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XAY DUNG BO DU LIEU HINH ANH SOI BOT VA SAC KY LGP MONG CUA 5
DUQC LIEU NGUU TAT, PHONG PHONG, XUYEN KHUNG, HOANG CAM
VA HOANG KY

VO TH] HUONG

Trung tim Kiém nghiém dwoc phim, my phim
Binh Dinh

NGUYEN THJ LIEN*Y

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Dwoc liéu chudn, div ligu hinh dnh soi bgt, sic ky I6p mong.

1. Pit van dé

Trén thi truong ngay nay xuat hién nhiéu ché pham
y hoc ¢b truyén, thyc pham chirc ning c6 thanh phan
tu duoc li€u va xu hudng st dung nhiing loai thude co
ngudn gde tir duoc lidu cia nguodi dan ngdy cang ting.
Do d6, nguy co st dung nham 13n, hodc duoc liéu bi
lam gia mao cling tang 1én.

Dé kiém tra chét luong dugc liéu cling nhu cac ché
phém co nguén géc tr duoge liéu, thi duge liéu chuén va
bo dit liéu chuin ¢ vai tro rat quan trong. Mac du Dugc
dién Viét Nam V d3 c6 nhiéu chuyén luan vé duoc liéu,
tuy nhién cac chuyén luan nay chi yéu mo ta duoc liéu
bang ngdn ngir khong c¢6 cac hinh anh cu thé d& minh
hoa khién thir nghiém vién kho so sanh va dbi chiéu [1].
Vi vy chung t6i tién hanh xay dung bo dit liéu hinh
anh soi bot va sic ky 16p mong cua 05 duoc liéu chuan
theo Duoc dién Viét Nam V bao gdm Nguu tit, Phong
phong, Xuyén khung, Hoang cam va Hoang ky, nham
cung cép bd dir liéu tham khdo, cho cong tac kiém tra
giam sat chat luong dugc lidu va ché phim c6 ngudn
géc tor duoc liéu.

2. Thue nghiém
2.1 Héa chit, thiét b

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

- May anh k¥ thuat s6 Sony 16.1 (Trung Qudc);

- Cac dung méi, hoa chét, thude thir dat tinh khiét
phan tich, theo qui dinh cia DBDVN'V;

- Cac thiét bi, dung cu thuy tinh can thiét.
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2.2. Déi twong nghién ciru

Céc duoc lidu chuin cua Vién Kiém nghiém thudc
thanh phd HO Chi Minh, bao gdm: Nguu tit (Radix
Achyranthis bidentatae), s6 16 01112018; Phong phong
(Radix Saposhnikoviae divaricatae), s6 16 15012019;
Xuyén khung (Rhizoma Ligustici wallichii), sb 16
15012020; Hoang cim (Radix Scutellariae), s6 16
01042019; Hoang ky (Radix Astragali membranacei),
5616 15062020.

2.3. Phwong phdp nghién ciru

- Phuong phép mo ta cdm quan: quan sat;

- Phuong phép soi bot: Tién hanh theo Duoc dién
Viét Nam V [1]. Bot duoc lidu chuan dugc nghién va
rdy qua rdy s6 125 pm. Quan sat bang kinh hién vi MBL
2000-T-PL-30W, véi d6 phong dai 40x;

- Phuong phép sic ky 16p mong: Tién hanh theo
Duoc dién Viét Nam V [1].

3. Két qua va ban luin
3.1. Dwoc ligu Nguwu tit
3.1.1. Mo ta

Ré hinh try, dai 20 cm — 30 ¢cm, dudng kinh 0,5 cm
— 1,0 cm. Bau trén mang vét tich cua goc than, dau dudi
thuén nho. Mat ngoai mau vang nau c¢6 nhiéu nép nhan
doc nho va vét tich ctia ré con [1].
3.1.2. Soi bot

- B6t mau nau nhat, mui hoi héc, vi ngot sau déng.

- Soi duéi kinh hién vi thdy: Manh ban, manh mo
mém thanh méng, manh mach diém, tinh thé calci oxalat

hinh ciu gai. Méanh hinh thang, tinh thé calci oxalat hinh
lang try nam trong té bao [2] (Hinh 1).
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Tinh thé calci oxalate
hinh ling tru

Tinh thé calci (;xalate
hinh cau gai

Nis ¥

Mang mach diém Mach vach

Mach vach

Hinh 1. Hinh anh soi bot dweoc lidu chudn Nguweu tat

3.2.3. Sdc ky 16p mong

Diéu kién sic ky [1]:

- Ban mong: Silica gel 60 F,,

- Dung moi trién khai: Cloroform —methanol (40 : 1)

- Dung dich dugc li¢u chuén: Can 1 g bot duogc licu
chuén Nguu tat, thém 30 ml ethanol 75 % va 3 ml acid
hydrocloric, dun hoi luu trong 1,5 h. D€ ngudi, loc, co
dich loc toi can dudi ap suat gidm. Dung 20 ml nudc
dé hoa tan can va chuyén sang binh gan, chiét bang
100 ml dicloromethan. Gan lay dich chiét dicloromethan,
cd can dudi ap suat ap giam. Hoa tan can trong 1 ml
methanol thu dugc dung dich cham sac ky.

- Cach tién hanh: Cham riéng biét 1én ban mong 10
pl dung dich trén. Sau khi trién khai sac ky dung méi di
dugc 7 cm, lay ban mong dé kho trong khong khi. Soi
UV (254 nm va 366 nm). Phun acid phosphomolypdic
5 % trong ethanol. Say ban méng & 120 °C dén khi hién
ro vét. Quan sat dudi anh sang thuong. Trén sac ky do
cua dung dich duogc li¢u chuan Nguu tat c6 cac vét co
mau sac va gia tri R dugc trinh bay ¢ Hinh 2.

a)

Hinh 2. Hinh anh sdc ky 16p mong dwoc liéu chudn
Nguu tat
b) Soi UV-366 nm

d) Phun acid phosphomolybdic
5%/ethanol

a) SKP ban dau
¢) Soi UV-254 nm

3.2. Dwoc liéu Phong phong

3.2.1. Mo ta

Mo ta dugce ligu sau khi da thai lat: Cac 1at hinh elip.
Bén ngoai mau nau xam cé cac nép nhin doc, san sui,
do6i khi c6 cac u 161 ngang kéo dai giong cac 10 vo, cac
lat dau ré c6 mang cac goc cuong 14 dang soi. Mat cat
mau nau nhat va phan vo bi nit, khe nit mau vang nhat,
phan go ¢o cac tia xuyén tdm. Mui thom, vi hoi ngot [1].
3.2.2. Soi bot

- BOt ¢c6 mau nau nhat.

- Soi kinh hién vi thdy: Ong tiét chira chit tiét mau
vang nau [2], Cac b libe — go cua goc cuong 14 thuong
di kém cac b6 sgi. Manh mach mang. T¢ bao mo cing
mau vang luc, hinh bau duc hay dang chit nhat c6 thanh
day [2] (Hinh 3).

e

Té bao mo cimg Té bao md cimg

Minh mang

Hinh 3. Hinh danh soi bot duoc lidu chuan Phong
phong
3.2.3. Sdc ky I6p mong
Diéu kién sic ky [1]:
- Ban mong: Silica gel 60 F,,
- Dung méi trién khai: Cloroform — methanol (4 : 1)
- Dung dich duogc li¢u chuén: Can 1 g ]:)C)t duoc liéu
chuan Phong phong, thém 20 ml aceton, lac siéu am 20
phut, loc, c6 dich loc trong cach thuy dén ’cén,’hba can
trong 1 ml ethanol 96 % lam dung dich cham sac ky.
- Cach tién hanh: Cham riéng biét 1én ban mong 10
pl dung dich trén. Sau khi trién khai sac ky dung moi di
dugc 9 cm, lay ban mdng dé kho trong khong khi. Quan
sat dudi anh sang UV (254 nm va 366 nm). Trén sac ky
d6 cua dung dich dugce liéu chuan Phong phong c6 cac
vet co mau sac va gid tri R .duoc trinh bay ¢ Hinh 4.

o Hinh 4. Hinh anh séc kj l6p
mong cua duwgc liéu chuan
Phong phong
a) Soi UV 366 nm
b) Soi UV 254 nm

R =02

2 Tap chi KIEM NGHIEM THUOC - S6 4.2022; Tap 20.(78)



3.3 Dwoc liéu Xuyén khung

3.3.1. M6 ta

Mo ta duoc liéu sau khi d3 thai lat: Hinh khdi méo
mo, nhiéu dang. Cé nhiéu u khong déu ndi 1én, bén ngoai
mau nau dat, bén trong mau vang nau c6 nép nhin, xu
xi. Chét ciing, kho bé gdy. Mui thom, vi cay hoi té.
3.3.2. Soi bot

- BOt mau vang nau.

- Soi kinh hién vi thiy: Nhiéu hat tinh bot hinh tron,
bau duc, hinh than. Rén hinh chdm, hinh vach ngang,
hat don hodc kép. Manh ban mau nau. Manh mach
mang, mach vach, mach thang. Soi c¢6 thanh day. Manh
té bao m6 mém c6 nhiéu hat tinh bot va c6 dng tiét [1]
(Hinh 5).

3.3.3. Sdc ky l6p mong

Diéu kién sic ky [1]:

- Ban mong: Silica gel 60 F,,,

- Dung moi trién khai: n-hexal — ethyl acetat (3 : 1)

- Dung dich dugc liéu chuan: Can 1 g bot dugc lidu
chuén Xuyén khung, thém 20 ml ether, dun hdi luu trén
cach thuy 1 gio, dé ngudi, loc. Béc hoi dich loc trén cach
thity dén can. Hoa cin trong 2 ml ethyl acetat 1am dung
dich cham séc ky.

Tinh theé calci oxalate
hinh lang tru

Tinh thé ca]ci (;xalate
hinh cau gai

SRR
VLN RN

Mang mach diém

Mach vach Mach vach

Hinh 5. Hinh anh soi bét dwoc liéu chudn Xuyén khung
- Cach tién hanh: Cham riéng biét 1én ban mong 10
ul dung dich trén. Sau khi trién khai sic ky dung méi di
duogc 9 cm, lay ban mong dé kho trong khong khi. Quan
sat dudi anh sang UV (254 nm va 366 nm). Trén sic ky
dd cua dung dich dugc liéu chuén Xuyén khung c6 cac
vét c6 mau sic va gia tri R;dugc trinh bay ¢ Hinh 6.
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Hinh 6. Hinh anh sdc ky 16p mong dioc liéu chudn
Xuyén khung

a) Soi UV 366 nm b) Soi UV 254 nm

3.4 Duoc liéu Hoang cam
3.4.1. Mo ta

R& hinh chuly, van xodn. Mit ngoai niu vang hay vang
tham, rai ric c6 cac vét ctia r& con hoi 16i, phan trén hoi
rap, co cac vét khia doc van veo hodc van dang mang,
phan dudi ¢6 cac vét khia doc va cac vét nhian nho.
3.4.2. Soi bot

- Mau vang hay vang nau.

- Soi kinh hién vi thdy: Soi libe rai rac hodc tap hop
thanh b6 hinh thoi, thanh day c6 nhiéu dng trao ddi nho.
Té bao da hoi tron hodc hinh vudng hay hinh chit nhat,
thanh day hay rat day. Té bao ban mau vang nau, nhiéu
canh [2]. Manh mach nhiéu thuong 1a mach mang. Sgi
0 [2] thuong dut giy voi cac 16 xién rai rac. Nhiéu hat
tinh bot, hat don hinh ciu c6 rén ndi 13, c6 khi hat kép 2
dén 3 hat [1] (Hinh 7).

3.4.3. Sdc ky I6p mong

Diéu kién sac ky [1]:

- Ban mong: Silica gel 60 F,,,

- Dung mdi trién khai: Toluen - ethyl acetat —
methanol - acid formic (10:3:1:2)

- Dung dich dugc liéu chuéan: Can 1 g bot duogc licu
Hoang cam chuan, thém 30 ml hdn hop ethyl acetat —
methanol (3 : 1), dun s6i hdi luu trong cach thiy 30
phut, dé ngudi, loc. Co dich Igc trén cach thiuy dén can.
Hoa cén voi 5 ml ethanol 1am dung dich chdm sic ky.

- Céch tién hanh: Chdm riéng biét 1én ban mong 5
pl dung dich trén. Sau khi trién khai sic ky dung méi di
dugc 9 cm, ldy ban mong dé kho trong khong khi. Soi
UV (254 nm, 366 nm), phun dung dich sdt (I11) clorid
1 % trong ethanol. Say ban mong 105 °C dén khi hién rd



vét. Quan sat dudi anh sang thuong. Trén sac ky do cua dung dich dugce liéu chuan Hoang cam c6 cac vét voi hinh

dang, mau sdc va gia tri R duoc trinh bay ¢ Hinh 8.

DL Hoang cim

Manh mé ﬁ1ém
chira hat tinh bot

" DL Hoang cAm
thai lat

Soi libe Té bao ban Manh mach
Hinh 7. Hinh danh soi bot ciia dwoc liéu chuan

Hoang cam

3.5 Dwoc liéu Hoang ky
3.5.1. Mo ta

- Mo ta duoc li€u sau khi da thai 1at: Cac 1at hinh elip
dai thudén. Bén ngoai mau vang hoi nau nhat hodc mau nau
nhat, véi nép nhin doc va ranh doc khéng déu. Chat cling
va dai, khong d& bé gdy, mat giy nhiéu s01 va nhiéu tinh
bot. Mt cat phan vO mau tring va phan gd mau Vang nhat,

d6i khi phan gd gia bi myc nat mau nau den va rdng. Mui
thom nhe, vi hoi ngot va hoi tanh nhu mui déu khi nhai [1].

Hat tinh bot

Hinh 8. Hinh anh sdc ky 16p mong dieoc liéu chudn
Hodng cam
a) Soi UV 366 nm b) Soi UV 254 nm
¢) Phun FeCl; 1 % trong ethanol

3.5.2. Soi bot

- Mau tréng hoi vang.

- Soi kinh hién vi thdy: Céc soi hop thanh bo hoic
rai rac, thanh soi day c6 khe nit doc trén bé mat, hai dau
s¢1 thuong bi gy thanh dang tua hodc hinh hoi cut. Cac
méanh mach vach. Nhiéu hat tinh bot don hodc kép doi
kép 3 hinh gan tron hodc hinh trimg, ndm rai rac hoic
tap trung thanh dam. Manh moé mém chua hat tinh bot
[1] (Hinh 9).

Manh mé mém chira
hat tinh bt

Hinh 9. Hinh dnh soi bot cia dwoc liéu chuan Hoang ky
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3.5.3. Sdc ky 16p mong

Piéu kién sac ky [1]:

- Ban mong: Silica gel 60 F,,,

- Dung méi trién khai: Cloroform — methanol (10 : 1).

- Dung dich dugc lig¢u chuan: Céan 2 g bot dugc ligu chuan Hoang ky, thém 30 ml ethanol 96 %, dun s61 hdi luu
trén cach thiy 20 phut, dé ngudi, loc, Co6 dich lgc trén cach thiy dén can. Hoa tan can trong 15 ml dung dich natri
hydroxyd 0,3 %, loc diéu chinh dich loc dén pH 5-6 bang dung dich acid hydroclorid 10 %, 1di 1ac voi 15 ml ethyl
acetat. Gan lay dich chiét ethyl acetat loc qua gidy loc c6 natri sulfat khan, c6 dich chiét ethyl acetat trén cach thiy
dén can. Hoa can v6i 1 ml ethyl acetat 1am dung dich cham sac ky.

- Cach tién hanh: Cham riéng biét 1én ban mong 10 pl dung dich trén. Sau khi trién khai sic ky dung méi di duoc
9 cm, l4y ban mong dé kho trong khong khi. Ho ban mong trén hoi amoniac. Quan sat dudi anh sang UV (254 nm,
366 nm). Trén séic ky db cua dung dich dugc lidu chudn Hoang ky ¢6 cac vét c6 mau sic va gia tri R, duogc trinh bay
¢ Hinh 10.

R,

Hinh 10. Hinh anh sdc ky 16p mong duwoc liéu chudn Hoang ky
a) Ho hoi ammoniac & soi UV 366 nm
b) Ho hoi ammoniac & soi UV 254 nm
4. Két luan
Di xay dung dugc bo dit liéu anh dya trén cac phuong phap md ta, soi bot va sic ky 16p mong néu trong Duoc
dién Viét Nam V cua 05 duoc lidu chuin bao gdm Nguu tit, Phong phong, Xuyén khung, Hoang cdm, Hoang ky.
B0 dit liéu anh nay c6 thé dung dé dbi chiéu, tham khao trong qué trinh kiém nghiém dugc lidu va cac ché pham co
thanh phfin la cac duoc liéu trén.

TAI LIEU THAM KHAO

1. BO Y té (2017), Dugc dién Viét Nam V, Nha xuét ban Y hoc, tap 2.
2. Hong Kong Chinese Materia Medica Standards (HKCMMS) Office volume 1, volume 3. Radix Achyranthis bidentatae,
Radix Saposhnikoviae divaricatae, Radix Scutellariae.

SUMMARY

In this study, we built a dataset of powder microscopic and thin layer chromatography images of 5 standard medicinal
herbs including Radix Achyranthis bidentatae, Radix Saposhnivoviae divaricatae, Radix Ligustici wallichii, Radix
Scutellariae, and Radix Astragali membranacei based on the methods described in Viethamese Pharmacopoeia V. This
image dataset can be used for comparison and reference in the process of testing medicinal herbs and preparations
containing the medicinal herbs mentioned above.

(Ngay nhan bai: 04/01/2022; Ngay phan bién: 03/3/2022; Ngay duyét dang: 04/11/2022)
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XAY DUNG VA THAM DPINH QUY TRINH PINH LUONG PONG THUI
RUPATADIN, METHYLPARABEN VA PROPYLPARABEN TRONG SIRO BANG
PHUONG PHAP SAC KY LONG PHA PAO

KIM NGOC PUC, NGUYEN LAM HONG
Dai hoc Dwoc Ha Nji

NGUYEN TH] VAN, NGUYEN VAN BINH, LE QUANG THAO*

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Pinh lwong dong thoi, rupatadin, methylparaben, propylparaben, siro, RP-HPLC.

1. Pat van dé

Rupatadin 1a thudc khang histamin H1 thé hé 2 c6
hiéu qua trong viéc diéu tri dut diém cac triéu ching do
di ung gdy ra. Hoat chit nay thuo*ng duoc s dung phd
bién cho tré em dudi dang siro dé diéu tri viéem mii di
tmg [1]. Siro ¢6 vu diém 1a d& sir dung cho tré em vi
thubc dudi dang siro dd hoa tan sin dugc chit va siro 1a
dang bao ché co thé phdi hop nhiéu loai ta dugc dé che
gidu t6t mui vi kho chiu ctia nhidu dugc chat [2]. Nhung
cung vi s1r0 la dang hon hgp long nén dé bi vi khuan,
nam, méc tin cong. Do do, trong cong thic siro thudng
sir dung chat bao quan dé ngin chin sy xam nhap va
phat trién cta cac loai vi sinh vat nay. Cac chat bao quan
nhém paraben, trong d6 hai chat hay dugc st dung trong
dugc phém la methylparaben va propylparaben do ¢6 phd
khang khuan rong trong pham vi pH rong, ddng thoi ciing
¢6 hiéu qua chéng nim men va nam moc. Trong cac cong
thirc thude dung duong uong, hai chit nay thuong duoc
dung két hop véi nong do nam trong khoang 0,015 % dén
0,2 % dbi voi methylparaben va 0,02 % dén 0,06 % dbi
v6i propylparaben [3]. Tuy nhién céc tai li€u trong nudc
va mot sb tai liéu nude ngoai chung tdi tham khao chua
¢6 tai lidu nao cong bd vé quy trinh dinh lwong dong thoi
rupatadin va hai chat bao quan nay.

Nham téi uu hoa phuong phdp phan tich trong qua
trinh kiém tra chat lugng mau siro chita ba thanh phan
nay, nhom nghién ctru di tién hanh xay dung va tham
dinh quy trinh dinh lugng dong thoi rupatadin va cc chat
bao quan methylparaben propylparaben trong mau siro
nghién ctru bang phuong phap sic ky 16ng hiéu ning cao.

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

Céc thiét bi, dung cu da dugc hiéu chuan, dap ung
yéu cau cua ISO/IEC 17025 va GLP, bao gom:

- Hé théng sic ky long hiéu ning cao Waters két ndi
detector PDA.

- Cot sic ky Waters Reliant C18 (4,6 x 250 mm, 5 wm)
- May do pH Excellent Mettler Toledo;
- Can phan tich Mettler MS105, d6 chinh xac 0,01 mg;
- Céc thiét bi, dung cu khac: may lac siéu am, céac
dung cy thuy tinh chinh xac class A
2.1.2. Chét chudn, héa chdt va dung moi
H,,CIN,O 4)

- Chat chuan: Rupatadin fumarat (C50H5,
ham lugng: 100,00 % (nguyén trang), SKS: Y001922 sO
16: Batch 1 cia EDQM; methylparaben (C¢HgO,), ham
lugng 100,03 %, SKS: C0419108.04 va propylparaben
(C,,H,,0;), ham luong 100,03 % (nguyén trang), SKS:
C0319138.03 cua Vién Kiém nghi¢ém thuoc Trung wong.

- Hoa chat: Kali dihydrophosphat (PA),
phosphoric (PA) ctia Scharlau

acid

- Dung méi: Acetonitril (HPLC) cta Merck, nudc
RO dat tiéu chudn DDVN V cua Vién Kiém nghiém
thudc Trung wong.

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

- Mau siro nghién ctru chtra rupatadin fumarat
1,28 mg (twong duong véi rupatadin (RU) 0,1 mg);
methylparaben (MP) 0,9 mg; propylparaben (PP) 0,1
mg va ta dugc trong vira da 1 ml.

Pé danh gia anh huéng cia nén miu ciing nhu anh
hudng cta sy cd6 mat 2 trong 3 chat phan tich dén két
qua dinh lugng chat phan tich con lai, nhém nghién ctru
tién hanh phan tich 04 mau placebo véi thanh phan cic
mau nhu sau:

- Mau PLA: Mau gia duoc duoc chuan bi nhu mau
thir nhung khong c6 rupatadin fumarat, methylparaben
va propylparaben.

- Mau PLA-RU: Mau gia dugc dugc chuin bi nhu
mau thir nhung khong cé rupatadin fumarat.

- Mau PLA-MP: Mau gia dugc dugc chuan bi nhu
mau thir nhung khong c6 methylparaben.

6 Tap chi KIEM NGHIEM THUOC - S6 4.2022; Tap 20.(78)



- Mau PLA-PP: Mau gia dugc dugc chuan bi nhu
mau thir nhung khong c6 propylparaben.

2.2.2. Phwong phap nghién curu

2.2.2.1. Phuong phap chuan bj mau [5], [6]

- Dung dich chuén gbc: Pha dung dich chuin gbc
rupatadin (0,5 mg/ml), methylparaben (0,45 mg/ml) va
propylparaben (0,25 mg/ml) trong pha dong.

- Dung dich chuin hén hop: Tir cac dung dich
gbc, pha dung dich hdn hgp gém rupatadin 0,05 mg/
ml, methylparaben 0,045 mg/ml va propylparaben
0,005 mg/ml.

- Dung dich thir: Can chinh xac mot lugng ché phim
tuong Ung véi 2,5 mg rupatadin (khodng 2,5 ml) cho
vao binh dinh muc 50 ml. Thém 30 ml pha dong, lac
siéu am trong 10 phut. D& ngudi vé nhiét d6 phong rdi
thém pha dong vira dit dén vach, lic ki. Loc qua mang
loc 0,45 pl. Str dung dich loc.

2.2.2.2. Phuong phép phan tich

Str dung sic ky 1ong pha dao vai cot sic ky C18 (250
X 4,6 mm; 5um) va pha dong hon hop acetonitril va
dung dich dém.

Kiém tra tinh thich hop ciia hé thong: Tién hanh sic
ky v6i dung dich chuan hdn hop; yéu cau do phéan giai
gilra cac pic lon hon 1,5; do 1éch chuin tuong ddi cua
dién tich mdi pic tir 6 lan tiém 1ap lai dung dich chuén
hon hop khong duoc 16n hon 2,0 % [4].

Tiém 20 pl cac dung dich placebo, dung dich chuan
hdn hop va dung dich thir vao hé thong sic ky. Ghi lai
sdc ky do va dap ung cua cac pic chinh trong dung dich
chuan hdn hop va dung dich thur.

3. Két qua va ban luan
3.1. Lwa chon diéu kién sic ky
3.1.1. Lwa chon cét sac ky

Qua nghién ctu cac tai li¢u vé dinh luong rupatadin
va 2 chét bao quan paraben, cing cac dic diém vé tinh
chat 1y hoa va cong thirc cdu tao cia cac chat, voi diéu
kién hién c6 ciia phong thi nghiém, tién hanh khao sat
v6i cot sic ky C18 (4,6 x 250 mm, 5 um) [7], [8].
3.1.2. Lya chon budc song phat hién

Thyc hién quét phé UV mau chuén don cua ba chét &
dai bude séng 200 - 800 nm. Két qua thu dwoc nhu sau:
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Methylparaben
Rupatadin
Propylparaben

1.40—5
1.20—f
1.00—5
o.su-f
a.su.f
0.40—5

0.20

0.00

Hinh 1. Hinh anh quét phé dung dich chudn ciia mau
rupatadin, methylparaben va propylparaben

Két qua cho thiy ca hai chit methylparaben va
propylparaben déu c6 cyc dai hip thu tai budc séng
khoang 255 nm, trong khi dinh cuc dai hép thu cua
rupatadin & 244 nm. Tuy nhién, trong cong thic ty 1é
propylparaben nho nén dé dam bao khoang tuyén tinh
ctia propylparaben uu tién chon budc song 255 nm dé
c6 thé dinh lugng dong thoi 3 chat.

3.1.3. Lwa chon pha dong

Dya vao tinh chét phan cuc log P (5,37; 1,87
2,93) twong ung vd&i rupatadin, methylparaben va
propylparaben, lya chon sic ki phan bd pha dao dé
phan tich. Bén canh d6, gia tri pKa cta rupatadin,
methylparaben va methylparaben lan luot 12 7,19; 8,17;
8,35, do do6 chiing t6i lya chon pha dong c6 thanh phﬁn
dém pH < 5,0 dé rupatadin chuyén dang ion (BH+), s&
¢6 thoi gian luu ngén hon so voi dang ton tai phan tir (B).
DPong thoi & pH d6, methylparaben va propylparaben
ton tai dudi dang phan tir (HA) trong dung dich, c6 thé
duoc luu gilt va rira giai theo thoi gian khac nhau [5].

Qua céc tai liéu nghién ctru duoc két hop véi su
phd bién cta hoa chat, dung méi hién co cua phong
thi nghiém, nhém nghién ctru lya chon pha dong gdm
acetonitril va dém phosphat dé tién hanh khao sat ban
dau [7], [8]. Két qua thu duoc nhu hinh 2.

Két qua khao sat pha dong gom ACN va dung dich
dém phosphat pH 4,5 & hai ty 1¢ thé tich twong tmg 1a
60 - 40 (pha dong 1) va 50 - 50 (pha dong 2) cho thay
v6i pha dong 2, hinh dang cac pic can ddi hon, cac pic
tach xa nhau hon (Bang 1).
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Hinh 2. Két qua khdo sdt lwa chon pha dong

Bing 1: Két qua dé phan gidi giita cdc pic khi thay déi hé pha dong

Pha dong Methylparaben Rupatadin Propylparaben
ACN —Dém pH 4,5 (60 - 40) - 2,6 4,5
ACN -Dém pH 4,5 (50 - 50) - 3,8 10,9
ACN —Dém pH 3,0 (52 - 48) 15,8 - 26,7

Tuy nhién, trong qua trinh phan tich mau lap lai véi
pha dong 2 xut hién hién tugng troi thoi gian luu cua
rupatadin. Vi vay pha dong 2 khong phu hop dé tiép tuc
nghién ctru.

biéu chinh pH cta dung dich dém Xuéng 3,0 dé ion
hoa hoan toan rupatadin, tién hanh khao sat tiép voi pha
dong 3 gdm ACN va dung dich dém phosphat (KH,PO,
0,025M, pH 3,0) ty 1€ thé tich tuong ting 52 : 48. K&t
qué cho thay v6i pha dong nay, pic rupatadin xuét hién
trude, tach xa cac pic methylparaben va propylparaben
hon cac hé pha dong con lai.

Sau khi khdo sat va danh gia cac chuong trinh, chiing
toi lya chon chuong trinh phan tich 1a:

Diéu kién sdc ky:

- May sic ky long hiéu ning cao Waters két ndi
detector PDA

- Cot sdc ky Waters Reliant C,¢ (4,6 mm x 250 mm,
5 pm)

- Pha dong: Acetonitril : dém phosphat (KH,PO,
0,025M, pH 3,0) ty 1€ thé tich twong Gmg 52 : 48 (tt : tt).

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

- Thé tich tiém: 20 pl

- Nhiét d6 cot: 30 °C

- Budc song phat hién: 255 nm
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3.2. Thim dinh phwong phdp phan tich
Theo huéng dan ctia ICH va AOAC, phuong phéap

phan tich can duoc tham dinh cac chi tiéu sau: Do dic
hiéu, d6 thich hop hé thdng, d6 tuyén tinh, do chinh xéc,

3.2

1. B¢ ddc hiéu

Tién hanh tiém vao hé thong sic ky lan luot cac dung

dich placebo; dung dich thtr va dung dich chuén hdn
hop. Két qua dugc trinh bay ¢ dudi day.

do ding va khoang xac dinh.
Bing 1. Két qua déanh gia dé déc hiéu dung dich placebo, chudn, thir
Loai mau A0 hA
’ PLA PLA-RU PLA-MP PLA-PP Thir Chuan hon

Thoi gian luu hop
Rupatadin - - 3,303 3,303 3,302 3,302
Methylparaben - 5,789 - 5,788 5,789 5,788
Propylparaben - 12,894 12,892 - 12,894 12,892

So sanh ph6 UV cua cac pic thu dugc trén sic ky dd cua dung dich thir véi phd UV cua cac pic thu dugc trén sic
ky do ciia dung dich chuan hdn hop, thu duge két qua nhu sau:

L
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Hinh 3. Két qua chong phé dinh tinh 3 chat rupatadin (A), methylparaben (B)
va propylparaben (C) gitta mdau chudn va mau thir

Két qua cho théy:

- Trén sic ky do ctia dung dich PLA khong xuét hién
cac pic tai thoi gian luu tuong ung voi cac pic rupatadin,
methylparaben va propylparaben trén sic ki do ciia dung
dich chuan hdn hop.

- Trén sic ky d6 ciia dung dich PLA-RU xuét hién
pic c6 thoi gian luu twong mg véi pic rupatadin nhung
khong xuét hién céc pic tai thoi gian luu tuong tmg véi
cac pic methylparaben va propylparaben trén sic ki do
ctia dung dich chuén hén hop.

- Trén sic ky dd cua dung dich PLA-MP xuét hién
pic cd thoi gian luu tuong ung vdi pic methylparaben
nhung khong xuat hién cac pic tai thoi gian luu tuong
g véi cac pic rupatadin va propylparaben trén sic ki
d6 cua dung dich chuan hdn hop.

- Trén sic ky d6 ctia dung dich PLA-PP xuét hién pic
c6 thoi gian luu tuwong tmg véi pic propylparaben nhung
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khong xuét hién cic pic tai thoi gian luu twong tng voi
céc pic rupatadin va methylparaben trén sic ky do cua
dung dich chuén hdn hop.

- Trén sic ky do cua dung dich thir xuat hién céc pic
¢6 thoi gian Iuu va phd UV lan lugt tuong tmg thoi gian
lwu va phd UV cia cac pic rupatadin, methylparaben,
propylparaben trén sic ky d6 ctia dung dich chuan hén hop.

Vi viy, phuong phap c6 tinh dic hiéu dé dinh tinh
va dinh lugng dong thoi rupatadin, methylparaben va
propylparaben trong ché pham siro.

3.2.2. D¢ thich hop hé thong

Tiém ldp lai 06 1an chuan hon hop vao hé thong
sic ky, dung dich chuin hdn hop chira rupatadin,
methylparaben va propylparaben voi ndng do twong g
la 0,05 mg/ml, 0,045 mg/ml va 0,005 mg/ml theo diéu
kién sic ky da dugc lya chon ¢ trén. Két qua danh gia do
thich hop ctia hé théng dugc trinh bay & bang dudi day:



Bing 2. Két qua danh gid do thich hop hé thong

Chuén hén hop
Pic rupatadin Pic methylparaben Pic propylparaben
, S , S , S
T, (phut) (mAU.s) R, | Ty (phut) (mAU.s) R, Ty (phut) (mAU.s) R,
TB £SD 3,303 1865010 i 5,786 5951759 15,8 12,888 753116 26,7
(n=106) + 0,002 + 1601 + 0,001 + 2554 +0,1 + 0,003 + 2633 +0,0
0,
RSD_(/}) 0,05 0,09 - 0,02 0,04 0,33 0,02 0,35 0,00
(n=106)
Két qua cho thay: va dinh luong dong thoi rupatadin, methylparaben va

+ Do léch chuén twong d6i (RSD) cua thoi gian
lwu cta cac pic trong khoang tir 0,02 % dén 0,05 %
(£ 1,0 %) va RSD dién tich cua cac pic niam trong
khoang tir 0,04 % dén 0,35 % (< 2,0 %).

+ Céc pic tdch xa nhau, do phan gidi gilta cc pic
Rupatadin, Methylpharaben, Propylparaben lan luot 1a
15,8 va 26,7 (> 1,5)

Diéu d6 chimg t6 hé thong sic ky dam bao dugc tinh
thich hop cua hé thong ddi véi viéc phan tich dinh tinh

propylparaben.

3.2.3. Bé tuyén tinh

Tir cac dung dich chuin géc rupatadin (0,5 mg/ml),
methylparaben (0,45 mg/ml) propylparaben
(0,05 mg/ml), pha lodng bang pha dong dé thu dugc 05
dung dich chuén hén hop c6 ndng do cac chét chinh xéac
khoang 50 %, 80 %, 100 %, 120 %, 150 % so voi néng
d6 dinh lugng. Tién hanh sic ky theo diéu kién phan tich
da chon. Két qua dugc trinh bay trong Bang 3.

va

Bing 3. Két qua danh gia do tuyén tinh

Chiit phan tich tllfyl:é(:lﬁ:lﬁgﬂ? ?:glgﬁ) Phuwong trinh dwong chuén H¢ tfyg:’;?th:an %HéYS;;) chin
Rupatadin 25,0-75,0 Y =36954,51 X + 28390,94 0,9990 1,50

Methylparaben 22,5-67,5 Y =133902,51 X - 27828,12 0,9989 0,47

Propylparaben 2,5-175 Y = 154154,03 X - 10364,4 0,9998 1,36

Két qua cho thay co su twong quan tuyén tinh chit ché gitra dién tich pic va ndong do timg chat phan tich trong

khoang ndng d6 khao sat véi hé sé tuong quan r > 0,998,

3.2.4. Do chinh xac

Tién hanh phén tich trén 12 mau thir doc lap, v6i 02 kiém nghiém vién khac nhau, & 02 ngay khac nhau (mdi

kiém nghiém vién phan tich 06 mau doc 1ap). Két qua dugc trinh bay trong Bang 4.

Bing 4. Két qua danh gia d chinh xdc

% RU so voi nhan

% MP so voi nhin

% PP so voi nhian

KNVI KNV2 KNV1 KNV2 KNV1 KNV2
TB +SD(n=6) | 100,9+1,5 | 101,915 | 1032+1,6 | 1032+14 978+13 | 98,6+12
RSD (%) (n = 6) 1,44 1,43 1,56 1,35 1,29 1,24
TB +SD (n= 12) 101,4+1,5 103,2 + 1,4 982+ 1,2

RSD (%, n=12)

1,45

1,39

1,26

RU: Rupatadin; MP: Methylparben: PP:Propylparaben

Két qua & Bang 4 cho thay phuong phap dat yéu cau vé do chinh xac dbi véi ca 3 hoat chat (RSD < 2,0 %).
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3.2.5. B¢ diing & mdi murc ndng d6 chuan bi 03 mau doc lap.

Chuén bi cac mau ty tao bang cach thém chinh xac Tién hanh xir Iy mau va séc ky theo cac diéu kién da
luong chat chudn cua chét cAn phén tich vao cac mau  chon. Tinh lugng thu hoi cua céc chat phén tich. Két qua
placebo. Lugng chit chuan thém vao tuong timg véi cac  dugc trinh bay trong Bang 6 - 8.
miurc 70 %, 100 % va 130 % so voi néng d6 dinh lugng,

Bing 5. Két qua déanh gia do diing ciia phirong phdp

% thém vao % thu hdéi RU % thu héi MP % thu hoi PP

70 % (n = 3) 101,2+0,2 101,6 + 0.4 101,4+0,5

100 % (n = 3) 101,4+0.,6 100,9 + 1,5 100,3 + 0,6

130 % (n=3) 101,0 + 0,6 101,4+ 1,0 101,0+ 0,6

TB =+ SD (%) (n =9) 1012+ 0.4 101,3+1,0 100,9 + 0,7
RSD (%) (n=9) 0,44 0,95 0,67

Két qua & trén cho thdy, phuong phap c6 do dung cao v6i phan tram ty 16 thu hdi & mdi muc ndng d6 déu nam
trong khoang tr 98,0 - 102,0 % va RSD < 2,0 %. Do d6, dam bao cho viéc dinh lugng rupatadin, methylparaben va
propylparaben trong ché pham.

3.2.6. Khoang xac dinh
Tir két qua khao sat do diing va do tuyén tinh, suy ra khoang xac dinh cua quy trinh dinh lwong d xay dung 1a tir
0,035 — 0,065 mg/ml rupatadin; 0,0315 — 0,0585 mg/ml methylparaben va 0,0035 — 0,0065 mg/ml propylparaben.

4. Két luan

Qua thyc nghiém, chung t6i da xdy dung duoc phuong phap dinh lwong dong thoi rupatadin, methylparaben va
propylparaben trong siro bang phuong phap HPLC véi diéu kién sic ky don gian, dé dang, tiét kiém va c6 thé ap
dung rong rdi & cac phong thi nghiém c6 may HPLC. Phuong phap dugc tham dinh dat yéu cau theo huéng din
ctia ICH [9], ¢6 do chinh xac cao, do ding t6t, khoang tuyén tinh rong dé co thé phan tich dong thoi rupatadin,
methylparaben va propylparaben trong cac ché pham siro dang luu hanh trén thi trudng.
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SUMMARY

A reversed-phase HPLC method for simultaneous determination of rupatadin, methylparaben and propylparaben
in the studied syrup was introduced. The method was carried out on a C18 column (4.6 mm x 250 mm, 5 um), using an
acetonitrile - phosphate buffer pH 3.0 mixture (52/48, v/v) as mobile phase. The mobile phase flow rate was maintained
at 1.0 mL per minute. Injection volumn was 20 uL. The UV dectector was set at 255 nm. The developed method has
been illustrated to statisfied the requirements of specificity, system suitability, linearity, accuracy, precision (repeatability
and intermediate precision) according to ICH-(Q2R1) guideline. The validation results indecated that the developed
procedure was suitable for simultaneous determination of rupatadin, methylparaben and propylparaben in the studied

syrup and may be .may be applied in other similar products..

(Ngay nhan bai: 06/10/2022; Ngay phan bién: 27/10/2022; Ngay duyét dang: 05/12/2022)

XAY DUNG QuI TRINH DINH LUONG KETAMIN VA MOT SO THUOC DUNG
LAM CHAT PON TRONG NUGC THAI BANG GC-MS/MS NHAM TRUY
NGUYEN CO SG SAN XUAT KETAMIN

TRUONG MANH CUONG
NGUYEN XUAN TRUONG
Vién Khoa hoc hinh sw

NGUYEN TH] THUY LINH, VU NGAN BINH, PANG TH] NGOC LAN,
TRAN NGUYEN HA, PHAM TH] THANH HA“Y

Trwong Dai hoc Dwoc Ha Nji

Tir khéa: ketamin, chat don, ma tuy, GC-MS/MS, dinh luwong

1. bit van dé

Ma tay tir nhiéu thé ky nay da tré thanh t& nan. O
Viét Nam day van la van d& nhire nhdi, 1a hiém hoa 16n
cho toan xi hoi. Trong nhitng ndm gan day, Ketamin
(KET) 1a mét loai ma tiy dugc cac ddi tugng mua ban,
véan chuyén va tang trir voi sd luong vo ciing 16n, dugc
cac con nghién uva chudng st dung. Ngay 15/08/2019
tai TP Quy Nhon, tinh Binh Dinh da phat hién mot sb
luong 16n dung moi, hoa chit, thiét bi thi nghiém va
dung cu duoc tap két tai day. Pén ngay 04/3/2020, Cuc
C04 phdi hop véi Kiém sat vién Vu 4, Vién Kiém sat
nhan dén t6i cao tiép tuc kiém tra kho va giam dinh toan
b hoa chat tai kho déu Ia cic tién chét thiét yéu dung dé
san xuat ma tuy tong hop, trén cac dung cu thu giit déu
c¢6 dau vét cua cac chét trung gian hinh thanh trong qua
trinh san xuat ma tuy [1]. Chat don trong san xuit ma
tay (con duoc goi 1a chét pha lodng) c6 thé 1a cac chat
khong c6 hoat tinh sinh hoc dugc thém vao dé tang khéi
luong (dimethylsulfon, isopropylbenzen,...) hoac dugc
thém vao voi muc dich tang cuong tac dung cuia ma tuy
(cafein, procain, diphenhydramin, clopheniramin...) [2].
Toi pham ma tuy ngay cang tang va hoat dong ngay
cang tinh vi hon nén ngoai viéc diéu tra, khai thac toi

pham qua trinh sat can thiét phai co cac nghién ctu dé
giam sat viée san xuat ma tdy clia cac co s& san Xuat trai
phép thong qua viéc ro ri cac hoa chét trong nudc thai,
giﬁp c6 thém co s¢ dé phat giac toi pham sém hon. Trén
thé gidi, cac phuong phap phan tich cdc ma ty va céac
chat lién quan chu yéu trén cac thiét bi phan tich hién
dai v6i d6 nhay cao nhu LC-MS/MS [4,5,6], GC-MS/
MS [3]. Cung cip thém cong cu hd trg cho cong tac diéu
tra, to giac toi pham ma tiy qua nudc thai ciia co s san
xuit ma tay 14 can thiét nhung cho dén nay chua c6 cong
trinh nao trong nudc nghién ctru vé phan tich cac chit
d6n va KET trong cac ngudn nudc thai, do vay nghién
ctru nay dugc trién khai.

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

- Thiét bi phan tich: Hé thong GC-MS/MS Agilent
7890A (M¥), Cot sic ky DB1-MS (30 m x 0,25 mm x
0,25 mm) (Agilent, M¥).

- Thiét bi phu trg: Can phan tich A&D, Model GR-
200 (Nhat), may ly tim Kubota 6500 (Nhat), may lic
xody Labinco L46 (Ha Lan), phéu loc Buchner, mang loc
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cellulose 0,45 mm, t4 lanh am sau (-86 °C) Panasonic
(Nhat), may do pH Eutech Instruments (Singapore),
may ¢6 nito Hanon 200 (Trung Qudc).

2.1.2. Héa chdt, chdt chudn

- Chat ddi chiéu: Ketamin.HCl (UNX 2028, Lot
No18570, lo 20 mg), Isopropylbenzylamin, Dimethyl
sulfon (98,0 %) (Vién khoa hoc hinh sy, B§ Cong
An), Cafein (99,57 %, SKS 0316099.03, 1o 200 mg);
Diphenhydramin. HCI (99,9 % C,,H,,NO.HCI nguyén
trang, SKS C0220120.02, lo 200 mg, Clopheniramin
maleat (SKS 0418032.03, lo 200 mg) (Vién Kiém
nghiém thudc Trung wong), Procain. HCl (Pro-638-
HC-20, Lot 638.1B0.1, Lipromed ACT, CH-4144
ARLSHEIM, SWITZERLAND).

- Hoa chat tinh khiét phan tich: Acetonitril (LC-MS,
My), Amoni acetat (Dtic), Methanol (Phap), Amoni acetat
(PA - Merck), Acid acetic (PA - Merck), Acid formic
(PA- Merck), Amoni format (PA - Merck), n-hexan (PA-
My), Diethyl ether (PA- My), Ethyl acetat (PA- MY),
Dicloromethan (PA — Merck), Chloroform (PA — Merck).
2.2. Déi twong va phwong phdp nghién ciru

Déi twong nghién ciru

+ Mau nén: Nudc song hd khong co cac chét can
phan tich (H6 Thién Quang, H5 Céong vién théng nhat,
Ho cong vién Yén s, Ho cong vién Nghia Do)

+ Mau thir: Nuée thai thu thap & cac co s& nghi ngd
san xudt ma tay tong hop. Mau do co quan chtc ning
cung cép, hodc mau nuée thi tu tao, duoc thém cac chat
chuén dugc nghién ctru.

+ Mau chuan: chuin géc Ketamin (KET), Cafein
(CAF), Procain (PRO), Diphenhydramin (DFH),
Isopropylbenzyl (IPB), Clopheniramin (CLO) 1000 pg/
mL: can chinh x4ac mot lugng chit chun twong tng vao
binh dinh mtrc 10,0 ml, hoa tan va dinh mirc vira du
bang methanol, bio quan ¢ nhiét d6 2 - 8 °C. Sau d6 pha
lodng bang MeOH dé dugc dung dich chuén trung gian
khoang 20000 - 10000 - 5000 - 2000 - 1000 - 500 -100
-50-10-5-1-0,5 ppb.

3. Két qua va ban luan
3.1. Xdy dung quy trinh dinh lwong bing GC-MS/MS

3.1.1. Liea chon diéu kién GC va khoi phé MS/MS

Chuén bj dung dich chuan don cta KET va 6 chat
don véi nong do khoang 20 ppm duogc tiém vao hé thong
GC-MS/MS.

Diéu kién GC

+ Cot DBl—Ms 39 m, id 0,25 mm x 0,25 mm
(Agilent) 1a cot pho bién cho GC, pha tinh khéng phan
cuce, chiu dugc nhiét do cao.

+ Pha dong: Khi mang: He; Toc d6 dong 1,2 mL/phut

+ Chuong trinh gradient nhiét do:

Thoi gian (phut) 0-1 1-12,2

12,2 -13,2 13,2-16,5 16,5-17,5

Nhiét do (°C) 90 90 -180

180 180 - 280 280

- Tiém mau : thé tich tiém 1 uL; ché do tiém mau
chia dong, ty 1€ 9 : 1
Nhiét d6 budng hod hoi 260 °C

Piéu kién MS
Nhiét do nguén 230°C Nhiét do quad 1: 150°C
Dong filament 35 mA Nhiét d6 quad 2: 150°C

Khao sat diéu kién khéi phé qua 3 budc: Lua chon
manh me st dung ché do Scan, Lya chon manh con st
dung ché d6 Product ion, Lua chon ché 6 MRM. Cac
diéu kién phan manh ion va ning luong bin pha (CE)
duoc trinh bay ¢ bang 1.

Bdng 1. Cac diéu kién khéiph5 cho manh con dinh luong va dinh tinh

. < N Manh con dinh lugng Mainh con dinh tinh
TT Tén chat Manh me /e CE (v) /s CE (V)
1 KET 180 116 70 144 20
2 CAF 109 55 70 81 15
3 IPB 91 65 70 41 25
4 PRO 86 58 70 43 20
5 DFH 73 44 70 58 15
6 CLO 203 167 70 125 15
7 DMS 79 48 70 51 25
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3.1.2. Khdo sat quy trinh xir Iy mdu

Chét gay nghién KET va cac chat don déu co ban
chat 1a cac base yéu vi vay trong cac nghién ctru trudc
day, céac tac gia thuong tién hanh acid hoa miu thir sau
khi thu miu dén pH 2 dé tang d6 6n dinh cua cac ddi
tuong nay.

Nén miu nudc thai thuong phic tap, thay dbi tuy
vao dic diém, thoi quen sinh hoat khu dan cu. Qua tham
khao mét sb nghién ctru trude ddy, quy trinh xir Iy mau
dugc du kién gdm quy trinh xr 1y so bg, va quy trinh
chiét 1ong - long (LLE).

Xt Iy so bo

+ Cac mau nudc thai thu thap duoc acid héa ngay
bang dung dich HCI t6i pH 2 - 3.

+ Bdo quan & ti lanh sau t6i khi xtr Iy mau.

+ Khi xir Iy mau, mau thir léy ra dugc ra dong ¢ nhiét
d6 phong, lic déu.

+ Ly tdm 5000 vong/ phut trong 5 phit dé ling tap
tho.

+ Loc 16p dich trong phia trén qua gidy loc cellulose.

Quy trinh LLE xtr Iy miu nudc thai duge xiy dung
nhu sau:

+ Léy 100 ml dich loc nuée thai va thém vao mot
luong NaCl tuong ung sao cho nong do NaCl 0,01 M,
khudy déu dé hoa tan. Sau d6 chinh pH cua dung dich
nude thai bang dung dich NH,OH déc sao cho pH =10.

+ Lay 10,0 ml dung dich nuéc thai vao ong ly tim
bang thuy tinh c¢6 niit mai, lac déu.

+ Thém 10 ml chloroform, lic xody 5 phut.

+ Hat 2,0 ml phin dung mdi chloroform vao éng
nghiém khac, ¢6 dudi ludng khi nito & nhiét do phong.
Hoa tan cdn bang 1,0 ml MeOH, lic xody 1 phat va chay
sic ky.

3.2. Két qud tham dinh phwong phdp phin tich
3.2.1. B phit hop ciia hé thong GC-MS/MS

+ Lay 100 ml dich loc.

Quy trinh chiét long - long (LLE)

Nhom nghién ctru di tién hanh khao sat voi
nhiéu dung moi chiét nhu: n-hexan, dicloromethan,
chloroform, ethyl acetat va diethyl ete va moéi truong
chiét khac nhau (pH acid va base). Tién hanh Chiét
long- 16ng, tiém sic ky va so sanh dién tich ctia hdn
hop céc chét chuan ciing ndng do 100 ppb trong MeOH
thi két qua nhan thiy: véi dung méi dicloromethan va
chloroform cho ty 1& thu hoi cua cac chét phan tich cao
hon hén so véi 3 dung méi con lai va hiéu suat chiét &
dung mai chloroform cao hon dung méi dicloromethan.
Mat khéac, phan 16n cac chit phéan tich déu c6 tinh base
yéu nén khi chiét & moi truong acid, cac chat phan ly
thanh ion nén chuyén sang dung méi hitu co it nén hidu
sudt chiét s& thdp. Chiét long - 1ong trong mdi trudng
base thi ty 1¢ thu hoi cac chat phén tich cao hon nhiéu so
v&i moi truong acid (do cac chit ton tai dudi dang phén
tir). Vi vay lua chon dung méi chiét 1a Chloroform va
chiét & méi truong pH = 10 (Hinh 1).

Khio st diéu kién chiét long-
long
150

100

- . “ [

0 — J— —
KET PRO IPB TRI

Hiéu suat chiét

Hiéu suat chiét (%)

(=}

m Dicloromethan( pH acid) m Dicloromethan (pH base)

® Chloroform( pH base)

Hinh 1. Khéo sat diéu kién LLE

Tién hanh chay sic ky 6 1an hdn hop chuan c6 ndng d6 1a 500 ppb. Tién hanh sic ky véi diéu kién da khao sat,

ghi lai thoi gian luwu, dién tich pic twong tng. Két qua do 1éch chuén cua thoi gian luu (< 2 %), dién tich pic (< 5 %)

clia cac chat déu ndm trong gidi han cho phép, cho thay cac diéu kién sic ky da Iya chon va hé thdng GC-MS/MS

sir dung phut hop va 6n dinh cho phép phén tich KET va 6 chat don.

3.2.2. B chon loc cua phwong phap

Tién hanh phan tich mau nén nudc thai khong c6 cac doi tugng phan tich, mau nén thém chuan va cac mau

chuan. Cac sic @6 duoc trinh bay trong hinh 2.
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Hinh 2. D6 chon loc dinh hrong KET va chdt dén bang GC-MS/MS véi céc sdc do va phé khéi ciia

(a) mau nén, (b) mau chudn va (c) mau thir dwoc xir Iy bang LLE
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Nhdn xét: Trén sic ky dd cia mau nén, khong xut
hién céc pic tuong Gng voi thoi gian luu cua cac pic
trong mau chuén, va mau thir (mau nén thém chuin) cho
cac pic ¢6 thoi gian luu trung voi thoi gian luu cua cua
cac pic trén sic ky d6 mau chuan.

3.2.3. Gioi han phat hién (LOD) va gioi han dinh
lwong (LOQ)

Tién hanh thém chuén vao mau nén khong chtra phan
tich sao cho mirc nong do cac chat giam dan cho t6i khi
khong phat hién dugc pic. Sau d6 tién hanh xir 1y va
phén tich theo quy trinh d4 xay dung. Két qua LOD va
LOQ duoc thé hién ¢ bang 2.

3.2.4. Khodng nong dé tuyén tinh

Tién hanh chuan bi mot day dung dich chuan hdn
hop cua KET va 6 chit don v6i diy néng do nhu sau:
KET (8,8 - 17684,3 ppb), cafein (495 - 19800 ppb),
procain (480 - 19200 ppb); Isopropylbenzyl amin
(54,5 - 21800 ppb); clopheniramin (50,5 - 20200 ppb);
Diphenhydramin (10,2 - 20400 ppb); Dimethyl sunfon
(550 - 22000 ppb). Tién hanh sic ky voi diéu kién da
khao sat. Ghi lai tin hiéu pic va tién hanh xay dung mbi
tuong quan giita ndng d6 va dién tich twong tmg. Két
qua khao sat sy tuong quan giita ndng do va dién tich
dugc ghi lai ¢ bang 2.

Bing 2. Khoang tuyén tinh, LOD, LOQ ciia KET va chat don bang GC-MS/MS

KET, Phuong trinh hdi quy: y = 7,9295x — 3042,8; R2 = 0,9862 KET | S/N
Nong do (ppb) | 8,8 | 44 88 442 884 1768 8842 17684 | LOD (ppb) | 4,4 | 5,09
Dién tich pic 31 | 141 | 283 | 1559 | 3713 | 7921 54045 | 143967 | LOQ (ppb) | 8,8 | 9,63
Cafein, Phuong trinh hdi quy: y = 11,921x +8330,8; R2=10,9919 CAF | S/N
Nong d6 (ppb) 495 990 | 1980 | 9900 19800 LOD (ppb) | 99 | 5.6
Dién tich pic 3058 6948 | 13940 | 94782 234985 LOQ (ppb) | 495 | 9.6
Procain, Phuong trinh hoi quy: y = 2,0862x — 2983,7; R*=0,9876 PRO| S/N
Nong do (ppb) 480 960 | 1920 | 4800 19200 LOD (ppb) | 96 | 3,3
Dién tich pic 131 392 | 925 | 2660 38052 LOQ (ppb) | 480 | 12,0
Dimethyl sunfon, Phuong trinh hdi quy: y = 1,0013x — 834,85; R2 = 0,9907 DMS| S/N
Nong d6 (ppb) 550 1100 | 2200 | 11000 22000 LOD (ppb) | 550 | 4,96
Dién tich pic 248 581 | 1300 | 8666 21927 LOQ (ppb) | 1100 |16,34
Isopropylbenzyl, Phuong trinh hdi quy: y = 56,265x — 27425; R2 = 0,9905 IPB | S/N
Nong do (ppb) 54,5 109 | 545 | 1090 | 2180 10900 | 21800 | LOD (ppb) | 10,9 | 1,95
Dién tich pic 1224 2445 | 15360 | 35551 | 74962 | 495075 | 1249073 | LOQ (ppb) | 54,5 | 9,74
Clopheniramin, Phuong trinh hoi quy: y = 9,7412x — 5129,80,0634; R2 = 0,988 CLO| S/N
Nong do (ppb) 50,5 101 | 505 | 1010 | 2020 10100 | 20200 | LOD (ppb) | 10,1 | 3,7
Dién tich pic 187 345 | 1988 | 4952 | 10727 | 76822 | 200141 | LOQ (ppb) | 50,5 | 14,7
Diphenhydrazin, Phuong trinh hdi quy: y= 14,694x 6355; R? = 0,9869 DFH| S/N
Nong do (ppb) | 10,2 | 51 102 | 510 | 1020 | 2040 10200 | 20400 | LOD (ppb) | 5,1 | 4,7
Dién tich pic 94 | 311 | 601 | 3412 | 7792 | 17560 | 116341 | 307537 | LOQ (ppb) | 10,2 | 11,08

Két qua cho thay trong cac khoang ndng do ctia mdi chat ¢ sy trong quan tuyén tinh twong ddi tbt gitta nong

d6 va dién tich pic. Nhu véy, phuong phap da dap tng dugc yéu cau vé dudng chuin va khoang tuyén tinh theo tiéu

chuin cua AOAC.
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3.2.5. B¢ lap lai

Do lap lai cuia phuong phap duge dénh gia bang cach phan tich cac mau nén thém chuan lap lai 6 1an doc 1ap &

ndng do 2000 ppb. Céac két qua trinh bay & bang 3.

Bdng 3. D¢ lap lai dinh lwvong KET va chat don bcing GC-MS/MS

Do lap lai TT KET CAF IPB PRO DFH CLO DMS
1 17616 27700 19726 1469 40609 25370 383
2 21072 34841 22018 1735 49659 32020 346
Dién tich pic 3 18112 27786 20725 1413 42386 26865 304
4 17891 28854 20596 1410 41213 26347 370
5 18399 30016 20637 1501 42772 27208 390
6 17890 27228 20725 1349 41613 26073 372
TB 18496 29404 20738 1446 43042 27314 361
RSD % 7,0 9.7 3,5 9,2 7,7 8,8 8,8

Do léch chuin twong ddi cua dién tich pic ty dbi
(RSD %) dao dong tily theo timg chat déu nim trong
gi61 han cho phép. Nhu vay, phuong phap dap tng dugc
yéu cau vé do 1ap lai theo tiéu chuin ciia AOAC.

3.2.6. DY thu hoi

- Chuan bi cac 16 mau trong nén mau nudc thai
khong co cac dbi twong phan tich, thém KET va 6 chit
don o néng do 1000 ppb, 2000 ppb, 5000 ppb vao 3 mau

doc 1ap. Tién hanh xi [y mdu theo quy trinh di xay dung.
- Xac dinh ndng d6 cac chét bang cach dap Gmg cua
chun trong cic mau qua qua trinh xir Iy mau va dap ting
ctia chuan & mau pha trong MeOH.
Tét ca cac 16 mau dugc phan tich ¢ diéu kién sic ky
da chon. Két qua khao sat ty 1€ thu hdi cta cac chat duge
trinh bay ¢ bang 4.

Bing 4. Bé thu hoi dinh lwong KET va chat don bang LLE & GC-MS/MS

Tén chit Do thu hoi (%)
Ngudng nong do KET CAF IPB PRO DFH CLO DMS
TB 101,6 91,8 58,2 76,8 105.,9 107,0 37,2
1000 ppb
RSD % 1,1 1,8 1,0 1,6 1,4 1,5 3,1
TB 92,5 91,7 67,5 50,7 91,6 96,2 39,0
2000 ppb
RSD % 3,9 3,9 9,5 5,0 1,9 2,2 1,6
TB 102,3 94,9 61,7 54,6 107,4 106,5 40,8
5000 ppb
RSD % 1,4 3,8 6,7 3,6 1,2 2,9 0,7

Két qua thim dinh cho théy, ty 1¢ thu hdi cua KET va cac chat don tuong dbi lap lai, & mdi mirc néng do, gia tri
CV @6 thu hoi cac chat giita cac 1an chiét déu nam trong gidi han cho phép, ty 1¢ thu hdi cac chat hau hét > 30 %,
dap tmg yéu cau vé do thu hdi chit phan tich theo tiéu chuin ciia AOAC 2016.

3.3. Ban ludn

Viée str dung GC-MS/MS 1a phuong phap phan tich hién dai, ¢6 d6 nhay cao phu hop voi ddi twong phén tich
trong nén mau nudc thai. KET va cac chat don c6 thoi gian phén tich ngan (< 13 phat). Mt khac quy trinh xir ly
mau bang chiét 16ng - 16ng tién hanh nhanh, giam chi phi, d& thyuc hién so véi quy trinh xtr Iy mau chiét pha rin
[3-6]. Dwa vao dic tinh cua chit phan tich, KET (pka = 7,5), DFH (pka = 8,98), CLO (pka =9,13), 1a cac base yéu,
CAF la mot chat ludng tinh (pka, = 0,7, pka, = 14) va kha nang hoa tan trong chloroform t6t, tai pH 10 thi trén 90
% céc chat ton tai dudi dang phan tir nén chuyén sang dung méi dugc nhiéu hon, do thu hoi cac chat cao (> 90 %),
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PRO (pka = 9,1), IPB (pka = 9,8) 1a mot base yéu, tai
pH 10 khoang hon 50 % IPB ton tai & dang phan tir nén
d6 thu hdi thap hon (>50 %). DMS c6 tinh acid rat yéu
(pka = 28, ¢ 25 °C), kha nang tan trong chloroform kém
hon nén d6 thu hdi thp nhat, tuy nhién vin dat yéu cau
d6 thu hoi (>30 %) theo AOAC 2016. Phuong phap di
xdy dung c6 thé ap dung vao mau nudc thai cua co s¢
nghi ngd san xuit trai phép KET, 1a cong cu hiru ich
gitip b sung thém thong tin vé mau nude thai, phat hién
dugc ca KET va mot s6 chat don thuong diung trong qué
trinh san xuit ma tay.
4. Két luan

Quy trinh phén tich bang LLE va GC-MS/MS cho
phép dinh lugng dong thoi Ketamin va 6 chat don la
CAF, CLO, DFH, DMS, IPB va PRO v¢i tinh ding dam
bao. Quy trinh phén tich da dugc thim dinh theo hudng
dan AOAC 2016 cho thay phuong phép c6 do dic hiéu
- chon loc tdt; do nhay tdt thé hién & LOD thép: 4,4 ppb

cho KET va 5,1 ppb DFH; 10,1 ppb cho CLO va 10,9
ppb IPB; 99 ppb cho CAF va 96 ppb PRO va 550 ppb
cho DMS. Phép phan tich cho dap tng tuyén tinh (R2>
0,98) trong khoang khao sat: 10 - 20000 ppb véi KET,
DFH; 50 - 20000 ppb véi IPB, CLO; 500 - 20000 ppb
v6i CAF, PRO va DMS. D6 lap lai dat yéu cau (RSD tir
3,5-9,9 %). Ty 1¢& thu hoi dat dugc tot véi tat ca cac chat
phan tich: 90,1 - 103,7 % voi KET; 89,5 - 98,6 % véi
CAF; 57,0 - 74,7 % voi IPB; 48,1 - 78,0 % véi PRO;
90,2 - 108,6 % voi DFH; 96,2 - 109,2 % véi CLO va
37,2 - 40,8 % voi DMS. Phuong phép c6 trién vong tot
dé tmg dung phan tich KET va 6 chat don trong miu
nude thai ctia cic co sé san xuat ma tiy.
Lo&i cdm on

Nghién ctru nay duoc tai trg boi dé tai Khoa hoc cong
nghé “Nghién ctru, xay dung quy trinh phan tich hoa
cht trong nude thai co s¢ san xudt trai phép ketamine”,
ma s CTMT.2021.C09.06.
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SUMMARY

Analysis of chemicals in wastewater has been proven as a tool for investigation of narcotic drug production site. In this
study, a gas chromatographic tandem mass spectroscopic (GC-MS/MS) method was developed for the determination in
wastewater of ketamin and 6 other drugs often used as diluent for ketamin: cafein, chlorpheniramine, diphenhydramine,
dimethylsulfon, isopropylbenzyl and procain. The analysis method using liquid-liquid extraction for sample treatment.
A column DBI-MS 30 m, id 0,25 mm x 0,25 mm was used with helium as carrier gas at 1,2 ml/min and multireaction
monitoring at MS/MS detector. The method was validated with high repeatability (RSD % of 1.3 - 7.6 %), good recovery
and linearity in the investigated range according to AOAC guidelines. Validation results showed that the developed
method was suitable for determination ketamin and the 6 diluents in wastewater.

(Ngay nhan bai:13/9/2022; Ngay phan bién:13/9/2022; Ngay duyét dang:14/9/2022)
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XAY DUNG VA THAM PINH QUI TRINH PINH LUGNG D(SNG THOI
CLOPIDOGREL, ASPIRIN VA ACID SALICYLIC TRONG HUYET TUONG
NGUGI BANG PHUONG PHAP LC-MS/MS

TA MANH HUNG

Cuc Qudn ly Dugc Viégt Nam

HOANG VAN DUC, TRAN HOANG,
PHAM THANH HUYEN, PHAN THI NGHIA®

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Clopidogrel, Aspirin, Acid salicylic, LC-MS/MS, huyét tirong

1. Pat van dé

Clopidogrel va aspirin 13 hai thudc duoc st dung rong
rdi nhat voi tac dung chong két tap tiéu cau va du phong
huyét khéi. Clopidogrel duoc sir dung phéi hop véi aspirin
dé du phong tai hep mach sau can thiép mach qua da va
dat stent mach vanh [1]. Clopidogrel (CPD) Ia tién chat
(prodrug) véi tac dung tre ché két tap tiéu cau phu thude vao
chuyén hoa & gan thanh chat chuyén hoa thiol c6 hoat tinh.
Chét chuyén hoa chinh cua clopidogrel 13 acid clopidogrel
carboxylic, chat nay khong co hoat tinh. Aspirin (APR)
¢6 tac dung e ché két tap tiéu cau & muc lidu thip. Khi
ubng, mot phan aspirin duoc thiy phan thanh acid salicylic
(SA) trong thanh rudt. Sau khi vao tuan hoan, phan aspirin
con lai ciing nhanh chéng chuyén thanh acid salicylic,
tuy nhién trong 20 phut du sau khi uéng, aspirin van gitr
nguyén dang trong huyét twong [1].

Sau khi ubng liéu don ché pham clopidogrel/aspirin
ham lugng 75/100 mg, ndong do CPD trong huyét twong
rat thap tir 1 - 3 ng/ml véi mirc d6 dao dong 16n [4].
Mit khac, chat chuyén héa chinh cia CPD la acid
clopidogrel carboxylic c6 ndéng do cao hon rat nhidu
so voi chat me, cung véi kha ning chuyén héa nguoc
& ngoai co thé tao thanh clopidogrel. Do do, chi mot
phan nho chét chuyén hoa acid clopidogrel carboxylic
dugc chuyén hoa nguge ciing 1am thay d6i 16n dén ndng
d6 CPD trong huyét twong lam anh huong dén két qua
phan tich. Boi vay, phuong phép phan tich clopidogrel
can danh gia dugc kha ning chuyén hoa nguoc tir acid
clopidogrel carboxylic, dong thoi phai han ché tdi thiéu
hién tugng nay trong toan bo qua trinh phan tich.

Nong d APR trong huyét tuong c6 murc d6 dao dong
16n giita cac nghién ctru duoc bao céo tir 400 ng/ml dén
1500 ng/ml, cing v6i chat chuyén hoa SA c¢6 ndng do
kha cao 4000 - 5000 ng/ml. O ngoai co thé aspirin, tiép
tuc bi thiy phan tao thanh acid salicylic du¢i anh huong
ctia enzym huyét twong, pH, nhiét d6. Theo cac hudng
din cia EMA va FDA, chat chuyén héa SA can duogc

dinh lugng cung véi chit me APR.

Do vay dé dinh luong dugc CPD, APR va chét
chuyén hoa SA trong mau huyét twong nguoi doi hoi
phéi c6 phuong phap bao quan, xir Iy mau phu hop
cling nhu mét phuong phap phan tich c6 du do nhay,
dac hiu, chinh xac va tin cdy. Dya trén nguyén 1y hoat
d6ng cua phuwong phap sic ky 1ong — khdi phd (LC-MS),
cac phuong phép chiét tach va tham khao tai lidu [3],
chung t6i di tién hanh nghién ctru xdy dung phuong
phép UPLC-MS/MS c6 du dg nhay, déc hi€u, chinh xac,
dinh luong duoc ddng thoi clopidogrel, aspirin va acid
salicylic trong cac mau huyét trong nguoi.

2. Thye nghié¢m
2.1. Nguyén vit liéu

- Chét chuan:

+ Clopidogrel bisulfat (CPD) - chuin cua Vién kiém
nghiém thu6c Trung wong, SKS: 0317247.03, ham lugng
98,97 % tinh theo nguyén trang.

+ Aspirin (APR) - chuan ciia Vién kiém nghiém thude
H6 Chi Minh, SKS: QT078110619, ham luong 99,50 %
tinh theo nguyén trang.

+ Acid salicylic (SA) - chuan cua Vién kiém nghiém
thude Trung wong, SKS: 0118281.01, ham lugng 99,93 %
tinh theo nguyén trang.

+ Glimepirid (GLM) - chudn cua Vién kiém nghiém
thuéc Trung wong, SKS: WS.0108218, ham lugng
97,49 %, tinh theo nguyén trang. Glimepirid dugc su
dung 1am chat noi chuan (IS) cia CPD trong phuong
phap phan tich.

+ Furosemid (FRM) - chuan cia Vién kiém nghiém
thude Trung wong, SKS: 0103128, ham lugng 99,72 %; do
4m 0,07 %. Furosemid dugc st dung lam chét ndi chuan
(IS) cua APR va SA trong phuong phap phan tich.

- Dung méi, héa chat: Pat tidu chuan tinh khiét dung
cho HPLC va LC/MS.
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- Huyét twong (HT) trang: Khong ¢6 CPD, APR, SA  — Nhat Ban); May ly tim lanh (Sigma 4-16KS — Dirc);

cta Bénh vién Trung wong quan doi 108 My c6 bay hoi dung méi dung khi Nito; May Iic xody;

2.2. Thiét bj va dung cu phén tich May loc nuée...

2.2.1. Thiét bi: Cac thiét bi dugc quan 1y va hiéu
chuén theo cac quy dinh ciia ISO/IEC va GLP, bao gom:
May sic ky long khdi phd Waters Xevo TQD (Waters —
My); Can phan tich Mettler Toledo (Thuy S¥, d6 chinh
xac d= 0,01 mg); Tt lanh sau -70 °C £ 5 °C (Panosonic

2.2.2. Dung cu: Binh dinh mtc, pipet loai A, éng ly
tam...

2.3. Piéu ki¢n phaén tich

2.3.1. Piéu kién sdc ky

Bing 1. Piéu kién sdc ky

Cot sic ky: Luna C18(2)-HST; 50x3 mm; 2,5 pm Bao vé cot: C18
Tbe do dong: 0,2 ml/phut Nhiét do cot: 40 °C
Thoi gian (phut) Pha dong A (%) Pha dong B (%)
0 60 40
Pha dong 0,7 90 10
(chuwong trinh gradient): 2 90 10
2,3 60 40
4,5 60 40
- Pha dong A: dung dich acid formic 0,05 % trong acetonitril
- Pha dong B: dung dich acid formic 0,05 % trong nuéc
Thé tich tiém: 5 uL | Nhiét d6 autosampler: 6 °C

2.3.2. Diéu kién khoi pho
Kiéu khdi phd hai 1an (MS/MS), ngudn ion hoa ESI (+) va ESI (-). Cac thong sb cua thiét bi khéi phd dé phat
hién CPD, APR, SA va chat chuan néi (IS) dugc trinh bay ¢ Bang 2.

Bing 2. Cic théng so ciia dau do khoi phé dimg dé dinh heong CPD, APR, SA va chudn ngi

Thing s6 Hoat cht Clopidogrel ((;glll,lle)l_);gl)d Aspirin | Acid salicylic F(‘gl;)lie_ lInSl)d
Ché d6 ion hoa ESI(+) ESI(+) ESI(-) ESI(-) ESI(-)
Dién thé ion hoa (kV) 2,0 2,0 2,5 2,5 2,5
Dién thé chon loc ion V) 32 26 14 14 40
Nhiét do hoa hoi (°C) 500 500 500 500 500
Khi hoa hoi (L/H) 800 800 800 800 800
Khi lam sach (L/H) 25 25 25 25 25
Nang luong phan manh (V) 14 24 6 15 24
Ton ban dau (parent ion) 322 491 179 137 329
Ion tao thanh (product ion) 212 126 137 93 205
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2.3.3. Phurong phdp chudn bi mdu

- Huyét twong dé pha mau: thém kali florid vao huyét
tuong tring dé thu dugc huyét twong pha miu c6 ndng
do kali florid khoang 1 mg/ml.

- Dung dich chuan gdc: chudn bi dung dich chuén
gbc CPD, SA trong acetonitril c6 nong do lan luogt
khoang 400 pg/ml, 1400 pg/ml va dung dich chuan noi
gbc GLM, FRM trong acetonitril ¢6 ndng d6 1an lugt
khoang 500 pg/ml va 500 pg/ml. Dung dich chuin goc
APR c6 ndng do khoang 500 pg/ml duoc chuan bi trong
hdn hop acetonitril — acid formic (99 : 1).

- Dung dich chuén ndi 1am viée: tir cac dung dich
chudn noi gbc chuin bi dung dich chuin lam viéc trong
hdn hop acetonitril - nuée (1:1) ¢6 ndng dd6 GLM va
FRM lan lugt khoang 1 pg/ml va 20 pg/ml.

- Dung dich chudn 1am viée: tir cac dung dich chuin
gbc CPD, APR, SA, chuan bi cic dung dich chudn lam
viéc trong acetonitril — acid formic (99 : 1) c6 ndéng do
chudn bang 20 lan nong d6 mau huyét trong twong tmg.

- Tur cac dung dich chuan lam viéc trong dung moi,
chuan bi cac miu bang cach pha lodng véi huyét twong
trang dé thu duoc cac mau trong duong chuan chua
CPD c6 ndng d khoang tir 10 pg/ml dén 10000 pg/ml,
chudn APR c6 ndng d6 khoang tir 10 ng/ml dén 2500 ng/
ml, chudn SA c6 ndng do khoang tir 70 ng/ml dén 3500
ng/ml va cac mau LLOQ, LQC, SQC, MQC va HQC
chura CPD co6 néng do twong ung 1a 10; 30; 500; 4000;
8000 pg/ml, APR c6 ndng do tuong tmg 1a 10; 30; 125;
1000; 2000 ng/ml va SA c¢6 ndng do twong tmg 1a 70;
210; 875; 1400; 2800 ng/ml.

2.3.4. Phwong phdp xir 1y mdu

Maiu HT dé rd dong & nhiét d6 phong. Hat 200 pl
HT vao 6ng nhya 2 ml. Thém 200 pl dung dich KH,PO,
IM. Thém 20 pl dung dich chuan ndi lam viéc. Thém
1,25 ml tert butyl methyl ether. Lic xo4y 5 phut. Ly tam
2800 g (5000 vong/phut) trong 5 phut. Hat 1 ml 16p trén
vao ong co. Co bay hoi dung méi thu cin. Hoa tan can
trong 400 pl dung moi hoa tan mau. Tiém séc ky.
2.3.5. Phwong phap tinh két qua

Xac dinh néng do CPD, APR, SA c6 trong céc mau
thir (chua biét ndng d6) dwa vao ty 1¢ dién tich pic twong
tmg CPD/FRM, APR/FRM, SA/FRM thu dugc tir sic
d6 cua mau thir va duong chuan twong tng phan tich
trong cung diéu kién.

3. Két qua va ban luin

3.1. Qud trinh phdt trién phwong phdp

- Khao sat xac dinh diéu kién kh6i pho: 1an luot dwa
vao thiét bi khdi phd cac dung dich chuan c6 nong do
cac chat phan tich khoang 1 pg/ml dé xac dinh thong
s6 khéi phé cho ting chit. Phi hop véi cu tric hoa
hoc cla cac chat phan tich, clopidogrel va chuén noi
glimepirid dugc ion héa mang dién tich duong, trong
khi @6 aspirin, acid salicylic va chudn ndi furosemid
duogc ion hoa mang dién tich 4m. Céac thong sé khdi phd
bao gém tin hiéu Ion ban dau/Ion tao thanh, dién thé
jon hoa, dién thé chon loc ion, nang lugng phan manh,
nhiét do hoa hoi, téc d6 khi hoa hoi... duoc xac dinh cho
timg chat phan tich va chuan ngi twong tmg. Tuy nhién,
trén ph6 khéi MS ctia dung dich chuan APR ngoai manh
khéi m/z=179 twong tmg véi ion [APR-H]-, con xuét
hién manh phé khéi m/z=137 tuong tu véi s6 khéi ciia
ion [SA-H]". Nhu vy, trudc khi di vao bo phan tich khbi
phan tir APR da phan manh tai ngudn ion hoa ESI. Qué
trinh nay 1a pht hop voi ciu trac phan tir cia APR bj dt
gdy tai nhom 2-acetyloxy tao ion [SA-H]". Do do, qua
trinh sdc ky phai phan tich dugc APR va SA.

- Khéo st xac dinh diu kién sic ky: do tinh chat ly
hoa khac nhau ctia cac chat phan tich, dong thoi nén mau
dich sinh hoc sau xir Iy van con chira nhiéu tap chit nén
qué trinh sic ky phai rira giai, tach cac chét khoi tap nén
mau. Qua trinh khao sat trén cac hé pha dong va cot sdc
ky khac nhau, lya chon pha dong gdm acetonitril chira
0,05 % acid formic va nudc chira 0,05 % acid formic theo
chuong trinh gradient va sir dung cot sic ky Phenomenex
Luna C18(2)-HST (50 mm x 3mm; 2,5 pm) cho thiy cac
pic CPD, APR, SA can dbi, dap ung cao va 6n dinh.
Dong thoi cac pic APR va SA tach nhau rd rang giup
loai bo anh hudng do hién twong phan manh tai ngudn
ion hoa.

- Khao sat xac dinh diéu kién xu 1y mau: dya trén
tinh chit cua cac chat phén tich va diéu kién sin co,
tién hanh khao sat qui trinh xtr Iy mau bang ki thuét tua
protein va chiét long — long. Véi ki thuat ta protein,
tin hiéu chat phan tich thu dugc thap do pha lodng mau,
khong dap tmg yéu cau gidi han dinh lugng can phai dat
dugc. V6i ki thuat chiét long - long, thudng thu duoc
mau sach hon ki thudt taa protein va co thé lam giau
mau. Khao sat trén cac dung moi khac nhau, lya chon
tert butyl methyl ether 1am dung méi chiét cho ty 18 thu
hoi cao, nén mau sach. Ngoai ra, cic chét phan tich c6
dic diém phan ly khac nhau voi CPD 1a base yéu, pKa
=53 va APR, SA c6 tinh acid, pKa lan luot 1a 3,5 va
2,3. Vi véy, anh huong cia pH dén hiéu suat chiét xay
ra theo chiéu huéng trai nguoc nhau giita cac chat phan
tich, tai pH trung tinh va kiém, hiéu suét chiét CPD cao,
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trai lai, tai pH acid hiéu suat chiét APR va SA cao. Tién
hanh khao sat trén cac dai pH st dung cac acid, mubi &
cac néng d6 va ty 1€ khac nhau, nhan théy khi st dung
dung dich mubi KH,PO, IMvéityI¢ 1: 1 nhan thiy cac
chat phan tich c6 ty 1¢ thu hdi cao, 6n dinh.
3.2. Két qud thiam dinh phwong phdp
3.2.1 B¢ dac hiéu — chon loc cua phuwong phdp

Phan tich cac mau HT tréng va cac mau HT tu tao
chira chuan noi va CPD, APR, SA vé6i ndng d¢ lan lugt
khoang 10 pg/ml; 10 ng/ml; 70 ng/ml theo phuong phap
da duoc xay dung.

Trén sic ky d6 (SKP) ctia mau HT tring (Hinh 1),
tai thoi diém 2,61 phut; 2,15 phat; 1,02 phat va 1,09
phut trung véi thoi gian luu cua CPD, IS-GLM va APR,
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Hinh 1. Sac ky do mau huyét twong trdng
3.2. Puong chuin va khodng tuyén tinh

IS-FRM trong mau chuan (Hinh 2) khong xudt hién cac
pic ¢6 manh phd khbi m/z = 322>>212 (dic trung cho
CPD), manh phé khdi m/z = 491>>126 (dic trung cho
IS-GLM) va manh phd khdi m/z = 179>>137 (dic trung
cho APR), manh phd khdi m/z = 329>>205 (dic trung
cho IS-FRM). Riéng tai thoi diém 1,31 phut, trén SKD
ciia mau HT tring xudt hién dap mg pic c6 manh phd
khéi m/z = 137>>93 (dic trung cho SA), nguyén nhan 1a
do trong huyét twong ngudi ludn ton tai lugng nho acid
salicylic co ngudn gdc tir thirc an dugce dung nap hang
ngay. Tuy nhién, dap tng trén SKP miu HT tring rat
nho va khong 16n hon 20 % dap tmg mau huyét tuong
thém SA & nong d6 LLOQ (70 ng/ml). Do véy, phuong
phép phan tich c6 d6 dac hi¢u - chon loc voi CPD, APR,
SA va IS theo cac quy dinh cua phuong phédp phan tich
thudc trong dich sinh hoc [4],[5].
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Hinh 2. Sdc ky do mdu huyét twong t tao

Phan tich cac mau HT chita chuan CPD c6 ndng dé khoang tir 10 pg/ml dén 10000 pg/ml, chuan APR c6 nong do
khoang tir 10 ng/ml dén 2500 ng/ml chuin SA c6 ndng do khoang tir 70 ng/ml dén 3500 ng/ml va chuan noi twong
ung theo quy trinh da xay du‘ng Tién hanh lap lai trén 5 duong chuén riéng r&. Xac dinh sy twong quan gilta nong
d6 CPD, APR, SA c6 trong mau va ty 1& dién tich pic twong tmg CPD/GLM; APR/FRM; SA/FRM bang phuong
phap hdi quy tuyén tinh, sir dung hé sd ty trong (1/néng d6?). Tom tat két qua xac dinh mbi twong quan tuyén tinh

duoc trinh bay trong Bang 3

Bing 3. Két qua xdc dinh moi twong quan tuyén tinh

Phwong trinh hoi qui (y = ax+b)

STT
CPD APR SA
Puomg chuin 1 y =0,0007x + 0,0002; y =0,0001x - 0,0004; y=0,0013x + 0,0440;
r=0,9980 r=0,9985 r=0,9969
Puong chudn 2 y = 0,0007x + 0,0033; y =0,0001x - 0,0002; y =0,0012x + 0,0561;
r=0,9990 r=0,9984 r=0,9960
Puong chuén 3 y =0,0007x + 0,0021; y =0,0001x - 0,0001; y=10,0012x + 0,0517,;
r=10,9991 r=0,9984 r=0,9949
Puong chudn 4 y =0,0007x + 0,0014; y =0,0001x - 0,0003; y =0,0013x + 0,0420;
r=0,9984 r=0,9987 r=0,9976
Puong chuén 5 y =0,0007x + 0,0024; y =0,0001x - 0,0002; y=10,0013x + 0,0509;
r=0,9999 r=0,9978 r=0,9942
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Két qua tham dinh cho thay trong khoang ndng do
tir 10 pg/ml d&én 10000 pg/ml ddi véi CPD, tir 10 ng/ml
dén 2500 ng/ml d6i voi APR, tir 70 ng/ml dén 3500 ng/
ml d6i voi SA ¢6 su twong quan tuyén tinh giita nong do
CPD, APR, SA voi ty 1¢ dién tich pic tuong ing CPD/
GLM; APR/FRM; SA/FRM véi hé sb twong quan >
0,99. Nong do CPD, APR, SA xéc dinh tir dudng chuan
so véi gia tri 1y thuyét déu dat xap xi 100 % va niam
trong gidi han cho phép theo qui dinh cua phuong phap
phan tich thudc trong dich sinh hoc.

3.3. Gidi han dinh lwong dwdi ciia phwong phdp
Phén tich cac mau huyét tuong tring va mau huyét
tuong chira CPD, APR va SA voi néng do lan luot
khoang 10 pg/ml; 10 ng/ml va 70 ng/ml (mau LLOQ).
Xac dinh dién tich pic CPD, APR, SA va chuin ndi
GLM, FRM cua cac mau LLOQ va xac dinh néng do
CPD, APR, SA c6 trong cac mau tir duong chuan tién
hanh 1am song song trong cing diéu kién. Tién hanh
trén 3 ngay khac nhau. Két qua tham dinh gi6i han dinh
luong dudi cua phuong phap dugc trinh bay ¢ Bang 6.

Bing 6. Két qua xdc dinh gid tri LLOQ

. Nong dd xac dinh bg ding so véi TV 16
Ngxay Ty 1€ dién tich pic tir dwdng chuin nong d thuc LLOQ /Zero
tham (ng/ml) (%)
dinh

CPD/GLM | APR/FRM | SA/FRM | CPD | APR | SA | CPD | APR| SA |CPD|APR| SA
0,020 0,001 0,144 11,4 | 8,8 | 73,8 | 111,7| 86,8 | 104,9
0,017 0,002 0,147 88 | 11,2 | 75,7 | 85,9 | 111,0|107,7
0,017 0,001 0,137 90 | 85 | 683 | 88,3 | 84,5 | 97,2 ) ] 57
Neay 1 0,017 0,002 0,140 94 | 9,6 | 70,5 | 92,1 | 95,1 |100,3 ’
0,016 0,001 0,143 7,5 | 64 | 72,9 | 74,0 | 62,9 |103,7
0,017 0,002 0,130 85 | 10,1 | 63,1 | 83,5 [100,2| 89,7
Trung binh (%) 89,3 | 90,1 | 100,6
CV (%) 14,1 | 18,2 | 64
0,016 0,002 0,132 10,5 | 12,4 | 69,5 | 103,4|122,4| 98,9
0,017 0,001 0,130 1,3 | 9,3 | 68,6 |111,1| 92,6 | 97,6
0,017 0,002 0,136 11,6 | 12,2 | 72,2 |114,2|121,2|102,7
. 0,022 0,001 0,138 15,2 | 11,1 | 73,9 | 148,8|109,9 | 105,1
Ngay 2 148,7| - 8,0
0,016 0,001 0,135 10,8 | 10,7 | 71,9 | 105,6 | 105,7 | 102,2
0,018 0,002 0,140 11,9 | 11,4 | 754 [116,2 | 113,1|107,3
Trung binh (%) 116,6 | 110,8 | 102,3
CV (%) 142 | 9,9 | 3,6
0,025 0,002 0,153 12,6 | 10,9 | 78,9 | 124,0]108,0 | 112,3
0,024 0,001 0,138 11,9 | 83 | 69,4 |116,4| 82,0 | 98,8
0,023 0,002 0,160 1,3 9,9 | 83,5 [110,5| 97,5 | 118,8
. 0,018 0,002 0,153 8,5 | 10,6 | 78,6 | 83,4 [ 105,1|111,8
Ngay 3 139 - 6,3
0,022 0,002 0,153 11,0 | 10,7 | 78,9 [108,0|105,7|112,3
0,024 0,002 0,164 12,0 | 11,3 | 85,6 [117,2|112,3|121,7
Trung binh (%) 1099 | 101,8 | 112,6
CV (%) 12,9 | 10,6 | 7,0
Trung binh (%) 105,2 | 100,9 | 105,2
CV (%) 17,2 | 149 | 7,6

(-): khong xac dinh

Két qua thdm dinh cho thdy ty 1& dap Gmg cua pic CPD, APR, SA trong cic mau LLOQ (ndng d6 1an lugt khodng
10 pg/ml; 10 ng/ml; 70 ng/ml) so voi dap tng tai thoi gian luu twong ing trong cac mau huyét twong trang c6 thém
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chuén noi (mau zero) déu > 5; ty 1€ néng do CPD, APR,
SA xé4c dinh tir duong chudn so voi nong do thuce co trong
mau nam trong khoang tir 80 — 120 % (trung binh = 105,2 %
va CV = 17,2 % cho CPD; trung binh = 100,9 % va CV
= 14,9 % cho APR; trung binh = 105,2 % vaCV =7,6 %
cho SA) dap g yéu cau giéi han dinh lwong duéi cia
phuong phap phan tich thudc trong dich sinh hoc.

3.4. Xdc dinh do dung, do lap lai ciia phwong phdp

Tién hanh thim dinh d6 dung, d6 lap lai trén 5 16 mau
thr LLOQ, LQC, SQC, MQC va HQC. Xac dinh ham
luong CPD, APR, SA c6 trong mau bang phwong phap
duong chuan va ty 1& % giita ndng do xac dinh duoc tir
duong chudn so v6i ndng do 1y thuyét. Tién hanh trén
3 ngay khac nhau. Két qua xac dinh d6 dang, do lap lai
cua phuong phéap duoc trinh bay ¢ Bang 7, 8, 9.

Bing 7. Két qua tham dinh dg ding, dé lap lai trong ngay va khdc ngay - CPD

Miu LLOQ Miu LQC

Pj ding, (10 pg/ml) (30 pg/ml)

Miu SQC Miu MQC Miu HQC
(500 pg/ml) (4000 pg/ml) | (8000 pg/ml)

Do Dy Dy Do
dung | laplai | dung | lap lai
(%) | (CV%) | (%) | (CV%)

Do lap lai

Dy Dy Do Do Dy Do
dung | lap lai | dung | lap lai | dung | ldp lai
(%) | (CV%) | (%) | (CV%) | (%) | (CV%)

Ngay | (n=6) | 89,3 | 14,1 | 103,8 | 11,0

97,9 10,8 | 106,9 | 14,8 107,1 13,3

Ngay 2 (n=6) 116,6 14,2 109,3 14,5

102,1 7,9 1024 9,9 103.,4 7,0

Ngay 3 (n=6) 109,9 12,9 100,5 13,4

93,5 5,2 94,6 9,9 95,5 5,1

Khéc ngay (n=3) | 105,2 17,2 104,5 12,8

97,8 8,7 101,3 | 124 | 102,0 10,1

Bing 8. Két qua tham dinh do diing, 6 lap lai trong ngay va khdac ngay - APR

Miu LLOQ MAu LQC
Po ding, (10 ng/ml) (30 ng/ml)

Miu SQC Miu MQC Miu HQC
(125 ng/ml) (1000 ng/ml) (2000 ng/ml)

Dy | Dolap | Dj by
dung lai dung | lap lai
(%) | (CV%) | (%) | (CV%)

Do lap lai

Do Do Do Do Do Do
dung | laplai | dung | lap lai | dung | lap lai
(%) | (CV%) | (%) | (CV%) | (%) |(CV%)

Ngayl (n=6) | 90,1 | 182 | 97,6 | 11,9

105,7 9,2 111,7 8,4 111,4 | 5,5

Ngay2 (n=6) | 1108 | 99 | 1008 | 10,6

100,2 4,6 98,3 4,2 101,8 | 4,6

Ngay3 (n=6) | 101,8 | 10,6 | 932 | 85

96,0 4,9 97,9 5,6 94,4 3,6

Khéc ngdy (n=3)] 100,9 | 14,9 | 972 | 104

100,6 7,5 102,6 8,9 102,6 | 83

Bing 9. Két qua tham dinh dg ding, d¢ lap lai trong ngay va khdc ngay - SA

dung | laplai | dung | lap lai
(%) | (CV%) | (%) | (CV%)

Miu LLOQ Miu LQC Miu SQC Miu MQC Miu HQC

P ding, (0,2 ng/ml) (0,6 ng/ml) (4 ng/ml) (20 ng/ml) (40 ng/ml)
Ars . Do Do Do Do Do Do Do Do Dj Do
DQ lap lal 1 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢

dung | lap lai | dung | laplai | dung | lap lai
(%) | (CV%) | (%) | (CV%) | (%) |(CV%)

Ngayl (n=6) | 100,6 | 64 | 1098 | 83

109,1 8,3 110,0 8,6 103,8 | 5,8

Ngay2 (n=6) | 1023 | 3.6 | 1069 | 84

103,3 4,8 97,3 2,7 94,9 3,6

Ngay3 (n=6) | 1126 | 7.0 | 1060 | 28

101,3 4,3 97,8 6.2 92,0 3.2

Khéc ngdy (n=3) | 1052 | 7.6 | 107.6 | 6.8

104,6 6,7 101,7 8,6 96,9 6.8

Két qua tham dinh cho thiy & cac khoang ndng do thip; trung binh va cao, phuong phéap c6 do dang trong ngay,
khac ngay tir 85 % dén 115 % (ngoai trir mau LLOQ tir 80 % dén 120 %); do lap lai trong ngay, khac ngay véi gia tri
CV < 15,0 % (ngoai trir mau LLOQ v&i CV < 20 %); dap tmg cic yéu cau vé do dung, do lap lai ciia phuwong phap
phan tich thudc trong dich sinh hoc theo hudng dan ciia US-FDA va EMA.

24 Tap chi KIEM NGHIEM THUOC - S6 4.2022; Tap 20.(78)



3.5. D¢ on dinh cua hoat chit trong huyét tuwong
Tién hanh nghién ctru do on dinh ciia CPD, APR, SA
trén cac 16 mau LQC va HQC. Cac 16 mau nay duoc thém
chat chuyén héa acid clopidogrel carboxylic (CCA) &
nong d6 1000 ng/ml dé danh gia anh huong cua qua
trinh chuyén hoa nguoc tir chat chuyén héa CCA thanh

chit me CPD. Péanh gia d6 6n dinh cia CPD, APR, SA
trong HT béang cach so sanh ndng d6 CPD, APR, SA ¢6
trong mau dugc bao quan & nhitng didu kién nhat dinh
v6i ndng d6 pha thuc té. Két qua nghién ctru 6 6n dinh
ciia CPD, APR, SA trong huyét tvong & ca hai khoang
ndng do thap va cao duoc trinh bay trong Bang 10.

Bing 10. Két qua nghién ciru dé on dinh ciia CPD, APR, SA trong huyét twong

i & LQC HQC

D on dinh CPD | APR | S4 | CPD | APR| $4
Nong do trung binh | 26,2 | 102,1 | 2312 | 6853,1 |1915,0] 2575.6

Sau 4 chu ky dong — ri dong % d6 on dinh 87.7 | 315 | 109.6 | 864 | 933 | 91.6

CV % 52 114 | 101 | 06 | 36 | 3.1
D6 én dinh thf gian ngén |_Nongdo trungbinh | 292 | 29,8 | 241,5 | 73244 [1917,6] 28811
R % d6 on dinh 983 | 96.6 | 1145 | 923 | 93.4 | 102.4

(6 gio; nhiét do phong) CV % 4.1 10.1 77 38 | 109 | 13.1
PG én dinh trong autosampler | Nong do trungbinh | 27.3 [ 27.7 | 188.9 | 70903 [1877.0] 27017

o % d6 on dinh 91,6 | 92.1 | 894 | 89.1 | 93.6 | 959

(48 gio; 6 °C) CV % 8.0 8.4 8.3 51 | 115 | 149
D6 én dinh thoi gian dai Néng o trungbinh | 262 | 31,8 | 236,5 | 69994 [1982,6] 29356
‘ o % d6 on dinh 884 | 1033 | 112.1 | 883 | 96.6 | 1044

(79 ngay; -70 °C £ 5 °C) CV % 114 44 8.8 56 | 40 | 7.0

Két qua tham dinh cho thdy do 6n dinh cua CPD,
APR, SA trong huyét trong c6 mit ctia chit chuyén hoa
CCA tai cac diéu kién bao quan khac nhau (sau 5 chu ky
dong — ra dong; bao quan ¢ nhiét do phong sau 6 gio;
bao quan trong autosampler sau 48 gio va bao quan &
-70 °C + 5 °C sau 79 ngay) dap tmg cac yéu cau vé do
6n dinh ciia phuong phéap phan tich thude trong dich sinh
hoc. Dong thoi qué trinh chuyen hoa ngugc cia chat
chuyen hoa CCA tao thanh chit me CPD duoc kiém soét.

4. Két luan

Nghién ciru da xay dung dugc phuong phap dinh
luong dong thoi clopidogrel, aspirin va chit chuyén

hoa acid salicylic trong huyét twong ngudi bang UPLC/
MS-MS véi gia tri gidi han dinh luong dudi lan luot 1a
10 pg/ml, 10 ng/ml va 70 ng/ml; khoang tuyén tinh rong,
lan luot tir 10 dén 10000 pg/ml; 10 dén 2500 ng/ml va
70 ng/ml dén 3500 ng/ml, phu hop véi thong s6 dugc
dong hoc cua cac chit phan tich; d6 dung, do lap lai
déap ung yéu cau d6i voi phuong phap phan tich thude
trong dich sinh hoc theo qui dinh cuia EMA [4] va US-
FDA [5]. Thoi gian phéan tich ngan (4,5 phit cho mdi
mau). Phuong phap phan tich ¢ thé img dung trong cac
nghién ctru danh gia sinh kha dung va tuong duong sinh
hoc ché pham chira hoat chat clopidogrel va aspirin.
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SUMMARY

A high throughput and specific method using ultra performance liquid chromatography tandem mass spectrometry
for simultaneous determination of clopidogrel, aspirin and salicylic acid in human plasma was developed. The Waters
Xevo TOD UPLC-MS/MS was operated under the multi reaction-monitoring mode using both of positive electrospray
ionization and negative electrospray technique. Clopidogrel, aspirin, salicylic acid and internal standard were
extracted from human plasma by liquid - liquid extraction technique using tert butyl methyl ether. The reconstituted
samples were chromatographed on a C18 column (dimention 50 x 3 mm, particle 2.5 um) with a gradient elution at a
Sflow rate of 0.2 ml/min using 0.1 % formic acid in water — 0.1 % formic acid in acetonitrile. The standard curves were
found to be linear in the range 10 to 10000 pg/ml, 10 to 2500 ng/ml and 70 to 3500 ng/ml for clopidogrel, aspirin,
salicylic acid, respectively, with mean correlation coefficient of > 0.99 for all analysis. The intra-day and inter-day
precision and accuracy were within 85 % - 115.0 %. Total run time was 4.5 min only. This method can be used for
BA-BE studies of clopidogrel and aspirin combination preparations.

(Ngay nhan bai:29/3/2021; Ngay phan bién:27/10/2022; Ngay duyét dang:03/11/2022)

DINH DANH, SO BO XAC PINH THANH PHI:iI\‘I VA TAC DUNG
CUA LATRA HOA VANG (CAMELLIA HAKODAE) TRONG TAI TAY NGUYEN

NGUYEN HOANG THAO MY, TRUONG MINH NHUT,

NGUYEN BUC TUAN, NGUYEN HUU LAC THUY*

Khoa Duwge, Dai hoc Y Duoc Thanh pho Ho Chi Minh

Tur khoa: tra hoa vang, Camellia Hakodae, polyphenol, flavonoid, tdc dung sinh hoc, Tay Nguyén.

1. PAT VAN DE

Tra hoa vang (THV) la mét phan nhém cua ho Tra
(Theaceae), phan bd chu yéu & cac nude chau A nhu
Trung Qubc, An D6 ... Tai Viét Nam, THV phan bd
doc khe"lp cac tinh thanh v&i hon 40 loai da dugc tim
thdy [1]. Cac tac dung sinh hoc trong THV nhu chéng
oxy héa, khang khuén, khang viém .... da dugc cong bd
va c6 lién quan dén cac thanh phan hoéa hoc trong tra,
bao gdm flavonoid, polyphenol, tannin ... [2]. Hién nay,
nhiéu loai THV dd duoc nudi trong va phat trién trén
nhiéu tinh thanh trong ca nudc, va vung Tay Nguyén
noi ¢ diéu kién khi hau va thé nhudng thich hop cho
su phat trién ciia THV 1a mot trong nhiing khu vyc duoc
lya chon. Trong nghién ctu trude, mot loai THV tai Tay
Nguyén la Camellia flava (Pitard) Sealy da duoc dinh
danh va dénh gia so bo tac dung sinh hoc [3]. O nghién
clru nay, chung toi tiép tuc nghién ctru dinh danh mot
loai THV khéc tai ving Tay Nguyén qua dic diém thyc
vat, DNA; nghién ctru thanh phan héa hoc dong thoi
danh gia mot s6 tac dung sinh hoc in vitro. Cac két qua
nghién ctru ndy sé 1a gop phan bo sung dit liéu vé thanh

phén hoa hoc va tac dung sinh hoc cia cac loai THV, dac
biét 1a THV trong tai Ty Nguyén.

2. THUC NGHIEM

2.1. Poi twong nghién ciru

Mot loai THV duogc thu hai tai xa Nghia Hung,
huyén Chu Pah, tinh Gia Lai - Tay Nguyén vao thang
01/2022. MAu tiéu ban c6 ma sb L4.100222 duoc luu
mAu tai bd mon Phan tich — Kiém nghiém, khoa Dugc,
bai hoc Y Dugc Tp.HCM.

Mau cao 1a: Chiét 100 g bot 1a da dugc say kho & 50
°C va xay thanh bot tho bang phuong phap chiét ngdm
kiét v6i dung méi ethanol 70 %. C6 thu hdi dung moi
thu duoc cao 14. P Am cua cao 1a 22,5 %.

2.2. Dung méi, hoa chat, trang thiét bi nghién ciru

Cdc dung méi, héa chdt va thuoc thie dat tinh
khiét phan tich mua tir hang Merck (Pikc), bao gom:
methanol, dung dich son phén — luc iod, natri carbonat,
nhom clorid, natri acetat, dung dich acid hydrocloric, hd
tinh bot, thudc thir iodin 0,1 N, dinatri hydrophosphat
dodecahydrat, natri dihydrophosphat dihydrat, kali
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ferricyanid, sit (IIT) chlorid, acid tricloroacetic (TCA),
DPPH, ABTS, thudc thr Folin-Ciocalteu, acarbose
(Merck), enzym a-amylase (Sigma Aldrich).

Cdc chdt chuan sit dung trong nghién ciru gom:
acid ascorbic (ham lugng 99,5 %; s6 16 QT0160722),
quercetin (ham luong 95,8 %; s6 16 QT104140520)
(Vién Kiém nghiém thudc Tp.HCM), acid gallic (ham
lugng 97,0 %) (Sigma Aldrich).

Mdy méc va thiét bi: kinh hién vi Carl Zeiss; ti an
toan sinh hoc Telstar Bio II Advance Plus; ndi hép tiét
trung Hirayama HV50; can k¥ thuat Kenrn; can phan
tich Sartorius; may do quang Gene Quant 1300; may
quang ph6 UV — Vis Shimadzu 1900i.

2.3. Phwong phdp nghién ciru

2.3.1. Khao sat dac diém thuc vit

Céc dic diém hinh thai cua loai nhu co quan sinh
dudng va co quan sinh san dugc quan sat, mo ta va chup
hinh. Vi phau than, 13, bot 14 va bot hoa duoc chuan bi
va quan sat dudi kinh hién vi quang hoc, m ta chi tiét.

2.3.2. Gidi trinh tw gen

DNA tir mé 14 dugc chiét tach sir dung DNA Dneasy
Plant Mini Kit theo huéng dan cia Qiagen. DNA di tach
chiét, kiém tra sy tinh khiét va khuéch dai bang PCR voi
cac giai doan sau: khoi dau (98 °C, 30 gidy, 1 lan); bién
tinh (98 °C, 15 gidy, 35 lan); bét cip (55 °C, 30 gidy, 35
1an); kéo dai (72 °C, 40 gidy, 35 1an) va két thuc (72 °C,
600 gidy, 1 1an). San pham PCR duoc kiém tra tinh khiét,
sau d6 dugc giai trinh tu va so sanh véi dit li¢u trén NCBI.

2.3.3. Xdc dinh ham leong polyphenol toan phan

Ham lugng polyphenol toan phan trong cao dugc thir
nghiém theo huéng dan ctia ISO 14502-1:2005 [4]. Cao
14 dugc pha lodng bang methanol dén ndng do thich hop,
phan mg véi thude thir Folin-Ciocalteu trong Na,CO,
tao thanh san pham hap thu cuc dai & budc song 765 nm.
Két qua duoc biéu dién bang don vi mg GAE/g (s6 mg
acid gallic trong | g cao).

2.3.4. Xdc dinh ham lwong flavonoid toan phan

Ham luong flavonoid toan phéan trong cao dugc
tién hanh theo nghién ciru ciia Chatatikun va cong su
(2013) [5]. Cao 14 dugc pha loang béng methanol dén
ndng do thich hop, phan tng véi thude thi AlCl, trong
CH,COONa tao thanh san pham c6 mau vang va do d¢
hap thu & budc song 415 nm. Két qua dugce biéu dien
bang don vi mg QE/g (sb mg quercetin trong 1 g cao).

2.3.5. Pdnh gid tac dung chong oxy héa

2.3.5.1. Kha ning bat gbc tu do DPPH

Quy trinh danh gia kha ning bat gbc tw do DPPH
duoc thuc hién theo md hinh cua Kedare va cong su [6].
Két qua duoc thé hién qua gia tri ICy, (ng/ml) va so sanh
v6i voi mau ching duong acid ascorbic.
2.3.5.2. Kha ning bat goc tw do ABTS

Quy trinh dénh gia kha ning bét gdc tu do ABTS
duoc thuc hién theo md hinh cia Roberta va cong su
(1999) [7]. Két qua duoc thé hién qua gia tri ICy, (ng/
ml) va so sanh véi véi mau ching duong acid ascorbic.

2.3.5.3. Pénh gid tong nang lyc khir

Quy trinh danh gia téng nang luc khir dugc thuc hién
theo mo hinh cua Ferreira va cong su (2007) [8]. Két
qua dugc thé hién qua gia tri ECy, (ug/ml) va so sanh
véi véi mau ching duong acid ascorbic.

2.3.6. Panh gia tac dung (rc ché hoat tinh enzym
a-amylase

Quy trinh d4nh gia tic dung tic ché hoat tinh o-amylase
duoc thyuc hién theo mo hinh ctia Akkarachiyasit va cong
sur ¢6 hiéu chinh [9]. Két qua duoc thé hién qua gid tri IC,,
(mg/ml) va so sanh véi voi mau ching duong acarbose.

3. KET QUA NGHIEN CUU
3.1. Két qua dac diém thuc vit
3.1.1. Bac diém hinh thdi

Cay gb nho cao 2,0 — 5,0 m, mau xam, tiét dién than
da giac. La don, moc cach, khong cé 1a kem. Phién 14
hinh bau duc dau nhon, dai 28 — 30 (cm), rong 4,0 — 5,5
(cm), mau xanh luc mat trén dam hon mat dudi, nhan,
bia phién c6 ring cua can. Gan 14 hinh 16ng chim ndi rd
& mit dudi, co 11 — 13 d6i gan phu. Cudng 14 méau xanh,
hinh try, mat trén c6 ranh can, dai 0,9 — 1,3 (cm).

Hoa riéng 1é moc & nach 1a. Hoa gan déu, ludng tinh.
Cudng hoa hinh try, mau xanh lyc, nhin. L4 bac giéng 1a
binh thuong. La béc con 7 — 8, hinh bau duc, mau xanh
luc, dai 1 — 3 (mm), rong 3 — 5 (mm). La dai 5, gan déu,
roi nhau, hinh bau duc, mau xanh luc, dai 4 — 5 (mm),
rong 5 — 7 (mm). Canh hoa 8 — 9, gin déu, roi nhau, dinh
thanh 2 — 3 vong, canh hoa hinh bau duc, mat ngoai mau
vang phot tia, mat trong mau vang, dai 2,5 — 4,0 (cm),
rong 2,0 — 2,5 (cm).

Nhi rét nhiéu, roi nhau, khéng déu, dinh trén dé hoa
thanh nhiéu vong. Chi nhj dang soi mau vang, dai 2,5 —
3,0 (cm), nhan. Bao phén mau vang, hinh bau duc thuén
dai, 2 6, mé bang duong nut doc, hudng trong, dinh day.
Hat nhiéu, roi, hinh cau, duong kinh 37,5 — 40,0 (um)
mau vang, c6 3 ranh.
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Hinh 1. Ddc diém hinh thdi cia lodi nghién ciiu
(1: Toan cdy, 2a: Hoa chwa no; 2b: Hoa no; ZQ.' Nu hoa; 3a: Cdnh hoa‘; 3b: Lad dai; 4a: Mat trén cﬁq la; 4b: Mat dy‘éi cua
la; 4c: La non; 5: Bo nhi; Sa: Chi nhi; 5b: Bao phan; 5c: Hat phan; 6a: Bau nodn, 6b: Voi nhuy, 6¢: Dau nhuy, 6d: Bau nodn

cdt ngang)

L& nodn 3, dinh nhau, tao bau trén, 3 6, mdi 6 ¢6
2 noan, dinh noan trung tru. Bau noin mau vang, mat
ngoai nhan, cao 2 — 3 (mm). Voi nhuy 3, hinh soi, dai
2,0 — 2,5 (cm), mau vang. Pau nhuy 3, hinh diém, mau
vang dam.

So véi ddc diém hinh thai cua loai Camellia flava,
loai Camellia hakodae ¢ chiéu dai 14 c6 thé dén 28
— 30 (cm), gap khoang 3 lan so voi khoang tbi da cua
Camellia flava; ddng thoi mép 14 kha ctng chic, ring
cua kha rd nguogc lai véi dang mém va luon song &
Camellia flava [3].

Vé hinh thai cia hoa, loai Camellia hakodae ghi
nhén rd kich thudc canh hoa thuong 16n hon, mat ngoai
mau vang phot tia va médt trong vang so voi mau vang
déng nhét trén Camellia flava. Lanoan 5, dinh nhau, tao
bau trén 5 6 cung dau nhuy 5 & Camellia hakodae giup
phan bi¢t so vdi 14 noan 3, dinh nhau, tao biu trén 3 6
cung dau nhuy 3 & loai Camellia flava [3]. Cac dic diém
con lai vé hinh dang cuéng hoa, 14 béc, 14 dai, nhi , nhuy
gan nhu trong dong & 2 loai so sanh.

3.1.2. Pdc diém vi hoc

Vi phau than gan tron bao gdm ban, m6é mém vo dao,
md ctng, libe 1, libe 2, mach gd 1, mach gb 2, mo mém
gd 1, mé mém gd 2, tia tiy, mé mém tiy, tinh thé calci
oxalat hinh cau gai va tinh bot.

Ving gan 14 day gap 4,0 — 4,5 lan vung thit 14, mat
dudi 16i nhidu hon mit trén bao gdm biéu bi trén, biéu
bi dudi, mé day goc trén, mé day goc dudi, mé mém
khuyét, hé théng dan hinh cung vé6i gd & trén va libe &

dudi, mach go, m6é mém go, mo cliing, thé ciing va tinh
thé calci oxalat hinh cau gai.

Hinh 2. Déc diém vi phau ld cia lodi nghién ciru

(A: vi pthM gan la; B: vi phau thit la; C: vi phdu cuéng
la; 1a: biéu bitrén; 1b: biéu bi dwdi; 2a: mo day trén; 2b: mo6
day dudi; 3: mo mém; 4: mo cing; 5: go; 6. libe; 7: thé cung;
8: tinh thé calci oxalat; 9: mé mém giqu; 10: mé mém xop)

Vi phau cudng 14 ¢ mit trén c6 hai tai nho va mat
dudi 16i tron bao gébm biéu bi, mé day géc, mé mém
khuyét, hé thong dan hinh cung véi gd ¢ trén va libe &
dudi, mach gd, mé mém g, thé ctng va tinh thé calci
oxalat hinh cau gai.

Vi phau thit 14 c6 biéu bi trén, biéu bi dudi, 15 khi,
mé mém giau, mo mém xép va tinh thé calci oxalat hinh
ciu gai.

bic diém vi hoc cho théy loai Camellia hakodae co
ving gan 14 ndi bat day gip 4 - 5 lan va vang thit 14 cing
nhiéu tinh thé calci oxalat hinh ciu gai so v6i loai da
nghién ctu trude d6 Camellia flava.

3.1.3. Pdc diém bét dwoc lidu

Bot 1a mau xanh; bt hoa mau vang, khong mui.
Du6i kinh hién vi quang hoc quan sat thay 8 cau ti trong
bot 14 va 5 cau tir trong bot hoa
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Hinh 3. Pic diém bét 1 lodi nghién ciru
1. Bot ld; 2. Mdnh biéu bi trén; 3. Mdnh biéu bi c6 16 khi; 4.
Manh ‘mach xoz{n; 5. Bo soi; 6. Mdnh mo mém gidu, 7 Manh
mo meém; 8. Thé cirng; 9. Tinh thé calci oxalat hinh cau gai

Bot dugc lidu cuia loai nay tuong dbi giéng véi bot
duoc liéu cta loai Camellia flava.

Nhin chung, dic diém vé kich thudc 14 to cta loai (co
thé 1én dén 28 — 30 cm) 1a mot dac diém ndi bat, khong
nhirng gitip phan biét gitra cac loai tra hoa vang véi nhau
ma con 1a mot ddu hiéu gitip nhan dién va dy doan tén
khoa hoc mot cach dé dang va chinh xac hon. Ngoai
ra, cac dic diém veé 14 nhin co mép rang cua, bau nhuy
khong 16ng phu hop véi mo ta hinh thai thuc vat cta loai
Camellia hakodae Ninh theo 3 tai liu tham khao. [1,
10, 11]. Vi vay, c6 thé du doan tén khoa hoc cua loai la
Camellia hakodae Ninh.

3.2. Két qua gidi trinh tw gen
Thir nghiém giai trinh tw gen nham khing dinh dy

Hinh 4. Bdc diém bot hoa loai nghién ciru
1. Bt hoa, 2. Mdnh biéu bi ld dai; 3. Mdnh biéu bi cénh
hoa; 4. Hat phan; 5. Manh bao phan; 6. Manh chi nhi

doén tén khoa hoc tir dic diém hinh thai. Mau 14 duoc
chiét tach DNA va khuéch dai mot phan ving gen matK.
Sau khi giai trinh tu gen, két qua dwoc BLAST dbi chiéu
v6i ngan hang gen NCBI. Két qua giai trinh tu gen dugc
trinh bay & hinh 5. Két qua giai trinh tw gen cho thay
doan gen matK phan 1ap duoc tir mau nghién ciru c6
chiéu dai 600 bp.

Két qua so sanh doan matK cta mau thir loai nghién
ctru voi mau dbi ching loai Camellia hakodae Ninh [ma
s6 KR140092.1, 2015] dugc cong bd trén Genbank cho
thiy muc do twong dong 1a 100 %. Tir két qua khao sat
thuc vat hoc va giai trinh ty DNA, loai THV nghién ctru
duoc xac dinh tén khoa hoc dﬁy du la Camellia hakodae
Ninh, thudc ho tra Theaceae.

TAAGATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTT
GGCAGCATTCCGAGTAACTCCGCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCCGCG
GTAGCTGCCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACTAG
CCTTGATCGTTACAAAGGGCGATGCTACCACATCGAGCCCGTTGCTGGAGAAGAAAGT
CAATTTATTGCTTATGTAGCGTATCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAAC
ATGTTTACTTCCATTGTGGGTAATGTATTITGGGTTCAAAGCCCTGCGCGCTCTACGTCT
GGAAGATCTGCGAATCCCTACTGCGTATGTTAAAACTTTCCAAGGACCGCCTCATGGC
ATCCAAGTTGAAAGAGATAAATTGAACAAGTATGGTCGTCCCCTGTTGGGATGTACTA
TTAAACCTAAATTGGGGTTATCTGCTAAAAACTACGGAAGAGCAGTTTATGAATGTCTC

CGCGGTGGACTTGATTTTAC

Hinh 5. Két qua gidi trinh tw gen cia lodi nghién ciru

Nghién ctru da khuéch dai ving gen matK va ghi
nhén doan gen phan lap dugc co chiéu dai 600bp so voi
ving rbeL v6i két qua 730 bp di thuc hién & Camellia
flava. Ca 2 loai déu cho két qua tuong thich vé tén khoa
hoc trén ngan hang gen NCBI.

3.3. Két qud xdc dinh ham legng polyphenol toan phin

Ham lugng polyphenol toan phan duge xac dinh
bang phan tmg vai thude thir Folin-Ciocalteu. Acid gallic
dugc sir dung 1am chét ddi chiéu, trong khoang ndng do
10,0 dén 50,0 pg/ml. Phép dinh lugng c6 phuong trinh
hoi quy la: y=0,0107x + 0,0301, va R> = 0,9994; trong

d6 y 1a ham luong polyphenol toan phan (mg GAE/g),
x 12 néng d6 mau thir (ng/ml). Mau cao thir duoc pha
dén ndng do thir 1a 400 pg/ml. Polyphenol toan phan co
trong cao 1a C. hakodae dugc cd ham lugng 1a 55,16 +
0,02 mg GAE/g.

Chwa c6 cong trinh nghién ciru vé ham lugng
polyphenol toan phan cia loai Camellia hakodae phan
bd trong tu nhién. So sanh v&i ham luong polyphenol
toan phan cua loai Camellia flava trong tai Ty Nguyén
(104,36 + 0,03 mg GAE/g), ham lugng trong loai nghién
ctru thap hon 2 14n [3]. Tuy nhién, khi so sanh két qua
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nghién curu véi cong trinh cua Song va cong su (2011)
trén 6 loai tra hoa vang thu hai tai Trung Qudc vao
thang 1 nam 2008 véi két qua ham lugng polyphenol
toan phan ciia cao 14 cao nhét 1a 80,91 mg GAE/g &
loai Camellia impressinervis va thap nhét 1a 11,43 mg
GAE/g ¢ loai Camellia tunghinensis [12], ham lugng
polyphenol toan phan trong loai Camellia hakodae cao
hon dang ké (55,16 mg GAE/g).
3.4. Két qud xdc dinh ham lwong flavonoid toan phfin
Ham lugng flavonoid toan phan duoc xac dinh bing
phan tmg voi thude thir AICL,. Quercetin dugc sir dung lam
chat d6i chiéu, v6i ndng d6 sir dung trong khoang tir 3,125
dén 100,000 pl, phép dinh lugng c6 phuong trinh hdi quy
1a: y=0,0048x —0,0168 va R>=0,9948. Trong doyla ham
luong flavonoid toan phan (mg QE/g), x la nong d6 mau
thir (ug/ml). Mau cao thir c6 nong do 1a 20 mg/ml trong
methanol. Flavonoid toan phan c6 trong cao 14 Camellia
hakodae dugc tinh toan dugc 1a 2,92 £ 0,26 mg QFE/g.
Chua c6 cong trinh nghién ctu v& ham luong
flavonoid toan phan cua loai Camellia hakodae phan
b trong ty nhién. So sanh véi ham luong flavonoid
toan phan cta loai Camellia flava trong tai Ty Nguyén
(14,49 £+ 0,28 mg QE/g), ham lugng trong loai nghién
ctru thap hon gan 7 1an [3]. Tuy nhién, khi so sanh két
qua véi nghién clru cia Song va cong sy (2011) trén 6
loai tra hoa vang thu hai & Vuon Tra Hoa Vang (Quang
Tay, Trung Qudc) vao thang 1 nim 2008, ham lugng
flavonoid toan phan cua loai Camellia hakodae thap hon
so voi loai Camellia impressinervis nhung cao hon 5
loai THV con lai [12].

3.5. Pdnh gid tic dung chong oxy héa

Tac dung chong oxy héa ciia mau cao 1a dugc xac
dinh dya vao ICs, hoac ECy,. Cao l1a dugc hoa tan trong
methanol thanh day dung dlch co nong do thich hop.
Bang 1 trinh bay 1C, va EC,; cua mau cao la va acid
ascorbic trén 3 mo hinh thr nghiém.

Bing 1. Két qua déanh gid tic dung chong oxy héa

ICs pppn  ICs0 amrs EC;,
(ng/ml)  (pg/ml)  (pg/ml)
Acid ascorbic 8,12 57,54 279,25
Cao 14 63,88 619,92 219,55

So sanh véi cong trinh nghién ctru sang loc hoat
tinh chdng oxy hoéa bang mé hinh bat gc ty do DPPH
trén loai Camellia nitidissima cua tac gia Ninh va cdng
sy nim 2010, két qua I1C;, cua cao 14 loai Camellia
hakodae thap hon rat nhiéu 1an so voi két qua cua
nghién ciru da cong bd (IC5, =410 pg/ml) [13]. Két qua
thr nghi€m hoat tinh chéng oxy héa trén 2 m6 hinh con
lai cho thay mau cao 14 bat gdc tu do ABTS kém hon

chimg duong acid ascorbic kha nhiéu, nhung kha nang
khir cac chit oxy héa lai t6t hon ching dwong. Tur két
qua thuc nghiém, két luan loai Camellia hakodae c6 tac
dung chdng oxy hoa.

Déi sanh v6i nghién ciru vé hoat tinh chéng OXy
hoéa trén Camellia ﬂava thuc nghlem cho thiy IC,, cua
Camellia hakodae gap khoang 1,5 lan tren 2 mo hmh
DPPH va ABTS ciing nhu gia tri EC, gap 2,5 lan theo
danh gia tong ning lyc khi [3].

3.6. Danh gid kha nang trc ché hogt tinh enzym
a-amylase

Tac dung tc ché hoat tinh enzym o-amylase ctia cao
la va acarbose dugc xac dinh dya vao su giam do h?ip thu
quang cua phuc chét tinh th —iod. IC,, fiuqc xac dinh
tir phuong trinh hoi quy tuyén tinh cho thay tac dung trc
ché hoat tinh enzym o-amylase ctia mau chimg dwong
acarbose va cao 1 v6i IC,, 1an luot 12 0,06 va 0,64 mg/ml.

Két qua danh gia tac dung trc ché enzym a-amylase
cho thdy mau cao 1a wrc ché hoat tinh enzym kém hon
chung duong ac,arborse khoang 10 lrén. Tuy nhién, IC,,
nay van tuong doi thap nén co thé ket luan loai Camellia
hakodae c6 kha nang tc ché hoat tinh enzym o-amylase.

Hién chua c6 cong bd vé hoat tinh trc ché enzyme
a-amylase cua loai Camellia hakodae, thuc nghiém ghi
nhan tiém ning tic ché tot hon so v&i Camellia flava
truge do (IC,, trén cao 14 1a 0,69 mg/ml), dinh huéng
cho hoat tinh ho trg di€u tri dai thao duong.

4. KET LUAN

Mau tra hoa vang trong tai ving Ty Nguyén cta
nghién ctu nay da dugc xac dinh tén khoa hoc la
Camellia hakodae theo cic tai liéu dbi chimg. Ham
luong polyphenol va flavonoid toan phan trong 14 duoc
xac dinh 1an luot 1a 55,16 + 0,02 mg GAE/g dugc liéu
va 2,92 + 0,06 mg QE/g duoc lidu. Két qua nghién ctru
ghi nhan mau thtr cao 14 ¢o tac dung chong oxy héa véi
gia tri IC,, (ECs;) trén 3 mo hinh thir nghiém lan luot
la 63,88; 619,92 va 219,55 pg/ml. Hoat tinh trc ché hoat
tinh enzym a-amylase cling dugc ghi nhén voi IC, ) la
0,64 mg/ml.

Nhitng két qua nghién ctru nay sé bd sung dit liéu
khoa hoc cho loai Camellia hakodae va m& dau cho
nhitng nghién ctru chuyén sau hon.

LOI CAM ON

Nhom tic gia xin chan thanh cam on Cong ty C6
Phan Dugc phim T4am Phuc Minh va Céng ty Trudong
Duong da tai trg nguyén liéu Tra Hoa Vang va kinh phi
cho nghién ciru.
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SUMMARY
Camellia hakodae in Tay Nguyen province was described in detail morphological and anatomical characteristics. The
total phenolic and flavonoid content in the leaves’ extract were found as 55.16 = 0.02 mg GAE/g va 2.92 + 0.06 mg QFE/g,
respectively. Moreover, the ethanol extract of leaves performed brilliantly the antioxidant activities (DPPH assay: ICs,

= 63.88 ug/ml; ABTS assay: ICs, = 619.92 ug/ml; and total reducing power: EC,, = 219.55 ug/ml) and inhibited alpha
amylase (ICs, = 0.64 mg/ml).

(Ngay nhan bai: 04/01/2022; Ngay phan bién: 26/05/2022; Ngay duyét dang: 04/11/2022)

THUOC KHONG DAT CHAT LUGNG DA BUQCBO Y TE XU LY TU
01/06/2022 PEN 30/11/2022

NGUYEN MAI QUYEN

Vién Kiém nghiém thuéc Trung wong
bé tang cuong giam sat cac co so san xudt, kinh doanh trong viéc thuc hién thu hdi thude vi pham chét luong, df”)ng
thoi gitp cho cac dong nghiép ¢ thém thong tin vé nhitng hoat chat va cac tén thude can luu y vé chét luong, chiing
to1 tap hop danh muc cac thudc vi pham chat lugng tir 01/06/2022 dén 30/11/2022 ma B Y t€ da ra van ban thong bao
thude gia, thude bi thu hdi, rat s6 dang ky gdm: 34 thude bi thu hdi, 12 thube gia va 49 thude rat s6 dang ky.

(Chi tiét vé danh muc thuéc xin xem & website https://nidgc.gov.vn)
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MUC LUC

Nghién ciru khoa hoc
Xay dung bo dir liéu hinh anh soi bot va sac ky 16p mong cta 5 duoc liéu Nguu tit, Phong phong, Xuyén
khung, Hoang cam va Hoang ky.
vO THI HUONG, NGUYEN THI LIEN™Y
Xay dyng va tham dinh quy trinh dinh luong dong thoi rupatadine, methylparaben va propylparaben trong
siro bang phuong phap sac ky long pha dao.
KIM NGOC PUC, NGUYEN LAM HONG, NGUYEN THI VAN, NGUYEN VAN BINH, LE QUANG THAO™
Xay dung qui trinh dinh lugng ketamin va mot s6 thude dung 1am chat don trong nudce thai bang GC-MS/
MS nham truy nguyén co sé san xuat ketamin.
NGUYEN TH] THUY LINH, VU NGAN BINH, DANG THI NGOC LAN, TRAN NGUYEN HA
TRUONG MANH CUONG, NGUYEN XUAN TRUONG, PHAM TH] THANH HA™
Xay dung va tham dinh phuong phap LC-MS/MS dinh luong ddng thoi clopidogrel, aspirin va acid
salicylic trong huyét twong nguoi.
HOANG VAN PUC, TA MANH HUNG, TRAN HOANG, PHAM THANH HUYEN, PHAN THI NGHIA™
Dinh danh, so b xac dinh thanh phan va tic dung ciia 14 tra hoa vang (Camellia Hakodae) trong tai Tay
Nguyén.
NGUYEN HOANG THAO MY, TRUONG MINH NHUT, NGUYEN PUC TUAN, NGUYEN HUU LAC THUY "7
Thong tin khoa hoc - Tin tirc
Thude gia, thube khong dat chat luong bi thu hoi va thube da dugc BO Y té rut sb dang ky tir 01/6/2022
dén 31/11/2022.
NGUYEN MAI QUYEN
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