinh lang tru nam rdi rac Tinh thé calci oxalat hinh lang tru trong té bao cirong
mo hodc nam rdi rdc o ngoai.

Tinh thé calci oxalat hinh lang tru

=

Té bao mang hoi day chira hat tinh bt
Hinh 2. Hinh anh soi bot dwoc liéu

3.3. Sic ky I6p méng (SKLM)
Tién hanh SKLM so sanh dugc liéu chuidn Huyét ding va dugc liéu Huyét dang ldy mau trén thi truong, duoc

liéu chuan Ké huyét d@“mg va dugc lidu Ké huyét d@“mg léy mau trén thi trudng.
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3.3.1. Duoc liéu Huyét dang

Phuong phap SKLM dinh tinh duoc liéu Huyét dang
tham khao theo CP 2010 dugc tién hanh nhu sau:

- Ban mong: Silicagel 60 F,,.

- Dung méi khai trién: Cloroform - aceton - acid
formic (8 : 1:0,8)

- Dung dich thir: Liy 5 g bot dugc lidu Huyét ding,
thém 50 ml methanol, lic siéu 4m trong 30 phut, loc,
bay hoi dich loc cho dén kho, hoa tan cin voi 10 ml
dung dich natri hydroxyd 2% diéu chinh pH 2,0 bing
acid hydrocloric, chiét voi 10 ml ether, tién hanh 3 lan,
gom dich chiét ether, thu hoi dung moi ether, hoa tan
cin véi 2 ml methanol lam dung dich thir chdm sic ky.

- Dung dich d6i chiéu: Tién hanh nhu mo ta & phan
dung dich thtr v6i duoc liéu chuin Huyét ding.

- Cdch tién hanh: Cham riéng biét 1én ban mong
2 nl mdi dung dich d6i chiéu va dung dich thi, trién khai
sic ky trong pha dong dén khi dung méi di dugc khoang
tir 8 — 10 cm, lay ban mong ra, dé kho ngoai khong khi
6 nhi¢t do phong. Quan sat ban mong dudi anh sang tir
ngoai (UV) ¢ budc song 366 nm va 254 nm, phun dung
dich FeCl; 2% trong ethanol, dé kho ban mong trong
5 phut, quan sat ban mong dudi anh sang thuong, két
qué thé hién ¢ Hinh 3.

Yéu cau: Trén sic ky d6 (SKP) cua dung dich thir
phai 053 cac Vét cung mau, cfmg gia tyi R, so véi cac vét
trén sac ky do6 cua dung dich doi chiéu.

Thubc thit | ppun dung dich FeCl, 2%

H¢ dung moi trong ethanol

Quan sat/ UV 254 nm

Quan sat/ UV 366 nm

Cloroform - aceton -
acid formic
(8:1:08)

HPchuin T

Hinh 3. Hinh anh SKP cia dwoc liéu chudn Huyét dang va dige liéu Huyét dang mua trén thi trirong

3.3.2. Duoc liéu Ké huyét dang

Phuong phap SKLM dinh tinh dugc liéu Ké huyét
déng tham khao theo CP 2010 duogc tién hanh nhu sau:

- Ban mong: Silica gel 60 F,,

- Dung mdi khai trién: Cloroform - methanol (20 : 1)

- Dung dich thir: Lay 1 g bot duoc liéu Ké huyét
dé“mg thém 100 ml ethanol, dun hdi luu trong 1 h, loc,
bay hoi dich Igc dén kho, hoa tan cén v&i 2 ml methanol,
thém 1 g silica gel khudy déu, dudi hét dung méi, chuyén
Ién trén mdt cdt c6 duong kinh trong 1a 1,0 cm (chira
2 g silica gel, kich thudc hat tir 75 pm dén 150 pm).
Dau tién rira giai bang 30 ml ether dau hoa (60°C dén
90°C)(TT), sau d6 rira giai v6i 40 ml hdn hgp methanol
va cloroform (1 : 9), bay hoi dén cin kho, hoa tan cin
trong 0,5 ml cloroform lam dung dich thir chdm séc ky.

- Dung dich d@6i chiéu: Tién hanh nhu mé ta & phan
dung dich thir véi dugc liéu chuan K¢ huyét dang.

- Cdch tién hanh: Cham riéng biét 1én ban mong
5 ul mdi dung dich dbi chiéu va dung dich thi, trién khai
sac ky trong pha dong dén khi dung mai di dugc khoang
tir 8 — 10 cm, lay ban mong ra, dé kho ngoai khong khi
o nhiét do phong. Quan sat ban mong dudi anh sang tu
ngoai (UV) ¢ budc séng 366 nm va 254 nm, phun dung
dich FeCl, 2% trong ethanol, dé kho ban mong trong 5
phut, quan sat ban mong dudi anh sang thuong, két qua
thé hién & Hinh 4.

Yéu cau: Trén sic ky dd (SKP) cuia dung dich thur
phai c6 cac vét cing mau, ciing gia tri R, so v6i cac vét
trén sic ky do ctia dung dich ddi chiéu.
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Thuéc thit| Phun dung dich FeCl, 2%
H¢ dung moi trong ethanol

Quan sat/ UV 254 nm Quan sat/ UV 366 nm

Cloroform - methanol
(20 : 1)

KHD chuén KHD chuéin T KHD chuén T

Hinh 4. Hinh anh SKP cia dwoc liéu chudn Ké huyét dang va duwoc liéu Ké huyét dang mua trén thi truong
4. Két Luan
Qua két qua thyc nghiém trén ta co thé théy vGi quan sat cam quan vé hinh thai duoc liéu thai 14t, soi bot duge

lidu, tién hanh dinh tinh bang phuong phap sic ky 16p mong tham khao theo CP 2010, chiing ta d4 nhan ra cac dic
diém khac nhau giita dugc liéu Huyét dang va duoc lidu Ké huyét dang.

Tai liéu tham khao
1. Bo Y té (2017), Duwoc dién Viét Nam, 1an xuat ban thir nam, Nha xuét ban Y hoc, trang 1211, PL-283.
2.V Van Chi (2011), Tir dién cdy thuoc Viét Nam, Nha xuat ban Y hoc, tap 1, trang 1166, 1168.
3. Pham Thi Kim, Dinh Lé Hoa, Pham Hong Tam, Kiém nghiém Dugc liéu, Tap 3, Nha xuit ban Y hoc, trang 74.
4. Chinese Herbal Medicines, Volume 11, Issue 1, January 2019, pages 52-59.
5. Hong Kong Chinese Materia Medica Standards, Department of Health, The Government of Hong Kong Special
Administrative Region.
6. Pharmacopoeia of the People's Republic of China (2010), Volume 1, p.390, p.421.
7. Spectral Matching Algorithm Applied to Identify the Terahertz Spectrum of Caulis Spatholobi and Caulis Sargentodoxae.

SUMMARY
This study investigated descriptive characteristics, microscopic and TLC method according to the Chinese Pharmacopoeia
reference (2010) between Caulis Sargentodoxae, Caulis Spatholobi collected in market and reference medicinal herbs are
Caulis Sargentodoxae, Caulis Spatholobi. The results showed that two herbs exerted similarly microscopic properties.
However, analysis on description and TLC method showed obvious differences between the two herbs. These will contribute
to distinguishing Caulis Sargentodoxae from Caulis Spatholobi and avoid mistaking us on the herb market.

(Ngay nhan bai: 26/08/2019 ; Ngay phan bién: 24/12/2019 ; Ngay duyét dang: 24/03/2020)

THONG TIN KHOA HQOC - TIN TUC

TIN TAI BAN VA DiNH CHINH DUGC PIEN VIET NAMV

Sau khi Dugc dién Viét Nam V (DPVN V) dugc ban hanh va ap dung, Hoi déng Dugc dién Viét Nam di dua ra
thong bao dinh chinh lan thir nht vao thang 8/2018. Tur d6 dén nay, Hoi dong tiép tuc nhan duoc gop ¥ phan h01 tur
ngudi st dung va trong qua trinh ra soat Duoc dién, cac chuyen gia cia Hoi dong cling da phat hién thém mot sé 15i.
Hoi dong da ph01 hop voi Nha xuit ban Y hoc sira chita cac 16i va in DDVN V lan tai ban thir 2.
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Nhu vay cgic dg’n vi, ca nhan st dung b’ém i‘n DDVNV lan tai ban thi 2 s& khong can ban dinh c}ﬁnh ntia. Tuy nhién,

DDVN V in lan dau va lan tai ban tht nhat can phai dugc stt dung kém theo Pinh chinh Dugc dién Viét Nam V lan 2.

_ Hoi ddng Dugc dién Viét Nam xin kinh gui dén nguoi stt dung DDVN V ban Binh chinh Dugc dién Viét nam V
1an 2 1a tap hop céac ndi dung dinh chinh lan dau va cac ndi dung dinh chinh méi.

DPinh chinh Dugc dién Viét Nam V lan 2

Trang [C6t| Dong Pain Stra lai
XVi 151 |Ban bd sung Duoc dién Viét Nam V  |Ban bd sung Duoc dién Viét Nam IV
XVi 101 quan ky quan ly
16 1 191 Pha loang 1 ml dung dich thir (1) Pha lodng 1 ml dung dich (1)
24 1 26) Tap chét H: (2R)-2- Tap chét H: Methyl (2R)-2-
2],64,10], 0 9
30 2 19), 23] 2,86 % 1,06%
31 2 26, 27| Dung dich cha 0,5 mg/ml acid|Dung dich ch&¥a 0,5 pg/ml acid 4-aminobenzoic (TT)
' 4-aminobenzoic (TT) va 2,0 mg/ml va 2,0 yg/mi
41 1 |17,181 201 |ché pham can
55 1 22| Pha lodng dung dich (1) thanh 200 1&n | Pha lodng dung dich thr 200 1an
75 1 11 ceton keton
83 1 41 Phu luc 5.13 Phu luc 6.4
144 | 2 11 tinh theo ché phadm khan tinh theo ché ph&m da 1am kho
156 2 91 Khéng it hon 75 % Khéng it hon 75 % (Q)
157 1 1] dung dich thtr (1) dung dich thir
162 2 13] ethanol ethanol 96 %
166 1 61 0,5ml 5,0 ml
251 1 2] phuwong phap B phwong phap 2
252 2 211 20 mg/mi 20 pg/ml
12,131 |® hai buwdc song cwe dai & buwéc séng cuwe dai
264 2 91 gg_eiu s0 d6 hap thu & 2 bwéc séng cuc hiéu s6 d6 hap thu & hal burérc s6ng
dung dich natri pentansulfonat monohydrat 0,096 % (TT)
281 1 16, 17| |Mat chir do in da dwoc didu chinh dén pH 2,5 béng acid phosphoric
(TT).
377 1 131, 157 |dung dich (1) dung dich thtr (1)
378 2 | 20J,22] |dungdich (1) dung dich thtr (1)
427 1 3l 109 0,259
430 | 1 9] ;23”‘ 200 mi acetonitril (TT) va roN| s 300 mi acetonitril (TT) va tron déu.
431 | 1| 141 ggﬁm 200 ml acetonitril (TT) va 0N |.py o 300 mi acetonitril (TT) va trén déu.
439 1 5] acid hydrocloric 10,3 % acid hydrocloric 1 M
467 2 227 Acid stearic: 90,0 % dén 99,0 % Acid stearic: 80,0 % dén 99,0 %
531 1 19| 45h 45 min
3,4 va (0,5 phan triéu hay 0,5 mg/ml)(stra ca A eia
555 1 2334] |64 6 trong bang 1) (0,5 phan triéu hay 0,5 mg/l)
557 2 27 pic tap chat A pic lansoprazol
619 1 2] Mentholum Levomentholum
631 1 3] day chat ngay nap lo. day chat ngay nép lo, can lo.
672 2 141 AIPO,.H,O AIPO,.xH,O
678 1 25,26) |dung dich (1) dung dich thtr
680 1 6] Dung dich nifedipin Dung dich nifedipin chuan
714 2 19] Phu luc 9.1 Phu luc 9.2
1 16] da lam kho khan
e |, Sg T13?2T . |aatam kno khan
723 | 2 231 dung dich déi chiéu (1) dung dich ddi chiéu
769 2 20} Phu luc 9.1 Phu luc 9.2
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770 1 277 (1 (2)
781 1 161 Phu luc 9.1 Phu luc 9.2
819 2 231 Quinin bisulfat. Quinin hydroclorid.
820 2 6| bisulfat”. hydroclorid”.
823 2 51 bisulfat”. hydroclorid”.
839 2 207 100,0 % 110,0 %
855 1 91,241 |Phuluc 4.4 Phu luc 5.4
923 1 20} 0,2 g natri sulfit 0,1 g natri sulfit khan
934 2 207 4.6 cm 4.6 mm
945 2 241 Phu luc 5.3 Phu luc 5.4
046 1 131 M 0,5M
27 3 binh dinh mlrc 3 binh dinh m&c dung tich 50 ml
967 2 2] 0,32 mm 0,53 mm
1078 | 2 2| 2cmdén5cm 2 mm dén 5 mm
1088 | 1 24| Phu luc 9.7 Phu luc 9.8
1112 2 81 Cortex Terminaliaen nigrovenulosae | Cortex Terminaliae nigrovenulosae
1136 1 25] dung dich sat (lll) clorid (TT) dung dich sat (Ill) clorid 5 % (TT)
1139 | 2 5] Gymnemae sylvestris Gymnematis sylvestris
1144 | 1 4] mat ray 3,15 mm mat ray 0,355 mm
1151 1 6] 30 ml 3 mi
1159 | 2 | 17,18} ltzim 10 ml-methanol (TT), dun Oty s 1 100 mi methanol (TT), dun hdi lwu 1 h,
1179 | 1 81 (7,5:2,5: 4 giot) (75:25:0,2)
1182 2 191 (TT), xuat hién mau dé tia (TT), dun néng nhe, xuat hién mau ds tia
1184 | 1 241 HOANG BA (V4 than) HOANG BA (V4 than, vé canh)
1189 1 23],25| |ethanol 96 % ethanol 70 %
1220 1 17,18 | |duwong kinh 2 cm dén 0,5 cm duwong kinh 0,2 cm dén 0,5 cm
1221 1 11 dung dich acid hydrocloric 10 % (TT) |acid hydrocloric (TT)
1223 | 1 217 8,5 % 11,0 %
1242 | 1 241 Thém 25 ml nwoc bdo hoa n-butanol | Thém 25 ml n-butanol bao hoa nudc
Trén sac ky do, dung dich thtr phdicd | . = . s . e e oz R
1264 | 2 | 10,111 |cac vét (3 vét) ciing mau séc va gié tri| e 3¢ Ky do, dung dich ther phai co vet cling mau
o A, o : z sac va gia tri R, v&i vét cta curcumin chuan
R; v&i 3 vet cla curcumin chuan f
Khéng it hon 20,0 % tinh theo dwoc|Khéng dwéi 20,0 % chét chiét dwoc trong nuéce va
1301 | 2 | 6.7.8 liéu kho kigt. Tién hanh theo phwong |khdng dwoi 10 % chét chiét dwoc trong ethanol (TT)
T phéap chiét néng (Phu luc 12.10). Dung |tinh theo dworc liéu kho kiét. Tien hanh theo phwong
ethanol (TT) lam dung méi. phap chiét néng (Phu luc 12.10).
1322 | 2 121 Herba Loranthi Graciflolii Herba Loranthi paracitici
1382 | 2 101 dén 5 cm, dén 35 cm,
Tro toan phin Tro toan phan (Phu luc 9.8) )
1383 | 2 14,15| Khong qué 4,6 % (Phu luc 9.8) Khong qua 8,0% doi voi Thay xuwong bo va khong qua
’ e 10,0% doi v&i Thach xwong bo.
1398 | 2 2;’2? 'Sg?T’ dung dich kali hydroxyd 0,5 N (CB) | dung dich kali hydroxyd 0,5 N trong ethanol (CB)
P-33 H'm,] du’?f' Ethambutol Fexofenadin
— goc trai
PL-183| 2 121 phwong phap 1 phwong phap 2
PL-225| 2 231 Pha lodng 1,0 ml I:f(])anll?ang 10 ml thanh 100 ml bang nwéc. Pha loang
PL-236| 1 221 dioxin dioxan
PL-248| 2 22,237 |dai khéng qua 2,5 cm dai t 2,5 cm tré 1én
PL-258 | 1 141 pH 4,8 pH 5,8
6] g 8
PL-272| 2 9, 8 9
Phép thtr nay khong ap dung dwoc
PL-300| 1 91 déi v&i ché phdm thube c6 thanh phan|B6 cau nay

chinh la vi sinh véat séng

Tap chi KIEM NGHIEM THUOC - S6 1.2020; Tép 18.(67)

31



32

MUC LUC

Qudn Iy - Trao doi nghiép vu
Dinh hudng cong tac kiém tra va giam sat chat luong thqéc nam 2020. ’
PGS. TS. DOAN CAO SON — VIEN TRUONG VIEN KIEM NGHIEM THUOC TRUNG UONG
Nghién ciru khoa hgc
Xay dung va tham dinh quy trinh dinh tinh, dinh lugng nguyén liéu Nystose bang phuong phap HPLC.
3 bjACH TH,I THAM, NGUYI?N TU4NAN!—[, TRAN THI YjHU TRANG,
PHAM VAN KIEN, HUA TH] THU HUYEN, TRAN VIET HUNG, DOAN CAO SON

Xay dyung phuong phap HPLC dé dinh luong Meloxicam trong huyét tuong ngudi va tng dung trong
danh gia tuong duong sinh hoc.
T4 MANH HUNG, PHAN THI NGHIA, NGUYEN TH] CHAM,
LE THI KIM ANH, NGUYEN VAN BACH, lDOAN CAO SON
Nghién ctru xay dung quy trinh dinh tinh ddng thoi 9 Paraben trong mét sé my pham bang phuong
phap HPLC.
LE TH] HUONG HOA, NGUYEN TH] VIET Al, HOANG THANH TAM,
VO TRAN NGOC HUNG, THAI NGUYEN HUNG THU
Nghién ciru chié't” xuét, phan 1ap va tinh ché 2’,4"-Dihydroxy-6'-methoxy-3',5'-dimethylchalcon tir nu
Voi lam chat chuan. ) )
NGUYEN THI PHUONG THAO, GIAN THI LAN, LE TH] THU, PHUONG THIEN THUONG
Phén biét hai dugc liéu hay bi nhim 1an 1a Huyét ding (Caulis Sargentodoxae) va Ké huyét dang
(Caulis Spatholobi). ‘
TRAN THI KIM NINH, VO THI HUONG, BUI THAI THAO LY
Théng tin khoa hoc - Tin tirc

Thoéng tin Dugc dién Viét Nam V. ‘
TRUNG TAM DUOC DIEN - DUQC THU VIET NAM

CONTENTS

Management - Professional exchange

Objectives and activities of the drug quality control and monitoring for the year 2020.
Associate Prof. DOAN CAO SON, Ph.D., Director of NIDQC

Scientific researches
Development and validation of the procedure for identification and determination of Nystose material
by HPLC method. ’ ) ’ ‘
_ B:ACH THI THAM, NGUY@N TUANANPL TRAN TH! TH[{ TRANG,
PHAM VAN KIEN, HUA TH] THU HUYEN, DOAN CAO SON, TRAN VIET HUNG

Development of HPLC method for determination of Meloxicam in human plasma and application in
bioequivalence assessment.

TA MANH HUNG, PHAN THI NGHIA, NGUYEN THI CHAM,

LE TH] KIM ANH, NGUYEN VAN BACH, POAN CAO SON

Simultaneous identification of 9 Parabens in some cosmetics by HPLC method. i )
LE TH] HUONG HOA, NGUYEN TH] VIET Al HOANG THANH TAM,
VO TRAN NGOC HUNG, THAI NGUYEN HUNG THU
Study on extraction, isolation and purification of 2’,4’-Dihydroxy-6'-methoxy-3’,5'-dimethylchalcon
from “nu Vo1 - Flos Cleistocalysis operculati” for standard substance establishment.
NGUYEN TH] PHUONG THAO, GIAN TH] LAN, LE TH] THU, PHUONG THIEN THUONG
Distinguish two easy-to-confuse medicinal herbs are “Huyét dang - Caulis Sargentodoxae’ and “Ké
huyét dang - Caulis Spatholobi”. ‘ ]
TRAN TH] KIM NINH, VO THI HUONG, BUI THAI THAO LY
Technical information — News

Information for Vietnamese Pharmacopoeia V.
VIETNAMESE PHARMACOPOEIA AND FORMULARY CENTER
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