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QUAN LY - TRAO POI NGHIEP VU

DINH HUGNG NHIEM VU CONG TAC
KIEM TRA VA GIAM SAT CHAT LUUNG NAM 2023

Nham gép phén thyc hién cong tac bao vé, chim soc
va nang cao suc khoé nhan dan trong tinh hinh méi va
céc chi thi cua Lanh dao BO Y té, Vién Kiém nghiém
thudc Trung wong va ca Hé thong kiém nghiém Nha
nudc nhan thire duoc ré’lng: mudn dam bao 6n dinh
chat luong thudc trén thi trudng, van d& mau chdt phai
tang cuong quan 1y chit luong toan dién ngay tir khau
san xudt dén luu thong, phan phdi. Chinh vi vy, nim
2022 Vién Kiém nghiém thudc Trung wong cung véi
He¢ thong kiém nghiém chu dong dao tao nghiép vu vé
dam bao chat 1u0’ng cho cac doanh nghlep thong qua
dao tao truc tiép/tryc tuyén, tu van truc tlep/truc tuyen
kém cap tai phong thi nghiém. Dua trén thong ké vé chit
luong thube, Vién Kiém nghiém thudc Trung wong da
xdy dung dinh hudng ké hoach ldy mau c6 trong tam,
trong diém cho cac don vi trong Hé thong. Tang cudng
hop tac nghién ctru khoa hoc gitta Vién, truong véi cac
doanh nghiép nhdm nang cao chit lwong cua thudc san
xudt trong nudc.

Viéce ting cudng nang cao ning luc k¥ thuat kiém
nghiém cua 2 Vién va cac Trung tim kiém nghiém thé
hién & viéc ngay cang cé nhiéu don vi trong Hé thng
dugc cong nhan dat tiéu chuén ISO/IEC 17025 va GLP
da dong gop vai trd quan trong trong kiém tra gidm sat
chit luong thudc trén thi trudng ciing nhu gitp cac co s&
san xuat trién khai céc k¥ thuat méi trong kiém nghiém
va phat trién san xuat.

Hé thdng kiém nghiém Nha nudc di bam sat chi
tiéu ké hoach duoc giao, khic phuc kho khin, hop tac
v6i cac phong kiém nghiém ciia cac doanh nghiép, su
phéi hop chit ché giita Hé thong kiém nghiém - Quan ly
duoc - Thanh tra dwoc nhdm ting cudng cong tac kiém
tra giam sat chat lugng thudc. Nho vay, chat lugng thude
trén thi trudng ndm 2022 van 6n dinh va dugc kiém soét,
ty 18 thudc khong dat chat luong van duy tri & muc thip
(0,80%), ty 1& thudc gia thap so v6i cac nude trong khu
vue (0,15%, khong tinh dwoc liéu bj nham 1n).

Hoi thao tong két cong tac kiém tra, giam sat chat
lwong thube ndm 2022 tai Quy Nhon vao ngay 24 thang
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PGS.TS. POAN CAO SON

Vién truwong Vién Kiém nghiém thuéc Trung wong

3 nam 2022 da nhét tri dé ra dinh hudng cong tac va cac
nhiém vu trong tam cho Hé théng kiém nghiém nam
2023.

Theo d6, Hé thong kiém nghiém can phai phat huy
nhig thanh tich di dat duoc trong ndm 2022, phin déu
vuot qua nhling ton tai va thach thirc dé thuc hién t6t
nhiém vu kiém tra, giam sat chét luong thude phuc vu
cong tac bao v€, cham soc va nang cao stcc khoé nhan
dan trong tinh hinh méi va huong tng chuong trinh van
d6ng nguoi Viét Nam uu tién ding thude Viét Nam cua
B truong Bo Y té. Hé thong kiém nghiém Nha nudc va
céc doanh nghiép can trién khai cac ndi dung sau:

1. PINH HUONG CONG TAC

- Tiép tuc thuc hién t6t cong tac kiém tra giam sat
chat luong thudc, my phdm trén dia ban ca nudc nham
dam bao thudc dén tay nguoi dung co chit lwong, hiéu
lyc va an toan. Can ting cudng kiém tra chét lugng
nguyén liéu dau vao ciing nhu liy miu thanh phim
cudi nguén. Dua trén sb liéu bao cdo cua cac don vi,
Vién Kiém nghiém thuéc TW da téng hop danh muc
cac hoat chat thuong c6 vi pham chét lugng trong nim
2020, 2021 va 2022 dé cac don vi trong Hé théng Kiém
nghiém c6 dinh hudng xiy dyung ké hoach 1iy mau.

- Tiép tuc duy tri quan Iy phong thi nghiém theo tiéu
chuén ISO/IEC-17025 va GLP d6i véi cdc don vi da
dat cac tiéu chuan nay. Tiép tuc xy dung va cai tao cac
Trung tim kiém nghiém con lai dé cac Trung tim nay
dat tiéu chuan ISO/IEC-17025 va GLP.

- Tang cuong nang luc kiém nghiém cua hai Vién va
cac Trung tim kiém nghiém tuyén tinh/thanh phd, thé
hién qua mé rong cac phép thir dwoc cong nhén, ting sd
luwong hoat chét va dang bao ché dugc phém duoc kiém
tra chat lugng, tang cudng kiém tra cc chat cAm trong
m§ pham theo Nghi dinh méi cia ASEAN vé hoa hop
trong quan ly my pham.

- Nang cao nang lyc thir nghiém tuong duong sinh
hoc cua hai Vién nhim gop phan dap tmg yéu cau ding
ky va xuat khau thude.



2. NHIEM VU TRONG TAM

2.1. P6i v6i Vién Kiém nghiém thudc Trung wong
va Vién Kiém nghiém thuoc TP. Ho chi Minh

- Vién Kiém nghiém thudc Trung uwong va Vién KN
thuoc TP. H6 Chi Minh ti€p tuc tham gia Ban soan thao
va to giup viéc cua B y te€ vé Bé an quy hoach H¢ thong
kiém nghi¢ém Nha nudc.

- Tiép tuc cing ¢ va nang cdp Trung tm danh gia
tuong duong sinh hoc theo theo chuan muc Quoc té va Khu
vuc nham dép ung yéu cau cong viéc theo quy dinh maoi.

- T6 churc cac 16p dao tao, tap huén ky thuéat kiém
nghi¢m thuéc — my phadm va quan ly phong thi nghiém
cho céc Trung tdm kiém nghiém tuyén tinh va phong
kiém tra chat lugng cua cac doanh nghiép.

- Tang cudng thiét 1ap chét chuan, chit dbi chiéu
va dugc liéu chuan dé phuc vu cong tac kiém nghiém,
nham tang ty ¢ kiém tra chat lugng doi vdi cac hoat
chat, ché phdm luu hanh trén thi trudng.

2.2. Péi véi cac Trung tim kiém nghiém

- Duy tri quan Iy phong thi nghiém theo chuan muc
cua ISO/IEC 17025 va ti€u chuan Thyc hanh tot phong
kiém nghi¢m thudc.

- Xay dyng va thyuc hién ké hoach léy mau theo dinh
hudng va chi dao chuyén mon ctua Vién Kiém nghiém
thudc TW.

- bé xuat va thyc hién cac chuong trinh dao tao,

chwong trinh thir nghiém thanh thao do hai Vién t6 chirc.

- Cing ¢d viée thuc hién ché do bao céo: bao cdo kip
thoi tinh hinh chét lugng thude, cic mau khong dat chat
lugng vé Cuc Quan ly Duoc, Cuc quan ly Y duoc co
truyen va cac S& Y t€ de co hudng giai quyet va xu ly.

- B4o céo dinh ky hang nam vé hoat dong cua don
vi va tinh hinh chat lugng thudc ¢ dia phuong cho Vién
Kiém nghi¢m thuoc Trung wong dé tong hgp bao cdo Bo
Y té va xay dung dinh huéng ké hoach lay mau theo quy
dinh, thoi gian chot so liéu 1a 30/11 hang ndam, thoi gian
ndp bdo cdo la truwéc 20/12 hang nam.

2.3. P6i véi cdc co sé san xuit, kinh doanh

- Can chu trong viéc xay dung ho so ding ky thude
theo huéng dan cia Thong tur 08/2022/TT-BYT Quy
dinh vi¢c dang ky luu hanh thude, nguyén li¢u lam thuoc
dé han ché phai bo sung, stra d6i ho so nhiéu lan; nham
rut ngan thoi gian dugc cap s6 dang ky luu hanh thude.

- Chii trong kiém tra chat luong nguyén li¢u, thanh
pham cac thuoc c6 thong bao vé nguy co can kiém soat
cac tiéu chi ngoai Dugc dién (nhu tap nitrosamin, ...)

- Can thyc hién day du viéc kiém tra chit luong
nguyén liéu dau vao, dac biét la cac dugc li¢u dé tranh
st dung dugc liéu nham 1an va kém chat luong.

- Tién hanh ty thanh kiém tra chit lwong va tiép tuc
theo ddi d6 On dinh cua san pham trong qua trinh luu
hanh nham han ché sy bién d6i chat lugng khi luu thong
trén thi truong.

NGHIEN CUU KHOA HQC

XAY DUNG QUY TRINH DINH TiNH DINH LUONG DONG THO1 MOT S6
FLAVONOID TRONG DIEP CA TRONG G NAM BO VA LAM PONG BANG
PHUONG PHAP HPLC

HA DIEU LY™ NGUYEN THI ANH MAI
Khoa Y PHQG-HCM  DHKHTN- HCM

HUYNH NGOC NHU QUYNH , THIEU TH] THU LIEU

Vién kiém nghi¢m thuéc TP. Ho Chi Minh

LE HAI DUONG
Truwong PH Nguyén Tit Thanh

Twr khoa: Houttuynia cordata, Rutin, Quercetin, Quercitrin, Hyperoside, Afzelin, Isoquercitrin.

1. PAT VAN PE

Diép Ca (Houttuynia cordata Thumb.) duoc dung dé
chita viém phoi, tho huyét, viém nhiém duong ho hap

trén, viém phé quin min tinh, ho khan, cim nhiém, sung
phoi, cam lanh sot cao, 1¢ loét ¢o tir cung, viém khop, tao
bon do thoi quen, kiét Iy do vi khuan cap tinh, viém gan
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vang mat cip tinh, cac ching bénh vé than, viém mii
va mot s6 chimg bénh khac [1]. Theo kinh nghiém dan
gian Diép c4 duoc an séng hodc nau ldy nudc udng dé
chira bénh. Céc nghién ciru vé Diép ca da cong bd cho
thy thanh phan hoa hoc chu yéu la cac flavonoid [2]. Tuy
nhién, viéc khao sat ham lugng cac flavonoid trong Diép
c4 rat phuc tap do sy thay d6i ham luong cac chat phu
thudc vao khi hau va vi tri dia ly ¢ Viét Nam. Trong bai
bao nay, ching t6i da xay dung phuong phap dinh dinh,
dinh luong dong thoi 6 flavonoid 1a Rutin, Quercetin,
Quercitrin, Isoquercitrin Hyperosid, Afzelin trong bot
Diép c4 bang sic ky 1ong hiéu ning cao va ap dung quy
trinh dé budc dau khao sat ham lugng cua 6 flavonoid nay
tai mot sd vung tréng tai Nam bd va Lam Béng.

2. THUC NGHIEM

2.1. Nguyén vat li¢u

- Mau nghién ciiu:

Diép ca duoc ldy mau va ma hoa mau, mdi noi Diép
c4 dugc thu mua 1 kg tuoi. Mau dung xdy dung phuong
phap va thim dinh chon Diép c trong ¢ x4 Long Tién,
huyén Cai Lay, Tinh Tién Giang, ma hoa la TGI.

Mot s6 mau Diép ca khac duoc ldy ¢ cac dia phuong
khac nhau str dung dé khao sat ham luong cac flavonoid
dang nghién cuu, g@)m: chg Cai Tau, xa Hoi An, huyén
Cho Moi — An Giang (AG-CT); xa My Hoa Hung, TP.
Long Xuyén An Giang (AG-LX); chg Bén Cat, huyén
Bén Cat, Binh Duong (BD-BC); huyén Nhon Trach,
DPong Nai (DN-NT); Go den, huyén Bén Luc, Long An
(LA-K); phuong 1, TP. Bao Loc, Lam Pong (LD-BL);
phuong 1, TP. Pa lat, Lim Dong (LD-PL); x4 Long
Khanh, huyén Cai Lay, Tién Giang (TG-LC); xd Long
Trung, huyén Cai Lay, Tién Giang (TG-LT).

Cac mau duoc tién hanh rua sach, phoi kho va séy
tai nhiét do séy 45 °C, van tbc tac nhan séy 1,6m/s, thoi
gian sy 1 8 gio [3]. Dugc liéu kho duge xay nho, ray
qua ray 710 um. Bt dugc bao quéan trong chai thuy tinh
mau nau ddy kin, dat ¢ nhiét d6 phong tranh anh ne“ing
mit troi va do am.

- Chdt chudn: Rutin (88,5 %), Quercetin (95,5 %),
Quercitrin (94,50 %), Isoquercitrin (96,36 %), Hyperosid
(99,16 %), Afzelin (95,6 % Chromadex-USA) do Vién
Kiém nghiém- HCM cung cap, ham lugng tinh theo gia
tri nguyén trang.

- Dung méi, héa chat: Dat tiéu chuén tinh khiét dung
cho HPLC va LC/MS.
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2.2. Thiét bi va dung cu phén tich

2.2.1. Thiét bi: Céc thiét bi dugc quan 1y va hiéu chuin
theo cac quy dinh cta ISO/IEC va GLP, bao gom: May
sdc ky long Shimazu UV-VIS detector SPD-20A, Photo-
diode Array detector SPD-M20A

On-line Degassing Unit DGU-20A; Can phan tich
Mettler Toledo (Thuy S¥, do chinh xac d = 0,01 mg). Bé
siéu am co gia nhi¢t MCS As One — Nhat Ban.

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

2.3. Piéu kién phén tich

2.3.1. Diéu ki¢n sic ky:

Puoc khao sat theo diéu kién cua tai liéu tham khao
[4], gdm: May sic ky 16ng hiéu ning cao dau do PDA,
cot séc ky Gemini C18, (250 cm x 4,6 mm; 5 pm); pha
dong 1a hon hop acid acetic 0,2 % va acetonitril theo
chuong trinh gradient; tbc d6 dong 0,8 ml/phut va thé
tich tiém 20 pl. Bude song phat hién dugc lua chon sao
cho dap tng cua cac chat phén tich 1a téi vu.

2.3.2. Phwong phdp chudn bi miu

- Chudn bi mdu thir : Can 0,5 g bot diép ca (TG1) vao
6ng ly tam 50 ml. Tién hanh khao sat hdn hgp MeOH —
H,0 dung 1am dung moi chiét mau & ti 16 twong g nhur
sau MeOH - H,0 (30:70); (50:50); (70:30) [5].

- Khao sat phicong phép va thoi gian chiét: Ngam 1
ngay ¢ nhiét dd phong, ngdm 1 ngay ¢ 60 °C, siéu am 10
phut & 60 °C (chiét 3 14n) v6i hdn hop dung méi chiét da
duoc lua chon ¢ trén.

- Dung dich chudn goéc: Pha cac dung dich chuan gc
trong methanol — nudc (70 : 30) dé dwoc cac dung dich
co néng do Rutin, Hyperoside, Isoquercitrin, Quercitrin,
Afzelin va Quercetin 1an lugt 12 540 pg/ml, 1000 pg/ml,
550 pg/ml, 1900 pg/ml, 250 pg/ml va 500 ug/ml.

- Dung dich chuan lam viéc: Pha loang 100 lan dung
dich chuan gbc trong hdn hgp methanol — nuée (70 : 30).

- Dung dich twong thich hé thong: Lan lugt hut 2 ml
ctia 6 dung dich chuan gdc vao binh dinh mic 100 ml
va dinh muc dén vach bang hdn hop methanol —nuéc
70 : 30.

- Dung dich mdu trdang: hdn hop methanol — nudc
70:30
2.3.3. Ddnh gid két qua:

Lua chon pha dong va chuong trinh sic ky sao cho
thoi gian luu vira phai, pic cta chit phén tich can dbi,
d6 phén giai cac pic cta 6 flavonoid dat yéu cau R > 1,5.



2.4. Thim dinh phwong phép phan tich Bdng 1. Chirong tinh pha dong 1

Quy trinh phan tich dugc tham dinh theo ICH [6] voi Ty 1¢ dung méi
ic tiéu chi co ban gdm: d¢ thich hop hé thong, d6 da Thoi gian
Cé.lf 1€u C, ico baln gom df') ’10 E)p ’e Of‘lg, do dac ; hl%t) Dung dich Acetonitril
hiéu, khoang tuyén tinh, do ding, d6 chinh xac. p acetic 0.2 % (A) (B)
3. KET QUA VA BAN LUAN 0-30 30 20
3.1. Khao sat diéu kién sic ky 30-50 80—79 2021
Tién hanh khao sat diéu kién sic ky theo chuong trinh 50 - 80 79—30 21—70
gradient & tai liéu tham khao [4] nhu Bang 1. Véi diéu 20 - 82 30580 7020
kién sic ky nhu trén, rutin va hyperoside (c6 thoi gian 0 20 20
Iuu khoang phut thir 20) khong duoc tach nhau (Hinh 1).

Hinh 1. Sdc ky d@6 phan tich 6 flavonoid trong dung dich twong thich hé thong theo chwong trinh gradient 1
(1: Rutin, 2: Hyperoside)

Tiép tuc diéu chinh pha dong, ting tir tir pha B trong Bdng 2. Chuong trinh gradient 2

khoang thoi gian tir 0 - 70 phut, thoi gian luu dugce kéo - 1A A

\: (e x . A N Ty 1€ dung méi
dai hon, nhung cac pic nay van chua tach dugc. biéu Thoi gian :
chinh chuong trinh gradient kéo dai thoi gian tang n6ng (phut) D.ung dffh Acetonitril (B)
d6 pha B tir 0 — 90 phut dé thu duoc hinh dang cac pic acetic 0,2 % (4)
ghn voi sic ky dd cua tai lidu tham khao, ddng thoi didu 0-20 95 — 82 518
chinh céc ty 1& pha dong dé tach duge cac chat co thoi 20-55 82 — 80 18 —20
gian luu gan nhau. Tiép do, tir 90 - 95 phit tiép tuc ting 55-90 80 — 30 20 —70
% acetonitril tir 70 - 95 % dé ddy cac chat it phan cyc 90 - 95 30 — 05 70 — 95
con lai ra khoi cot (néu c6) Cubi cing dua hé thong vé 95 -100 05— 95 95 — 05
trang thai ban dau dé tiép tuc sic ky cac miu sau do. 100 -110 95 05

Chuong trinh pha dong sau khi diéu chinh nhu sau:

PDA T
w §

50000+

250001

I A il

2% 50 75 100

Hinh 2. Sdc ky do phan tich 6 flavonoid trong mdu chudn (trdi) va mau thir TG1 (phdi)
ciia dung dich twong thich hé thong chwong trinh gradient 2
1: Rutin, 2: Hyperoside, 3: Isoquercitrin, 4: Quercitrin, 5: Afzelin, 6: Quercetin
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V6i chuong trinh pha dong 2 sau khi da diéu chinh,
sdc ky dd d3 tach duoc 6 flavonoid. Do do, chuong trinh
nay duoc lya chon lam chuong trinh pha dong dé phan
tich dong thoi 6 flavonoid khao sat. Thoi gian luu trong
dbi cuia cac chat phan tich duoc thé hién ¢ Bang 3.

-Khdo sat buéc song phdt hién: Phd hap thu cua
Rutin, Hyperoside, Isoquercitrin, Quercitrin, Quercetin
c6 2 dinh, trong d6 dinh dau hép thu cuc dai véi bude
song 254 nm. Pho hép thu ciia Afzelin ¢6 2 dinh, trong
d6 dinh dau 6n dinh va hip thu cuc dai & bude song 263
nm. Pho hap thu ¢ budc song 254 nm cua Afzelin twong

dbi 6n dinh va gan budc song hap thu cuc dai. Vi vay
chon bude song 254 nm lam budc bude song hap thu
dac trung cho tat ca cac dinh hap thu cta 6 flavonoid.

3.2. Phwong phép chuén bi méu

3.2.1. Khdo sdt phwong phdp va thoi gian chiét
Khao sat mot s6 didu kién chiét mau bang dung moi

MeOH — H,0 (50 : 50) (Bang 3), phan tich mau thi

bang HPLC va danh gia so bd két qua dé chon phuong

phap chiét t6i wu. Két qua chiét xuét va thoi gian chiét

duogc trinh bay ¢ Bang 3.

Bing 3. Dién tich cing mot mau dwoc liéu Diép cd khi ngam 24 gio ¢ nhiét dg phong (PK1),
ngdm 24 gio ¢ 60 °C (PK2), va siéu am 10 phiit x 3 lan ¢ 60 °C (PK3).

Tén hop chg | Thoi gianlwu | Ty s6 thoi gian Di¢n tich quy vé khéi lwgng 0,5 g
(Phut) luwu DKI DK2 DK3
Rutin 32,652 0,76 164301 201111 201575
Hyperoside 33,511 0,78 956171 1019650 1031625
Iso quercitrin 34,800 0,81 210776 240664 240808
Quercitrin 42,963 1,00 2106426 2420998 2421179
Afzelin 57,140 1,32 1622417 1887622 1883250
Quercetin 67,451 1,56 35964 41988 41937

Dua vao Bang 3 cho thay dién tich pic 6 hop chat khi
ngam 24 gio 6 nhiét dd phong thap nhat. Tai 2 diéu kién
chiét con lai dién tich pic cac hop chat khi twong d6i
gidng nhau, tuy nhién ngdm 24 gio & 60 °C s& ton thoi
gian. Do d6 chon siéu am 10 phut ¢ 60 °C lam quy trinh
chiét xuat cac flavonoid tir bot Diép ca TG1.

Tiép tuc khao sat chiét mau bang cac dung moi khac
nhau véi diéu kién chiét nhu trén. Két qua khéo sat cho
thdy & ti 1& hdn hop dung mdi MeOH — H,0 (30 : 70)
c6 dién tich pic ctia flavonoid thap trong khi voi ty 16

MeOH — H,0O (50 : 50) va MeOH — H,O (70 : 30) co6
dién tich cic hop chat flavonoid: Rutin, Hyperosid,
Isoquercitrin, Quercitrin, Afzelin, Quercetin cao hon va
khong thay ddi dang ké khi thay di ti 1¢ hdn hop dung
méi tr MeOH — H,O (50 : 50) dén MeOH — H,0 (70 :
30), ngoai trir dién tich pic cua Isoquercitrin trong hon
hop dung mdi MeOH — H,O (70 : 30) cao hon nhiéu so
véi ty 18 hon hop dung méi tir MeOH — H,0 (50 : 50)
(Bang 4). Do d6 chon ti 18 hén hop dung méi MeOH —
H,0 (70 : 30) lam dung mdi chiét mau.

Bdng 4. Dién tich pic cua cung mot mau duwoc lidu bot Dié}) Ca TGI dwoc chiét trong hén hop dung moi voi ty 1é

khac nhau
. <. | Thoi gian luu Dién tich quy vé khdi lugng 0,5 g
Tén hop chat .
(Phut) MeOH - H,0 (30 : 70) | MeOH - H,0 (50 : 50) | MeOH - H,O (70 : 30)

Rutin 32,383 166828 201356 201541
Hyperoside 33,235 613422 1022546 1031454
Isoquercitrin 34,513 151985 170110 240768
Quercitrin 42,609 1456028 2416320 2420778
Afzelin 56,670 535937 1055738 1061615
Quercetin 66,896 27897 41481 41931
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Tién hanh chiét 1ap lai bang quy trinh va hé dung moi
trén, gop dich chiét va dua vé cung thé tich dé danh gia
s6 1an chiét. Sau lan chiét thir 3 thi dién tich pic cua cac
chat trong mau quy theo khéi lvong hau nhu khong thay
ddi, vi vay chon xur ly mau siéu am chiét 3 1an mdi lan
10 phat dé chiét kiét chat.

- Quy trinh chiét nhie sau: Can chinh xac khoang 0,5
g bot duogc licu, chiét trong 15 ml hdn hgp MeOH — H,0
(70:30), siéu am 10 phut ¢ 60 °C. Dich chiét tho d¢ lang,
sau d6 dugc ly tim v6i 10 ml hdn hop MeOH — H,O
(70:30) & 7000 vong/phiit trong 10 phut. Thu 1y phan
dung dich phia trén. Lap lai thém 2 lan va dinh muc
bang hdn hop MeOH — H,0 (70:30) vao binh 50 ml. Loc
qua mang loc 0,45 pm. Tién hanh sac ky dé chon dung
mai chiét cho dién tich pic cac hop chat can xac dinh so
v6i pic dugce chon danh déu cao nhit [5].

Véi diéu kien HPLC da xay dung, cac flavonoid
dugc tach hoan toan vdoi do phan giai > 1,5 va s6 dia
Iy thuyét > 9000, (Bang 5) cho phép dinh tinh va dinh
lwong cac flavonoid trong dich chiét chtra nhiéu thanh
phan tir duoc liéu. Tién hanh thAm dinh phuong phéap dé
¢6 do diing do chinh x4c dap tmg yéu cau.
3.3.Thim dinh phwong phap

Tinh thich hop hé théng

Tiém lap lai 06 1an lién tiém dung dich chuan dé danh
gia d6 thich hop cua hé théng. Két qua cho thay pic sic
ky céac flavonoid c¢6 RSD thoi gian luu < 0,44 %, RSD
dién tich pic < 1,96 %, hé s6 kéo dudi < 1,17, sb dia Iy
thuyét > 45176 va do phan giai giita cac pic > 1,8. Cac
thong s6 nay da dap ing yéu cau dit ra nén hé thong trén
phu hop cho viéc phan tich dinh tinh, dinh lugng déng
thoi 6 flavonoid trong bot Diép ca (Hinh 2 va Bang 5).

Bing 5. Két qua khdo sdt tinh twong thich hé thong ciia phwong phdp dinh heong flavonoid

Flavonoid Thoi gia‘n luu (n=6) Dién ti(‘:h pic (n=6) He s6 kéo $6 dia Iy P phan
Tﬂg/fﬁ’;)mh RSD % T;:g zﬁ’}h RSD % |  dudi thuyét gidi
Rutin 33,009 0,34 445258 0,81 1,14 81432 -
Hyperoside 33,894 0,33 622641 1,96 1,17 71396 1,8
Isoquercitrin 34,880 0,35 640875 1,24 1,17 68687 1,8
Quercitrin 43,503 0,44 2545047 0,46 1,15 51851 12,8
Afzelin 58,209 0,51 352334 0,24 1,12 45716 15,4
Quercetin 67,897 0,17 314992 0,87 1,12 221676 11,9

3.3.1.Tinh ddc hié¢u

Trong sic ky d6 dung dich thir xuit hién 6 pic c6 thoi
gian luu twong (mg vé6i thoi gian luu cia pic trong séc
ky d6 dung dich chuan (Hinh 2). Sic ky dd méu tring
khong xuét hién cac pic ¢6 thoi gian luu tuong g véi
thoi gian luu cta cac chat trén.
3.3.2. g tuyén tinh

Hoa tan va pha lodng cac chit chuan flavonoid trong

hén hop methanol — nude 70 : 30 dé duoc cac dung dich
co n@)ng do thir do myén tinh voi néng do cac chat Rutin,
Hyperoside, Isoquercitrin, Quercitrin, Afzelin va Quercetin
tuong ung trong cac khoang 0,54 — 16,2 (ug/ml), 1,02 —
30,48 (ug/ml), 0,55 — 16,56 (ug/ml), 1,96 — 58,72 (ug/
ml), 0,29 — 8,70 (ug/ml) va 0,51 — 15,33 (ug/ml). Két qua
danh gia do tuyén tinh ctia phuong phéap dugc thé hién nhu
Bang 6.

Bing 6. Két qua khdo sdt tinh tuyén tinh, gidi han dinh heong va gidi han phat hién ciia 6 hop chdt chudn phan tich

Chit chudn  Phuwong trinh hoi quy (y = ax+b) R? P95 %) LOD (ug/ml) LOQ (ug/ml)
Rutin y =40937x + 8676 0,9995 0,17 0,70 2,12
Hyperoside y = 63315x - 10085 1,0000 0,06 0,33 1,01
Isoquercitrin y = 60208x - 6338,3 1,0000 0,06 0,22 0,66
Quercitrin y = 67682x - 36366 0,9997 0,12 1,49 4,53
Afzelin y = 64185x - 6552,6 0,9998 0,09 0,25 0,75
Quercetin y = 31234x - 7449,6 0,9998 0,05 0,47 1,43
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Két qua khao sat cho thay R? > 0,998 nén co su
turong quan tuyén tinh chat ch& giita ndng d6 chit phan
tich va dién tich pic trong khoang ndng do khao sat. Hé
s6 P> 0,05 nén ¢ hé s6 b khong ¢ y nghia thdng ké.
Do d6, khi dinh luong cac flavonoid trong khoang ndng
d6 dang khao sat thi ¢6 thé sir dung dung dich chudn
¢6 ndng do trong khoang nay dé tinh toan két qua ma
khong phai xay dung day ndng d6 chuin.

3.3.3. Dg dung

Thém chudn vao nén miu voi luong thich hop dé
duoc cac dung dich chira cac chat nghién ciru v6i nong
d6 ndng d6 nam trong khoang tir 60 %, 120 % va 150 %
so voi ndng d6 dinh luong (tinh theo ndng d6 dung dich
chudn 1am viéc). M&i murc ndng do tién hanh thir trén 03
mau doc 1ap. Tinh toan do thu hdi dya dua trén két qua
dinh luong so véi lugng cac chit co trong mau (luong
thém vao va lugng cé trong mau thir duge tinh tir Muc
3.3.4). Két qua dugc trinh bay ¢ Bang 7.

Bing 7. Két qua khao st dg diing ciia phwong phdp

Mikc ndng dd | Hoat chit | % thu hdi | RSD (%)
Rutin 95,71 0,35
Hyperoside 101,59 0,39
Isoquercitrin | 101,28 0,10
60 %
Querecitrin 105,30 0,39
Afzelin 95,43 0,36
Quercetin 106,34 0,39

Rutin 103,80 0,30
Hyperoside 97,74 0,25
Isoquercitrin 95,82 0,55
100 %
Quercitrin 98,19 0,31
Afzelin 106,55 0,42
Quercetin 102,26 0,28
Rutin 103,14 0,65
Hyperoside 102,71 0,66
Isoquercitrin | 103,34 0,39
150 %
Quercitrin 98,16 0,78
Afzelin 102,10 0,71
Quercetin 95,51 0,48

Dua vao bang cho thiy phuong phap dat yéu cau co
d6 phuc hdi ndm trong khoang 95,43 % - 106,55 %, dap
g yéu cau dit ra (90 % — 107 %).

3.3.4. Dg chinh xdc

Tién hanh phén tich mau bot Diép ca TG1 theo quy
trinh phan tich da xay dung, thuc hién hai ngay phan
tich khac nhau, mdi ngay tién hanh danh gia 06 thir. o
lap lai tinh trén két qua ngay thir nghiém thir nhat, do
chinh x4c trung gian tinh trén két qua cia hai ngay thyuc
hién. B chinh xac cua phuong phap duogc thé hién nhu
Bang 8.

Bing 8. Ham lwong cdc flavonoid trong bét Diép ca TGI.

Tén chit Rutin Hyperosid Isoquercitrin Quercitrin Afzelin Quercetin
Do lap lai (tinh trén két qua ngay 1, n = 6)
Trung binh (mg/g) 0,540 1,758 0,432 3,827 0,319 0,156
RSD (%) 0,91 1,40 0,89 1,49 1,10 1,37
Do chinh xé4c trung gian (tinh trén két qua ngay 2, n = 12)
Trung binh (mg/g) 0,535 1,763 0,429 3,861 0,312 0,155
RSD (%) 1,34 1,51 1,21 1,71 2,51 1,90

Ca d6 lap lai va d6 chinh x4c trung gian ciia phuong phap déu cho gia tri RSD cua tit ca cac két qua dinh luong

flavonoid khong quéa 1,90 %. Nhu vdy phuong phap dd xay dung dap ung dugc cic yéu cau vé chinh xéc theo qui

dinh cua AOAC.
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3.4. Ap dung phwong phap HPLC
Ap dung phuong phap HPLC di xdy dung dé dinh lugng 6 flavonoid trong 9 mau bt Diép ca thu hai & mot s6
tinh phia Nam va Lam dong, két qua dugc trinh bay trong Bang 9.

Bing 9. Két qua dinh heong 6 flavonoid trong 9 mau bét Diép cd thu hdi & mét sé tinh phia Nam va Lam Pong.

STT Miu Rutin Hyperoside Isoquercitrin  Quercitrin Afzelin Quercetin
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
1 AG-CT 0,455 1,083 0,345 4,163 0,390 0,223
2 AG-LX 0,569 1,116 0,371 3,427 0,280 0,101
3 BD-BC 0,706 1,073 0,485 5,441 0,484 0,671
4 DN-NT 0,585 1,145 0,305 3,356 0,286 0,087
5 LA-K 0,455 0,902 0,371 3,029 0,239 0,059
6 Lb-BL 0,373 0,775 0,275 2,766 0,229 0,084
7 Lb-bL 0,374 0,781 0,277 2,783 0,231 0,085
8 TG-LK 0,535 1,640 0,456 5,256, 0,469 0,172
9 TG-LT 0,454 1,082 0,344 4,157 0,390 0,222

Két qua cho thiy tit ca cac miu Diép cac dang khao sat déu xuét hién 6 flavonoid dang nghién ciru, trong d6
Quercitrin ¢6 ham lugng cao nhét. Quy trinh phéan tich déng thoi 6 flavonoid 1a Rutin, Hyperoside, Isoquercitrin,
Quercitrin, Afzelin va Quercetin trong bot Diép ca bang HPLC trén c6 thé phat trién thanh sic dd van tay chi diém
dic trung cho cac mau Diép ca.

4. KET LUAN

Trong nghién clru ndy chung t61 da xdy dung phuong phap dinh tinh va dinh lugng 6 flavonoid la Rutin,
Hyperoside, Isoquercitrin, Quercitrin, Afzelin va Quercetin trong bot Diép c4 bang phuwong phap HPLC pha dao véi
khoang lam vi¢c cho cac flavonodi tuong tng la 3,2 — 8,1 (ug/ml), 6,0 — 15,0 (ug/ml), 3,3 — 8,3 (ug/ml), 11,4 — 28,5
(ug/ml), 1,5 — 3,8 (ug/ml) va 3,0 — 7,5 (ug/ml). Phuong phap da dugc thim dinh va dap tng cac yéu cau cua ICH
vé do dic hiéu, do thich hop hé thdng, d6 ding, d6 chinh xac. Qui trinh da dugc ap dung dé kiém tra 06 flavonoid
trong Diép cé tai 9 dia phuong, cac mau diép ca nay déu chira 06 flavonoid voi ham lwong Quercitrin 13 cao nhat.
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SUMMARY

Six flavonoid from Houttuynia cordata, was extracted and analyzed by reverse phase HPLC. These flavonoid were
extracted with mixture of methanol — water (70:30), using ultrasound in 10 min. at 60 °C. The method HPLC was
chromatographed on CI18 column, (250 mm x 4.6 mm; 5 um), the mobile phase is acid acetic 0.2 % - acetonitril with
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gradient program. The proposed method was fully validated with acceptable specificity, precision and accuracy. The
method was applied to determine Rutin, Quercitrin, Hyperoside, Isoquercitrin, Afzelin and Quercetin in Houttuynia
cordata, collected at 9 provines of Southern and Lam Dong. All studied flavonoid was detected in investigated samples,

and result showed that quercitrin was the highest component.

(Ngay nhan bai: 12/01/2023; Ngay phan bién: 10/02/2023; Ngay duyét dang: 28/02/2023)

NGHIEN CUU XAC DINH GELSEMIN TRONG MAU
BANG SAC KY LONG KHOI PHO

DOAN TH] HAI HANH, NGUYEN MAI DUNG,
PHAM QUOC CHINH ™

Vién Phdp y Quéc gia

PHAM THI THANH HA

Truwong Dai hoc Dwoc Ha Nji

Tir khoa: Gelsemin, mdu, sdc ky long khoi phé (LC-MS/MS).

1. PAT VAN PE

Cay 1a ngon (Gelsemium elegans Benth) thudc ho
Hoang ding - Gelsemiaceae con goi 1a cdy rat rudt,
doan truong thao, cau van, co ngon, hd man truong, dai
tra dang... 1a loai cdy moc hoang, phan bd chu yéu &
Trung Qudc va cac ving ndi phia Bic Viét Nam nhu
Hoa Binh, Lao Cai, Lang Son, Tuyén Quang, Son La...
Cay 14 ngon c6 doc tinh rat manh, doc tinh cua cay
ngoén la do alcaloid cd trong toan cdy. Gelsemin la mot
alcaloid chinh cua cdy 14 ngédn [1]. Trong nhitng nam
gan day, cac trudng hop ngd doc alcaloid cdy 14 ngon do
nham 14n, dau doc hodc tu tir xay ra rat nhidu. Dé gop
phan trong viéc chan doan va xac dinh nguyén nhan tir
vong do alcaloid cay 14 ngon, viéc xac dinh gelsemin
trong mau mau 1a vo ciing can thiét.

Hién nay, rat it cac nghién ctru phén tich gelsemin
trong dich sinh hoc dwoc cong bd. Phuong phap sic
ky khi khéi phd (GC-MS) duge sir dung dé xac dinh
gelsemin trong chit chira da day nhung gi¢i han phat
hién cao [2]. Phuong phéap sic ky long hiéu ning cao
(HPLC) dugc s dung dé phan tich gelsemin trong
huyét twong nhung d6 dic hiéu thip [3]. Phuong phap
sic ky long khdi phd (LC-MS/MS) [4-5], duoc st dung
dé phan tich gelsemin trong mau sinh hoc va thao moc,
tuy nhién céc béo céo tip trung chu yéu vao phén tich
cac truong hop ngd doc.

Nghién ctru nay thyuc hién xdy dung va thim dinh
phuong phéap dinh luong gelsemin trong méu bang LC-
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MS/MS két hop xtr Iy mau bang k§ thuat chiét long-1ong
(LLE). Phuong phap c6 thé duoc trién khai dé phan tich
cac truong hop ngd doc alcaloid cdy 14 ngon, bd sung
mot cong cu phan tich hd trg cép cuu, xac dinh nguyén
nhan ngd doc va giam dinh phap y tai Viét Nam.
2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chat chuin
2.1.1. Thiét bi, dung cu

Hé théng sic ky long UHPLC 1290 infinity II
Agilent, detector kh6i phd MS/MS 6470 LC/TQ, may
ly tdm, can phan tich (c6 do chinh xac 0,01 mg), may
lic rung, hé théng thoéi khi nito, cac micro pipet dung
tich 20 — 1000 pl, cac dung cu thiy tinh c6 d6 chinh xac
phtt hop va céac thiét bi, dung cu khac trong phong thi
nghiém.

Thiét bi, dung cu da duoc hiéu chuan theo quy dinh
cua ISO/IEC 17025 va GLP.

2.1.2. Héa chit, chit chudn

- Chdt chudn: Chuén gelsemin 99,33 %, lo 10 mg,
mi s6 G304560 (TRC, Canada) va chuan papaverin
hydroclorid 99,83 %, lo 200 mg, SKS 0102151 (Vién
Kiém nghiém Thube Trung vong, BO Y té).

- Dung méi, héa chdt: Methanol HPLC, ethyl
acetat HPLC, acetonitril HPLC, diethyl ether, n-hexan,
cyclohexan, chloroform, natri hydroxyt, acid formic,
nudc cét... dung cho phan tich.



2.2. Poi twgng va phwong phap nghién ciru
2.2.1. Déi twong va méu nghién civu

- Béi tuong nghién ctru 1a gelsemin trong méau.

- Mau nghién ctru: miu méu tring khong nhiém
gelsemin cua Vién Huyét hoc - Truyén méu Trung uong
duoc su dung dé khao sat phuong phap. Mau mau cua
nguoi nghi ngo bi ngd doc alcaloid cay la ngon duge gui
dén giam dinh tai Vién Phap y Qudc gia.

2.2.2. Phuwong phap nghién ciru

* Diéu kién sdc ky

Phuong phap sic ky dugc tién hanh trén cot Poroshell
120 EC-C18 (2,7 um; 4,6 x 100 mm), rira giai bang hé
pha dong methanol - dung dich acid formic 0,1 % theo
chuong trinh gradient, toc d§ dong 0,4 ml/phut. Thé tich
tiém mau 1a 1 pl.

* Piéu kién khoi pho

Kiéu khdi phd hai 1dn (MS/MS), ngudn ion hoa ESI
(+). Chon ché d6 khao sat tu dong d€ ban pha ion phan ti
thanh cac ion con, Iya chon ion con c6 cuong do tin higu
cao nhat dé dinh luvong va ion con c6 cuong do thap hon
dé dinh tinh. T6i vu hda nang luong ban pha (CE) tu dong
theo phan mém MassHunter Optimizer cua thict bi.

* Chudn bi mau

- Cdc dung dich chudn

+ Dung dich chuén gbc ndng do 100 pg/ml trong
methanol dugc pha tur chat chuan gelsemin ham lugng
99,33 %.

+ Dung dich chuan ndi gbc ndong do 100 pg/ml trong
methanol dugc pha tir chat chuan papaverin hydroclorid
ham luong 99,83 %.

+ Céc dung dich chuén va chuan néi trung gian 1 pg/ml
trong methanol dugc pha lodng tir dung dich chuan va
chuin ndi gbe 100 pug/ml trong dung mdi methanol.

- Chudn bi mdu chiét: Hat chinh xac 1,0 ml mau mau
vao ong ly tim 10 ml, thém 25 pl dung dich chudn noi
ndéng do 1,0 pg/ml va 50 pl NaOH 1 M. Thém tiép 3 ml
dung mai chiét, lic xoay 5 phut. Ly tim 5000 vong/phut
trong 5 phut, ldy 16p dung méi hiru co. Chiét 3 1an gop
dich chiét va 1am kho bang khi nito t6i cin. Hoa tan can
béng 200 pl methanol, loc qua mang loc 0,45 pm, tién
hanh séc ky.

* Tham dinh phwong phdp phan tich

Tham dinh phuong phéap phan tich theo hudng dan
cua ANSI/ASB Standard 036 va US-FDA vdi céc tiéu
chi: B9 phu hop cia hé théng, d6 dac hiéu, chon loc,
gidi han phat hién va gidi han dinh lugng, duong chuan
va khoang myén tinh, d¢ dung va d¢ lap lai, do 6n dinh
(6], [7].

3. KET QUA VA BAN LUAN
3.1. Khao sat khoi phé ciia gelsemin va papaverin

Qua khao sat tin hiéu cac ion tao thanh khi ghi phod
khéi mot 1an cta cac chat chuan va ndi chuan, véi moi
chit, mot ion ¢6 cuong do cao va 6n dinh dugce chon lam
ion me. Cac ion me nay duoc bén pha lan hai dé phat
hién cac ion con, Iya chon 2 ion con ¢6 cuong do cao va
on dinh dé dinh luong va xac nhan. Tir két qua khao sat,
cac ion me va ion con c6 gia tri m/z dugc chon dé theo
dai trong k¥ thuat MRM nham phat hién gelsemin trong
mau. Két qua thé hién ¢ Hinh 1.

2305 [ Fronn (7 P27 rim) ey 198 0 ol rn 198 oo 5 GV €1 4
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Hinh 1. Pho khoi scan lan [ va phoé ion con cua gelsemin va papaverin

a, ¢. Pho khoi scan lan 1 cia gelsemin va papaverin ; b, d. Pho ion con cua gelsemin va papaverin
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Sau khi lya chon dugc ion me va ion con, tién hanh t61i uu hda céc di€u kién khoi pho deé tin hi¢u thu dugc cao va
on dinh. Két qué t61 wu khoi pho dugc thé hién trong Bang 1.

Bdng 1. Diéu kién khoi phé phan tich gelsemin va papaverin

Chit phén tich
i Gelsemin Papaverin
Thong so
Ché d6 ion héa ESI (+) ESI (+)
Dién thé ion hoa (V) 3500 3500
Khi phun suong (psi) 40 40
Nhiét d6 hoa hoi (°C) 300 300
Ton ban dau 322,8 339,8
Nang luong phan manh (V) 28 36 36 28
Ion tao thanh 235,8 70,0 3238 201,8
Ghi chu Xac nhan Dinh lugng Xac nhan Dinh lugng

Tir két qua dua ra tai Bang 1 cho thdy diéu kién khéi
phé hoan toan phi hop véi cong thirc phéan tir cta cac
chat phan tich véi ion me c6 s khdi 1a [M+H]". Mbi
chit déu thu dugc 2 ion con, phu hop véi quy dinh.

Nhu véy, pho khdi cac chat phan tich da duoc lya
chon dé xac dinh bang MS/MS theo ché dé ion duong
v6i ngudn ESI.

3.2. Khao sat chwong trinh pha dong

Sau khi Iya chon dugc ion phan tir, ion con va cac
diéu kién khdi phd, tién hanh phan tich dung dich chudn
gelsemin nong d6 25 ng/ml va chuan ndi papaverin
nong d6 25 ng/ml.

Gradient pha dong gdm 2 kénh methanol va acid
formic 0,1 % duoc khao sat dé tdi uu, tde d6 dong 0,4
ml/phut, thé tich tiém 1 pl. Két qua diéu kién gradient
tdi wu dugce thé hién trong Bang 2. Hinh 2 thé hién sic
ky d6 cua gelsemin va papaverin sau khi d xac dinh
dugc céc diéu kién LC-MS/MS.

Bdng 2. Chuong trinh gradient pha dong

Thoi gian Methanol  |Dung dich acid formic
(phut) (%) 0,1 % (%)
0 40 60
0,5 40 60
2 0 100
3 40 60
12 40 60
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10 * |Cad 1: gisemin 3298: +ESI MAM Frag-1840v CID@380 (3223 -> 700) HH CHUAN 40 MEOH 80 ACID FORMIC
4, s
Cpe 1. pedemin 3.208

ra

=

x10 > Cpd 3: papaverin 8.828: +ES| MAM Frag=188.0v CID@230 (3338 -> 201.8) HH CHUAN 40 MEOH 80 ACID FORMIC
1 &
(Cpe & pepdyerin 626

P T

' ' ' ' ' ' ' ' ' ' '
1 2 3 4 3 L] T 8 3 10 n

P o B i Timmm fomi)

Hinh 2. Sdc ky do ciia gelsemin va papaverin

Két qua & Hinh 2 cho thay sic ky dd cta mau chuén
xudt hién hai pic cua gelsemin va papaverin véi thoi
gian luu phu hop, pic can d6i, nhon, sic nét, khong c6
hién tuong dinh pic. Mdi chit déu c6 2 ion con duogc sir
dung dé dinh luong va xac nhan. Do vay, chuong trinh
gradient trong Bang 2 duoc sir dung lam diéu kién pha
dong dé phan tich gelsemin.
3.3. Khio sat dung madi chiét

Khao sat mot sé6 mdi truong chiét voi cac dung
mdi diethyl ether, ethyl acetat, n-hexan, cyclohexan va
chloroform.

Véi quy trinh chuan bj mau nhu d trinh bay & muc
2.2.2.3, cac két qua duoc trinh bay & Bang 3.
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Bing 3. Két qua khdo sat dung méi chiét

Chit phan tich Gelsemin Papaverin
Dung méi Dién tich pic (Abu.s) RSD (%) Dién tich pic (Abu.s) RSD (%)
Diethyl ether 170283 0,52 182627 1,31
Ethyl acetat 221735 1,62 215193 0,52
n-Hexan 8051 0,69 79286 0,90
Cyclohexan 21544 3,49 99606 2,45
Chloroform 145196 3,02 104440 3,00

Két qua ¢ Bang 3 cho thdy, dung méi ethyl acetat co
kha ning chiét tach cac chit phan tich tot nhat. Pdng
thoi, ethyl acetat c6 kha nang bay hoi trung binh, it tao
nhil trong qua trinh chiét nén tiét kiém dugc thoi gian
chiét va xu ly mau. Do vay, ethyl acetat dugc lya chon
lam dung méi chiét.

3.4. Panh gia phuong phap
3.4.1. B phir hop ciia hé thong LC-MS/MS

Tiém l3p lai 6 1an hdn hop dung dich mau chuén va
chuan noi. Ghi lai thoi gian luu va dién tich pic. Két
qua cho thiy gelsemin c6 thoi gian luu trung binh 1a
3,297 phut voi d6 1éch chuan tuong ddi (RSD) 14 0,15
%; papaverin c6 thoi gian luu trung binh 1a 9,077 phut
v6i d6 1éch chuan twong dbi (RSD) cua dién tich pic 1a
0,26 %, ti ¢ dién tich pic gilra gelsemin va papaverin la
1,11 véi gia tri d6 1éch chuan tuong ddi 1a 1,41 %, dap
mg yéu ciu tng dung phuong phap khéi phd (< 5 %),
cho thiy thiét bi c6 d¢ 6n dinh tot.

3.4.2. D§ dac hiéu, chon loc

Chuén bj 6 mau mau tréng, 6 miu chuin va 6 mau
méu tring thém chuan va chuan ndi & ndng d6 25 ng/ml.
Xir Iy mau va tién hanh phén tich véi didu kién da xay
dung. Séc ky db cia mau tring, mau chuin va mau thém
chuin dugc thé hién trong Hinh 3.

o e et i s

Hinh 3. Sdc ky do ciia mau trdng (a), mau chudn (b) va
mau trdng thém chudn (c)

Sic dd ciia miu tring thém chudn cé cic pic xuat
hién & khoang 3,3 va 8,9 phut, phu hop voi gia tri
thoi gian luu ciia chudn 2 chat di khao sat. Trong khi
do6, trén sic ky d6 ctia mau trang khong xuét hién pic
trong khoang thoi gian luu trong Gng nhu trén. Do do,
phuong phép 1a dic hiéu va chon loc dbi voi gelsemin
va papaverin.

3.4.3. Gidi han phat hién (LOD) va giéi han dinh
lwong (LOQ)

Ty s6 tin hiéu trén nhiéu (S/N) duoc st dung dé danh
gia LOD va LOQ. LOD duoc xac dinh tai ham lugng co
S/N khoang bang 3 va khi S/N khoang bang 10 ta thu
dugc LOQ. Theo dd, phuong phép c6 gidi han phat hién
va gidi han dinh luong gelsemin trong mau lan luot 1a
0,01 ng/ml va 0,03 ng/ml.

3.4.4. Pwong chudin va khodng tuyén tinh

buong chuan dugc chuan bi trén nén mau dé loai trir
anh huong cua nén. Chit chudn duoc thém vao mau mau
trang tao thanh cac nong do tir 0,1 — 100 ng/ml. Nong
d6 chuéan noi giir ¢b dinh & 25 ng/ml. Puong chuan cua
phuong phap voi khoang nong d6 trén 1a y = 0,0356x
+0,0004, hé s6 tuong quan r = 0,9992. Nhu vay c6 su
trong quan tuyén tinh gitra ti 1 dién tich pic cia chat
chuén chia ndi chuan va ndng do gelsemin tir 0,1 — 100
ng/ml, dap ing yéu cau dit ra (r > 0,99).

3.4.5. D¢ dung va do lap lai ciia phwong phdp

Do dang va d6 lap lai ctia phuong phap dugc danh
gi4 bang cach phan tich cdc mau mau tring thém chuin
& ba mtrc ndng d6 0,4; 8,0 va 80 ng/ml (n = 5). Xac dinh
ndng d6 gelsemin trong mau bang phuong phap dudng
chuan. Do dung 1a ty 1¢ phan % giira nong d9 xac dinh
dugc tir dudng chuin so voi ndng do 1y thuyét. Do lap
lai dugc danh gia thong qua do 1éch chuan tuong ddi cua
céc két qua phan tich. Két qua trinh bay & Bang 4.
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Bing 4. Két qua khdo sdt dé dhing va do ldp lai ciia phwong phdp

Chit phan tich | Lwong thém chuin (ng/ml) | Lwong tinh dwoe (ng/ml) | D diing (%) D4 lip lai (RSD %)
0,4 0,44 109,53 3,04
Gelsemin 8,0 8,25 103,12 4,68
80 74,14 92,68 3,38

Két qua cho thay phuong phap c6 d6 ding dao dong
trong khoang tir 92,68 dén 109,53 % va do lap lai tot voi
RSD tir 3,04 dén 4,68 %. Vay phuong phéap di xay dung
dap tmg duoc cac yéu cau vé do dung va do 1ap lai cua
phuong phap phan tich gelsemin trong mau.

3.4.6. Pj on dinh

Dé danh gia qua trinh thyc nghiém anh huong dén
chét phan tich tién hanh khao sat do on dinh cua chét
phan tich trong nén mau ¢ cac diéu kién nhét dinh. Trong
giam dinh phap y, khoang thoi gian 4 gid 1a dé chuan bi
mau giam dinh. Thoi gian 7 ngdy, 21 ngdy va 3 chu ki
rd - dong 1a thoi gian chd (c6 thé xay ra) tir khi nhan mau
giam dinh cho t6i khi tién hanh giam dinh hodc dé tién
hanh gidm dinh lai.

D6 6n dinh cua gelsemin trong nén mau mau duoc
danh gia trén 5 16 cic miu mau tring thém chuan ¢ ba

murc néng do 0,4; 8,0 va 80 ng/ml. Mot 16 phén tich
ngay khi mau duoc chuén bi xong, mot 16 dugc bao
quan trong khay mau 4 gio & nhiét do phong, mot 16
duoc bao quan trong tu lanh am sau 7 ngay ¢ nhiét do
-20 °C, mot 16 dugce bao quan trong ti lanh am sau 21
ngay ¢ nhiét do -20 °C va mot 16 duoc bao quan ¢ didu
kién 3 chu ki rd - dong. Két qua khao sat do on dinh
duogc trinh bay trong Bang 5.

Két qua nghién ciru cho thiy, sy khac biét vé nong do
ctia gelsemin trong cac mau mau duoc phan tich ngay
sau khi chuan bj so véi trong céc mau mau duoc bao
quan sau 4 gio, 7 ngay, 21 ngay va 3 chu ki rd - dong
nam trong khoang cho phép (<15 %) vdi cac gia tri RSD
< 15 %. Nhu vay gelsemin trong méau 6n dinh trong 4
gi0 0 nhi¢t do phong, 7 ngay, 21 ngay va 3 chu ki ra-
dong néu duoc bao quan lanh ¢ nhiét do -20 °C.

Bing 5. Bj on dinh ciia gelsemin trong mdu

o em N e .. Gelsemin
Piéu kién bido quan Chi tiéu danh gia
0,4 ng/ml 8,0 ng/ml 80 ng/ml
. Luong tinh dugc (ng/ml) 0,44 8,25 74,14
Ban dau
RSD (%) 3,04 4,68 3,38
Luong tinh dugc (ng/ml) 0,42 8,17 76,95
Sau 4 gio ¢ nhiét d6 phong RSD (%) 2,44 3,51 3,16
Sai khac (%) -4,63 -0,69 3,84
Sau 7 ngay & -20 °C Luong tinh dugc (ng/ml) 0,40 7,93 70,92
RSD (%) 4,25 3,81 3,01
Sai khac (%) -9,37 -3,76 -4,20
Luong tinh dugc (ng/ml) 0,38 8,53 79,53
Sau 21 ngay ¢ -20 °C RSD (%) 3,65 12,74 1,78
Sai khac (%) -12,92 3,45 7,38
Luong tinh dugc (ng/ml) 0,37 7,62 79,82
Sau 3 chu ki ra - dong RSD (%) 3,67 3,79 2,61
Sai khac (%) -14,58 -7,49 7,69

3.5. Phén tich miAu mau ciia nhirng ngudi nghi ngo bi ngd doc alcaloid cay 14 ngén

Ap dung quy trinh da x4y dung dé dinh luong mot s6 mau mau cta nan nhan nghi ngd bi ngd doc alcaloid cay

14 ngén. Mdi mau duoc tién hanh 3 1an. Két qua trung binh thé hién ¢ Bang 6.
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Bing 6. Két qua phdn tich gelsemin trong cdc mau thuc

STT Ho tén Nam sinh Nong d¢ (ng/ml)
1 Sung AL 1981 7,03 £ 0,24
2 Lo Van H 1985 3,31+0,07
3 Thao Thi Pa D 2006 4,03 +0,13
4 Mua Thi V 1997 6,52+ 0,23
5 Thao AT 1998 4,75+ 0,07
6 Sung Nhia C 1980 27,86 + 1,89

Tir két qua phan tich cho thiy, ca 6 mau déu duong
tinh v6i gelsemin. Nong do gelsemin nam trong khoang
3,31 —27,86 ng/ml. Thoi gian phan tich mau tir chuén bi
mau, phén tich va dua ra két qua trong khoang 60 phut.
Day 1a thoi gian hop 1y dé phan tich mau.

4. KET LUAN

Nghién ctru di phat trién thanh cong mét phuong
phéap dé phat hién, dinh lugng gelsemin trong mau bang
LLE va sic ky long khéi phd. LLE nhanh, don gian va

ré tién hon so v&i SPE nén duoc lua chon dé xir 1y mau.
Chuong trinh pha dong t6i uu cling da duoc xac dinh. Két
qué tham dinh cho thiy phuong phéap c6 do nhay tt, do
tin cdy cao va kha niang phat hién duogc chat phan tich dén
nong d6 ng/ml. Phuong phap da duoc ap dung dé phan
tich 6 mau mau cua ngudi nghi ngd bi ngd doc alcaloid
cdy 14 ngon. Két qua cho thiy phuong phap phu hop cho
nghién ctu xac dinh gelsemin trong mau, quy trinh nay
¢6 thé img dung dé x4c dinh nguyén nhan ngd doc va hiéu
qua diéu tri trong 14m sang ciing nhu giam dinh phép y.
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SUMMARY

Gelsemium elegans Benth. is a plant belonging to the genus Gelsemium (family Gelsemiaceae). G. elegans is a well-
known toxic plant and its main components are alkaloids. Gelsemine is the principle alkaloid in G. Elegans. In this study,
a specific, sensitive and accurate liquid chromatography tandem mass spectrometry (LC-MS/MS) has been established
for the determination of gelsemine in whole blood. The low limit of detection (LOD) was 0,01 ng/ml for gelsemine. This

method was applied to analyze six whole blood samples of six people who were suspected of ingesting Gelsemium elegan.

(Ngay nhdn bai: 21/11/2022; Ngay phan bién: 16/02/2023; Nedy duyét ding: 09/03/2023)
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XAY DUNG PHUONG PHAP DINH LUONG PONG THO'I METFORMIN VA
EMPAGLIFLOZIN TRONG HUYET TUGNG NGUG1 BANG PHUONG PHAP
LC-MS/MS

NGUYEN THI KIEU ANH

Trwong Dai hoc Dwoc Ha Noi

PHAM THANH HUYEN, NGUYEN THI DUNG, LE THI LA,

PHAN THI NGHIA, NGUYEN THI LIEN"?

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Metformin, Empagliflozin, twong dwong sinh hoc, huyét twong, LC-MS/MS.

1. PAT VAN DE

Metformin (MET) thugc nhom biguanide c6 tac dung
chéng ting glucose mau, 1am giam ca duong huyét nén
va sau bira an [1]. Empagliflozin (EMP) tc ché manh
va thuan nghich kénh dong van chuyén Na-glucose 2
(SGLT2), vi tri chinh ctia qua trinh tai hap thu glucose
& than, tir d6 1am giam ndng d6 glucose trong méu [2].
Hién nay, mét s6 doanh nghi€p dugc trong nudec da va
dang nghién ctru san xuat cac ché pham chira hdn hop
metformin va empagliflozin nén nhu cau vé danh gia
sinh kha dung va thu twong duong sinh hoc ngay cang
nhiéu. Do d6, can phai xdy dung dugc phuong phap dinh
lwong hai hoat chét nay trong huyét twong dap tng cac
quy dinh hién hanh. Chung t6i da tién hanh nghién ctru
xdy dung phuong phap dinh luong dong thoi metformin
va empagliflozin trong huyét twong ngudi bang phuong
phap sic ky long ghép nbi dau do khdi phd (LC-MS/
MS) phuc vu cong tac danh gia sinh kha dung va tuong
duong sinh hoc cua cac ché pham co chira metformin va
empagliflozin.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chat, chit chuan
2.1.1. Thiét bj, dung cu

- Thiét bi: May sac ky 1ong khéi phd TSQ vantage
(Thermo - My); can phan tich (Mettler Toledo - Thuy Sy,
d6 chinh xac d = 0,01 mg); tu lanh sau -35 °C (Panosonic
- Nhat Ban); may ly tdm lanh (Sigma 4-16KS - BPuc);
méy co bay hoi dung méi ding khi nito, méay lic xoay,
may loc nudc...

- Dung cy: Binh dinh mtc, éng chiét thuy tinh, ng
ly tdm 2 ml...

2.1.2. Héa chat, chit chudn

- Chdt chudn:

+ Metformin hydroclorid (MET) — chat chuan cua
Vién Kiém nghiém thubc TW, SKS: €0320208.03, ham
luong 99,5 % tinh theo nguyén trang.

+ Empaglifiozin (EMP) — chat chuan cia TLC
pharmaceutical standards, SKS: 1744-078 A1, ham lugng
99,2 % tinh theo nguyén trang.

+ Metformin-d6 hydroclorid (MET-d6) — chat chuin
cia TRC, SKS: 4-ELZ-101-5, ham lugng 97,0 % tinh
theo nguyén trang. Metformin-d6 hydroclorid dugc su
dung lam chuén noi (IS) cia MET.

+ Empagliflozin-d4 (EMP-d4) — chét chuan cua TRC,
SKS: 23-MVI-41-2, ham lugng 98,0 % tinh theo nguyén
trang. Empagliflozin-d4 dugc su dung lam chuin noi
cua EMP.

- Dung méi, héa chat: Pat tiéu chuén tinh khiét dung
cho phan tich hoic sic ky HPLC va LCMS

- Huyét tuwong trdang: Huyét tuong khong c6 MET,
EMP ctia Bénh vién TW Quan doéi 108
2.2. Poi twgng va phwong phap nghién ciru
2.2.1. Poi twong nghién ciru

Mau huyét twong trang, mau huyét twong tu tao chira
chuan MET, EMP va miu huyét tvong ciia nguoi tinh
nguyén udng vién nén bao phim empaglifiozin 12,5 mg/
metformin hydroclorid 1000 mg trong nghién ctru danh
gia TbSH.

2.2.2. Phuwong phap nghién ciru
2.2.2.1. Piéu kién sdc ky

Qua trinh sdc ky duogc thuc hién trén cdt pha dao
Hypersil Gold C8 (50 x 2,1 mm; 1,9 um); toc d6 dong 0,2
ml/phut, sir dung pha dong 1a hdn hop acetonitril — dung
dich amoni bicarbonate 7,5 mM ty 1¢ 35:65 (tt/tt), thé tich
tiém mau 20 pl; nhiét do buéng tiém mau: nhiét d6 phong
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2.2.2.2. Diéu kién khéi pho

Kiéu khéi phé hai 1an (MS/MS), ngudn ion hoa ESI
(+); dién thé dau phun: 3200 V; nhiét d6 dau phun: 100
°C; ap sut khi mang, khi bd tro, khi quét ion lan luot 1a
30 psi, 5 psi va 1 psi; nhiét 3@ mao quan van chuyén ion
la 360 °C; cap ion hoéa dic trung 130,1 —71,1 dbi voi
MET, 468,2 — 355,0 ddi véi EMP, 136,1 —77,1 d6i véi
MET-d6 va 472,2 — 359,0 dbi v6i EMP-d4; nang lugng
phan manh 20 V d6i véi MET va MET-d6; 16V ddi véi
EMP va EMP-d4.

2.2.2.3. Phuong phdp chudn bi mdu

- Dung dich chuén gdc: dung dich chuin gbc va
chudn ndi gdc riéng biét trong methanol c6 nong do
MET, IS-MET, EMP va IS-EMP la 500 pg/ml.

- Dung dich chuin nodi 1am viéc: chuén bi dung dich
chudn noi lam viéc trong hon hop methanol - nuée ty 1é
1:1 (tt/tt) c6 ndng 46 EMP-d4 va MET-d6 lan luot 1a 2
pg/ml va 5 pg/ml.

- Chuan bi ddy duong chuan va miu kiém tra lam
viéc trong hon hgp methanol - nuée ty 18 1:1 (tt/tt): day
duodng chudn lam viéc chira ca 2 hoat chdt MET va EMP
c6 nong do lan lugt 1a 300; 600; 1500; 3000; 12000;
30000; 50400; 60000 ng/ml d6i véi MET va 30; 60;
150; 300; 1200; 3000; 5040; 6000 ng/ml dbi véi EMP,
Céac dung dich mau kiém tra lam viéc duoc chuan bi doc
1ap & 3 mirc nong do: LQC (900 ng/ml dbi véi MET
va 90 ng/ml d6i véi EMP); MQC (24000 ng/ml dbi v6i
MET va 2400 ng/ml d6i véi EMP); HQC (45000 ng/ml
d6i voi MET va 4500 ng/ml d6i véi EMP).

- Chuén bi diy duong chuin va miu kiém tra trong
huyét twong: Hut 15 pl ting dung dich chudn lam viéc
va 285 pl huyét twong tring thu duoc diy duong chuin
trong huyét trong chira ca 2 hoat chit MET va EMP ¢6
nong d¢ lan luot 1a 15; 30; 75; 150; 600; 1500; 2520;
3000 ng/ml ddi voi MET va 1,5; 3; 7,5; 15; 60; 150;
252; 300 ng/ml d6i véi EMP. Méu kiém tra LQC, MQC,
HQC trong huyét twong c6 ndng d6 lan luot 1a 45; 1200;
2250 ng/ml d6i v6i MET va 4,5; 120; 225 ng/ml d6i véi
EMP.

2.2.2.4. Phurong phdp xit Iy mdu trong huyét tirong
Hut 0,3 ml mau huyét tuong, thém 20 pl chuan noi
lam viéc va 1 ml acetonitril, lic xody 5 gidy. Ly tim
9000 vong/phut trong 5 phat. Cho mau vao ti 4m siu
70 °C. Sau 15 phit, 1dy mau ra khoi ti 4m siu va rd
dong ¢ nhiét do phong trong 10 phut. Hat 0,9 ml 16p
dich trong phia trén sang dng chiét khac. Bbc hoi dung
moéi dudi dong khi nito thu cin. Hoa tan cén trong

0,4 ml hon hop acetonitril - amoni bicarbonat 7,5 mM ty
1& 2:8 (tt/tt), chuyén lo tiém sic ky.
2.2.2.5. Phurong phdp tinh két qua

Xac dinh néng ddo MET va EMP c6 trong cac mau
thir chua biét nong do dua vao ty 1é dién tich pic MET/
IS-MET; EMP/IS-EMP thu dugc tir sic dd caa mau thir
va duong chuin tuong tng phan tich trong cing diéu
kién.
2.2.3. Tham dinh phwong phdp

Tién hanh tham dinh phuong phéap theo hudng dan
thim dinh phuong phap dinh lugng thudc trong dich
sinh hoc cua US-FDA [5].
3. KET QUA VA BAN LUAN
3.1. X4y dung phwong phap phan tich
3.1.1 T6i wu héa diéu kién khéi pho

Khao sat diéu kién khdi phd ¢ ché do ion héa ESI (+)
va ESI (-). Do ¢6 tinh chét ctia mot bazo manh nén MET
chi bi ion hoa & ché do ion duong duéi dang [M+H]"
c¢6 m/z=130,1, con EMP lai c6 cuong do tin hi¢u & ché
do ion duong cao hon ion dm. Dang ion héa [M+NH,]"
cua EMP c6 m/z = 468,2 cho cuong do tin hi¢u cao hon
dang [M+H]*. Do d6, ché d¢ ion héa ESI (+) va manh
phé ion me c6 m/z = 130,1 v6i MET va m/z = 468,2
véi EMP duoc lua chon dé khao sat céc diéu kién tiép
theo gém xéc dinh ion con, thé thau kinh hoi tu va nang
luong bén pha.
3.1.2 Téi wu héa diéu ki¢n sic ky

Tién hanh khao sat véi céc diéu kién sic ky khac
nhau, bao gdm sir dung cot Hypersil Gold C18 (50 x
2,1 mm; 1,9 pm); cdt Hypersil Gold C8 (50 x 2,1 mm;
1,9 um); cot Luna C18(2)-HST (50 x 3 mm; 2,5 pm);
cOt Acquity C18 (50 x 2,1 mm; 1,7 um) trén cac h¢ pha
dong khac nhau MeOH-dung dich acid formic, MeCN-
dung dich acid formic, MeCN-dung dich amoni acetat,
MeCN-dung dich amoni bicarbonat voi cac ty 1§ va
ndng do, pH cac dung dich dém khac nhau. Két qua thuc
nghiém cho thiy st dung pha dong acetonitril - dung
dich amoni bicarbonat 7,5 mM ty 1€ 35 : 65 (tt/tt) cho
dap umg ciia EMP cao va 6n dinh nhit, hinh déng pic ca
MET va EMP can d6i, thoi gian phan tich hop 1y.
3.1.3 Lwa chon chudn ngi

Trong phuong phap phan tich bang sic ky 1ong khéi
ph6, chit nodi chuan dugc wu tién lua chon 1a cac chat
ddng vi 6n dinh do c6 tinh chét hoa Iy gan nhu twong tu
chét phan tich gitip giam thiéu t6i da sai s6 trong ca qua

16 Tap chi KIEM NGHIEM THUOC - S6 1.2023; Tap 21.(79)



trinh xtr Iy mau va phan tich mau trén thiét bi phén tich.
Vi viy, tién hanh lwra chon metformin-d6 la chuén noi
cho MET va empaglifiozin-d4 1a chuén ndi cho EMP,

3.1.4 Xdc dinh gioi han dinh lugng duwdi va khodang
tuyén tinh

Khoang tuyén tinh 1a khoang ndng do ciia chat phan
tich tur gia tri thép nhat (LLOQ) dén gia tri cao nhét
(ULOQ). Céc gia tri LLOQ va ULOQ cua khoang tuyén
tinh ctia phuong phap dugc xac dinh dya trén cac thong
s6 duoc dong hoc cia MET va EMP. O muc lidu st dung
mot vién nén két hop 1000 mg metformin hydroclorid
va 12,5 mg empagliflozin c6 ndng do t6i da (C,0) trong
huyét twong ngudi khoang 1500 ng/ml ddi v6i metformin
va 150 ng/ml ddi voi empagliflozin [3], [4]. Do d6, x4c
dinh gi4 tri ULOQ khodng 2 1an gié tri C__ . Qua céc tai
liéu tham khao [1], [2], [3], [4] va dua trén dap Gng cla
thiét bi phan tich da xac dinh gia tri LLOQ ctia phuong
phap d6i véi MET 14 15 ng/ml va EMP 14 1,5 ng/ml.
3.1.5 Lwa chon phwong phdp xir Iy méu

X 1y miu huyét twong c¢6 3 phuong phap chinh
1a taa protein (PPT), chiét 1ong - long (LLE) va chiét
pha rin (SPE). Do dic tinh than nudc cia MET nén
khong lya chon phuong phép chiét 16ng — long. Phuong
phap chiét pha rin c¢6 gia thanh cao, qui trinh thyc hién
phtre tap trong khi phuong phap tia protein ¢6 vu diém
nhanh, don gian, tiét kiém chi phi. Do d6, phuong phap
tia protein dugc lya chon dé xir Iy mau huyét tuong.
Bén canh d6, phuong phdp tua protein lai c6 nhugc
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diém 14 mau bi pha lodng, anh huong dén giGi han dinh
luong cua phuong phap dac biét 1a khi EMP c6 gidi
han duéi thap. Hon nita, miu huyét twong sau khi tia
protein van con chura cac chét khac nhu phospholipid,
triglicerid c6 thé anh huong dén qua trinh phén tich trén
thiét bi LCMS. Pong lanh mau huyét twong sau khi tia
gitp loai bo cac chat nay. Sau khi cho mau vao tii 4m
sau -70 °C trong 15 phat, mau duoc ra dong & nhiét do
phong trong khoang 10 phut, lac nay cac thanh phan
nhu phospholipid, triglicerid ling xudng phia duéi tao
thanh 16p duc, mo. Hut 16p dung dich trong phia trén
dem c6 bay hoi 1am gidu mAu, ting gidi han phat hién
cua phuong phap.

3.2. Thim dinh phuong phap phén tich

3.2.1. Dg dic hiéu — chon loc ciia phwong phap

Phén tich cac mau huyét twong (HT) tring va céac
mau HT tu tao chira chuan noi va MET, EMP véi néng
do twong tmg 1a 15,0 ng/ml; 1,5 ng/ml (miu LLOQ)
theo phuong phép da duogc xay dung.

Trén sic ky d6 (SKP) ctia mau HT tring (Hinh 1),
khong xuat hién cac pic tai thoi diém 1,36 phut (tuong
ung voi thoi gian luu cua MET, MET-d6); 2,38 phut
va 2,39 phut (twong ung véi thoi gian luu cia EMP-d4
va EMP) nhu trén SKP méu chudn (Hinh 2). Do vy,
phuong phap phan tich c6 d¢ dac hi¢u - chon loc voi
MET, EMP va cac chét chuén ndi theo céc quy dinh cua
phuong phap phén tich thude trong dich sinh hoc [5]
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Hinh 2. Sic ky do méau huyét twong tr tao chira chudn
MET (15,0 ng/ml), EMP (1,5 ng/ml) va chudn ngi
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3.2.2. Duong chudn va khodng tuyén tinh

Phéan tich 5 dudng chuin riéng biét trong huyét
tuong chira MET c¢6 ndng d6 tir 15 ng/ml dén 3000 ng/
ml va EMP ¢6 nong d¢ tur 1,5 ng/ml dén 300 ng/ml theo
phuong phép da xay dung. Xéc dinh su tuong quan gitra

nong do MET, EMP c6 trong méu va ty 18 dién tich pic
tuong ung MET/IS-MET; EMP/IS- EMP bé“lng phuong
phap hdi quy tuyén tmh su dung trong s6 (1/ndng doz)
Két qua xac dinh mbi twong quan tuyén tinh giita ndng
do va ty 1€ dién tich pic dugc trinh bay trong Bang 1.

Bing 1. Két qua tham dinh khodang tuyén tinh ciia phwong phdp

Chit phén tich MET EMP
Cdiém chuén (ng/mL) 15; 30; 75; 150; 600; 1500; 2520; 3000 1,5; 3; 7,5; 15; 60; 150; 252; 300
Do dung tat ca cac diém
chuén (%) 90,9 — 109,4 87,1 -113,2

Y =0,00178*X + 0,00667; r = 0,9985 Y =0,01059*X + 0,00010; r = 0,9985
Y =0,00175*X + 0,00597; r = 0,9982 Y = 0,00996*X - 0,00149; r = 0,9962

Phuong trinh héi quy Y =0,00184*X + 0,00454; r=0,9986 Y =0,01079*X - 0,00688; r = 0,9989
Y =0,00189*X + 0,00264; r = 0,9988 Y =0,01118*X - 0,00678; r = 0,9973
Y =0,00177*X + 0,00740; r = 0,9985 Y =0,01043*X - 0,00476; r = 0,9958

Két qua thdm dinh cho thiy trong khoang ndng do
da xdy dung c6 sy tuong quan tuyén tinh giita ndng do
MET, EMP voi ty 1¢ dién tich pic tuong ing MET/IS-
MET; EMP/IS-EMP véi hé s6 tuong quan xap xi bang 1.
Nong d6 MET, EMP xac dinh tir dudng chuan so voi gia
tri thuc nam trong gidi han cho phép (80 % - 120 % ddi
vGinong do thap nhat, 85 % - 115 % d6i voi cac nong do
con lai) theo qui dinh cta phuong phéap phan tich thude

trong dich sinh hoc [5].

3.2.3. Gioi han dinh lwong dwdi ciia phwong phap

Phén tich cdc mAu zero (mAu HT chi chira chuin ndi)
va mau HT chira MET va EMP véi ndng d6 twong g
1a 15 ng/ml va 1,5 ng/ml (mau LLOQ) trén 3 16 mau,
mdi 16 gom 6 mau. Két qua thim dinh giéi han dinh
lugng dudi cia phuong phap dugc trinh bay ¢ Bang 2.

Bing 2. Két qua xdc dinh gid tri LLOQ

Chit phén tich MET EMP
Lo Lo 1 L62 L63 Lo 1 Lo2 L63
Dép tmg mau zero (n = 1) 7666 3420 10822 9 0 1
Pap trng trung binh mau
P LLgOQ (Igl 26) 78625 75668 83946 177 174 182
Ty 16 LLOQ/Zero 10,3 22,1 7,8 20,3 - 192,6
Do ding (%) (n = 6) 100,9 101,9 104,8 119,7 95,2 119,0
CV (%) (n = 6) 3,9 2,4 7,0 14,8 9,9 18,2
Do dang (%) (n = 18) 102,5 111,3
CV (%) (n=18) 4,9 17,9

Két qua thim dinh cho théy, tai thoi diém twong tng
voi thoi glan luu cta MET va EMP dap ung pic trung
binh cia mau LLOQ gép hon 5 lan dap ung pic cia miu
zero. DO dung trung binh cua ting 16 va cta 3 16 khac
nhau déu nam trong khoang 80 % — 120 % so v6i ndng
d6 thuc; do chinh xac cua ting 16 va cua 3 16 khac nhau
déu nho hon 20 %, dap tng yéu cau gidi han dinh lwong
dudi ctia phuong phép phén tich thudc trong dich sinh
hoc [5].

3.2.4. Xdc dinh dj diing, dp chinh xdc ciia phuong phap

Tién hanh thdm dinh do dang, do chinh xac trén 4
mirc ndng d6 LLOQ, LQC, MQC va HQC, mdi mirc
néng d6 chuan bi 6 miu. Thuc hién trén 3 ngay khac
nhau. Xac dinh ndng d6 MET va EMP c6 trong cic mau
bang duong chuan phan tich trong cing diéu kién. Két
qua xéc dinh d¢ ding, do chinh xac cua phuong phap
duogc trinh bay ¢ Bang 3 va Bang 4.
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Bing 3. Két qua tham dinh dg diing, dé chinh xdc trong ngay va khdc ngay (d6i véi MET)

bj ding, LLOQ (15 ng/ml) LQC (45 ng/ml) | MQC (1200 ng/ml) | HQC (2250 ng/ml)

D¢ chinh xac | pj ding (%) | CV% | Pé ditng (%) | CV% | P ditng (%) | CV% | Pp diing (%) | CV%
Ngay 1 (n=6) 100,9 3,9 101,8 1,8 101,5 22 103,2 0,8
Ngay 2 (n=6) 101,9 2,4 98,3 1,0 98,2 1,6 98,5 2,1
Ngay 3 (n=6) 104,8 7,0 98,9 2,1 96,3 2,3 95,1 1,6
Khéc ngdy (n=18) 102,5 4,9 99,7 2,2 98,9 2,7 98,9 3,7

Bing 4. Két qua tham dinh do diing, @ chinh xdc trong ngay va khéc ngay (doi véi EMP)

Pj ding, LLOQ (1,5ng/ml) | LQC (4,5ng/ml) | MQC (120 ng/ml) | HQC (225 ng/ml)

b0 chinh xac | P§ ding (%) | CV% | Do ding (%) | CV% | P diing (%) | CV% | P diing (%) | CV%
Ngay 1 (n=6) 119,7 14,8 101,8 10,4 98,6 2,5 102,6 1,5
Ngay 2 (n=6) 95,2 9,9 99,1 9,0 98,9 3,7 97,1 2,0
Ngay 3 (n=6) 119,0 18,2 109,7 12,4 95,4 3.4 94,1 1,8
Khéc ngay (n=18) 111,3 17,9 103,5 11,1 97,6 3,5 97,9 4,1

Két qua tham dinh cho thdy ¢ cac khoang nong do
thap; trung binh va cao, phuong phap c6 do dung trong
ngdy, khac ngay déu nam trong khoang 85 — 115 %
(ngoai trir mau LLOQ nam trong khoang 80 — 120 %),
do chinh x4c trong ngay, khac ngay véi gia tri CV < 15
% (ngoai trir mau LLOQ véi CV < 20 %); dap tmg cac
yéu cau vé do dung, do lap lai ciia phuong phap phan
tich thudc trong dich sinh hoc theo huéng dan ctia US-
FDA [5].

3.2.5. bj on dinh cia dwoc chit trong huyét twong
va trong qud trinh xw ly méu

Tién hanh nghién ctru d6 6n dinh cia MET, EMP
trong HT tai 2 muc néng d6 LQC va HQC. Riéng do
6n dinh autosampler dugc danh gia trén 3 mic ndng do
LQC, MQC va HQC. Panh gia d6 6n dinh ctia dugc chat
bang cach so sanh nong do MET, EMP c6 trong mau
duoc bao quan ¢ nhitng diéu kién nhat dinh véi néng do
thue té. Két qua nghién ctru do 6n dinh duoc trinh bay
trong Bang 5.

Bing 5. Két qud nghién ciru a6 on dinh ciia MET, EMP

Néng dp trung binh Dé én dinh CV
Dé én dinh Miu (ng/ml; n = 6) (%) (%)
MET EMP MET | EMP | MET | EMP
o X LQC 42,4 4,5 94,2 99,8 1,5 10,6
5 chu ky dong — ra dong
HQC | 21923 231,7 97,4 103,0 2,7 4,2
Do 6n dinh thoi gian ngan LQC 44,2 4.4 98,1 97,9 3.4 11,5
(6 gio; nhiét do phong) HQC | 2216,5 2292 98,5 101,9 2,6 3.4
Do On dinh thoi gian dai LQC 40,9 4,3 90,9 94,5 6,2 6,5
(81 ngay; -35 °C) HQC | 2138,5 1982 95,0 88,1 9,9 7.3
i LQC 43,9 43 97,5 96,5 1,0 4,1
D9 on dinh trong autosampler
(185 gid> 56 phut; nhiét do phong) MQC | 1166,2 121,6 97,2 101,3 2,4 3,5
HQC | 2160,5 220,8 96,0 98,1 2,2 1,7
D6 611 dlnh Cén sau béc hO'I LQC 47,1 4,7 104,7 103,4 2,0 9,9
(3 gid; nhiét d6 phong) HQC | 2256,4 220,8 100,3 98,1 0,8 2.4
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3.3 Ung dung phwong phap di xiy dung dinh lwong néng d¢ metformin va empaglifiozin trong miu
huyét twong nguoi tinh nguyén

Ap dung phuong phép da xay dung dé dinh luong dong thoi nong do MET va EMP trong huyét tuong nguoi tinh
nguyén sau khi udng 01 vién nén bao phim empagliflozin 12,5 mg/metformin hydroclorid 1000 mg. Lay mau mau
tai cac thoi diém: 0 gio (trudce khi uong thuoc) va 0,33 (20 phut); 0,67 (40 phut); 1,00; 1,50; 2,00; 2,50; 3,00, 3,50;
4,00; 5,00; 6,00; 8,00; 10,00; 12,00; 24,00; 36,00; 48,00; 72,00 gid sau khi uéng thudc. Hinh 3 biéu dién duong cong

ndng do thude theo thoi gian cua 01 nguoi tinh nguyén trong nghién ctru
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Hinh 3: Puong cong nong dé — thoi gian doi véi MET (a) va EMP (b)

Két qua phén tich trén NTN cho thiy, cac ndng do
MET, EMP déu nam trong khoang dudng chuin xay
dung chung t6 phap da xay dung c6 khoang tuyén tinh
phu hgp, do ding — dd chinh xac cao va kha nang rng
dung thuc té trong cac nghién ctru sinh kha dung va
tuong duong sinh hoc.

4. KET LUAN

Nghién ctru da xay dung dugc phuong phap dinh
luong ddng thoi metformin va empaglifiozin trong huyét

tuong ngudi bang UPLC/MS-MS véi gia tri gi6i han dinh
luong dudi lan luot 1a 15 ng/ml va 1,5 ng/ml; khoang
tuyén tinh lan luot 1a 15 ng/ml dén 3000 ng/ml va 1,5 ng/
ml dén 300 ng/ml; d6 ding va do chinh x4c dap ing yéu
cau dbi véi phuong phap phan tich thudc trong dich sinh
hoc ctia US-FDA. Thoi gian phan tich mdi mau la 3,8
phut, phit hop khi phén tich sé lugng mau 16n. Phuong
phép phan tich co thé mg dung trong cac nghién ctru
danh gia sinh kha dung va tuong duong sinh hoc ché
pham chira ca hai dugc chat metformin va empagliflozin.
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SUMMARY

A high throughput and specific method using ultra performance liquid chromatography tandem mass spectrometry for
simultaneous determination of metformin and empagliflozin in human plasma was developed. Metformin-d6 (MET-d6)
and empagliflozin-d4 (EMP-d4) were utilized as internal standards. Extraction of the analytes from the human plasma was
performed through acetonitrile precipitation technique. Chromatographic analysis was developed on a C8 column (dimention
50 x 2.1 mm, particle 1.9 um) with isocratic elution at a flow rate of 0.2 ml/min using a mobile phase of 7.5 mM ammonium
bicarbonate : acetonitril (65 : 35, v/v). The Thermo vantage UPLC-MS/MS was operated under the multi reaction-monitoring
mode using the positive ion mode, with transitions at (m/z) 130.1 —71.1 for (MET), 468.2 — 355.0 for (EMP), 136.1 —77.1 for
(MET-d6), and 472.2 — 359.0 for (EMP-d4). The obtained linearity covered the concentration ranges of 15 - 3000 ng/mL and
1.5—300.0 ng/mL for MET and EMP, respectively. Total run time was 3.8 min only. This method can be used for BA-BE studies
of metformin and empagliflozin combination preparations.

(Ngay nhan bai:14/02/2023; Ngay phan bién:16/02/2023; Ngay duyét dang:13/03/2023)
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XAC PINH DONG THO1 10 CHAT CO TAC DUNG CHONG NANG
TRONG MAU MY PHAM DANG KEM BANG PHUONG PHAP HPLC - DAD

TONG TH] THANH VUONG

Truwong Dai hoc Dwoc Ha Nji

NGUYEN VAN HA, LE VAN PAT
NGO TH] DUYEN, LE QUANG THAO™

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Chit chong ning, my phim dang kem, HPLC-DAD

1. PAT VAN PE

Kem chdng ning di dwoc sir dung tir nhitng nim
1970 dé bao vé da khoi tac hai tir 4nh nang mat troi [1],
gitip giam nguy co chiy ning, sam da va ung thu da [2]
[3]. Tuy nhién, mot vai nghién ctru gan day cho thay mot
s6 chat chong nang hitu co trong kem chdng ning co thé
gy anh hudng dén sirc khoe con ngudi va moi trudng
sdng nhu anh huong dén ngudn nude, dén chudi thirc an
va nguy co tdy tring cac ran san ho [3]. Dé dam bao an
toan cho nguoi st dung, co quan quan ly cac nudc nhu
ASEAN, Chau Au hay My da ban hanh danh muc cac
chat chong ning (CCN) duoc phép sir dung trong my
pham kém theo diéu kién ap dung va gii han vé ham
lugng [4] [5].

Hién nay, c6 nhiéu loai my pham chtra chit chdng
ning, trong d6 my phdm dang kem chiém mot ty 1& 16,
dugc phéan phdi rat phd bién trén thi truong Viét Nam
v6i ngudn gbe, xuat xtr rat da dang. Tuy nhién, chua co
nghién ctru thyc nghiém nao dugc tién hanh dé xac dinh
ham lugng thuc cic chit chéng ning trong my pham
s0 voi cong bd trén bao bi, nhin mac ciing nhu so voi

gidi h;ln vé hE‘lH‘l lwong, ndng do sir dung dugc quy dinh,
khuyén cao nham dam bao hi¢u qua st dung cling nhu
an toan suc khoe cho ngudi dung.

Xuat phit tir thyc té trén, ching t6i da ti’én hanh
thuc hiél} de ti:li “Xdc d‘,inlf dong tho‘t 10 chat co ‘tdc
dung chong nang trong mau m}?phdm t{gng kem bang
phuwong phfip HPLC: - DAD” dé g(')vp phan phuc vu cho
cong tac kiém tra chat lugng my pham ¢ Viét Nam.

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

- May sic ky long hiéu ning cao Agilent 1260.

- Can phan tich Mettler Toledo chinh xac t6i 0,01 mg.

- May lac siéu am.

- Céc binh dinh mtc, cde ¢ mo, pipet, diia thuy tinh
va cac dung cu thuy tinh c¢6 d¢ chinh xac phu hop.
2.1.2. Héa chat, chit chuén

- Chét chuan: Thong tin cég chat chuén str dung trong
qua trinh nghién ctru dugc thé hién ¢ Bang 1.

Bing 1. Théng tin cdc chdt chudn sir dung

STT Tén chit chuin Viét tit Nguon gbc S6 16 Ham lugng (%)
1 Benzophenon-4 BZP-4 Sigma 09649-10G 98,5
2 Oxybenzon (Benzophenon-3) BZP-3 Sigma LRAB3268 99,96
3 4-Methylbenzyliden camphor MBC Toronto 2-LWJ-67-1 98,0
4 Octocrylen OTC Sigma LRAB3748 99,5
5 Menthyl anthranilat MAN Sigma LRACD702 98,7
6 Octyl dimethyl PABA ODP Accustand 23172 99,3
7 Butyl methoxydibenzoylmethan BDM Supelco LRAC3159 98,4
8 Octyl methoxycinnamat OMC Supelco LRAC3165 99,5
9 Octyl salicylat (0N Supelco LRAC3040 99,8
10 Homosalat HMS LGC G164621 98,86
Ghi chii: () : g am 1,9 %, cdc chat khdc tinh theo nguyén trang.
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- Dung méi (methanol, ethanol): Pat tiéu chuén tinh
khiét dung cho HPLC.

- Hba chat (natri acetat, acid acetic): dat tiéu chuan
tinh khiét dung cho phan tich.

- Dung dich dém natri acetat pH 3,85: Hoa tan 380
mg natri acetat vao 900 ml nu6c, didu chinh dén pH 3,85
bang acid acetic, thém nudc dén 1000 ml.

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

- Méu p{acebq.‘ La plﬁu kem chéng ning khéng chua
cac chat chqéng‘néng can nghién clu, dugc cung cap boi
Cong ty CO phan Dugc pham Gia Nguyen.

- Mau tw 1qo: La mau placebo c6 chira cac chat chong

nang ¢ cac nong do khac nhau.

- Mdu thir: Mot s mau my pham chdng ning dang
kem c6 mat trén thi truong.

2.2.2. Phwong phdp nghién ciru

Dua trén céc tai liéu tham khao [1][2], nghién ctiu
khao sat lwa chon phuong phap phén tich cac chat trén
cac hé pha dong khac nhau, cac cot phan tich khac nhau
v6i nhiéu toe do dong va budc song phat hién dé chon
diéu kién phan tich tbi wu.

2.2.3. Phwong phdp chudn bi miu

Dua trén tinh chat Iy hoa cta cac CCN va tham khao
tai liéu, nghién ctru lya chon phuong phap chuin bi mau
nhu sau:

- Dung méi pha mau: Hon hop methanol : Dung dich
dém natri acetat pH 3,85 (80:20).

- Dung dich chudn:

+ Dung dich chudn hén hop goc 1: Can 59,88 mg
BZP-4, 49,40 mg OTC, 29,71 mg OMC va 20,01 mg
mdi chit chuan BZP-3, 20,19 mg MBC va 21,10 mg
ODP vao binh dinh mtrc 20 ml. Hoa tan va thém vira du
dén vach bang methanol.

+ Dung dich chudn hén hop goc 2: Can 10,04 mg
BDM va 19,76 mg MAN, 19,96 mg OS, 21,04 mg HMS
vao binh dinh mtc 20 ml, thém 2,0 ml dung dich chudn
hon hop goc 1, thém 10 ml methanol, ldc siéu am cho
tan hoan toan. Thém methanol vira di dén vach, lic déu.

+ Ddy dung dich chuan: T dung dich chudn hon
hop goc 2, pha loang bang dung modi pha mau dé thu
dugc tir 6 dung dich chuin tro 1én c6 nong do tir LOQ
dén 100 1an ndng d6 LOQ.

- Dung dich thir: Can chinh xac khoang 0,2 g mau
kem vao cde c6 mo 50 ml, thém khoang 20 ml dung moi

pha mau, dung diia thuy tinh phan tan déu kem trong
cbe. Pat trén cach thuy & 60 °C trong 10 phut, thinh
thoang khudy, lic siéu am 5 phat. Chuyén hdn hop vao
binh dinh murc 50 ml, trang rira cdc 3 1an v6i dung moi
pha miu, mdi 1an 5 ml. Bé ngudi, thém dung mdi pha
mau vira du dén vach, lic déu. Dé trong nuoc da 30
phut, ly tam ¢ 10.000 vong/phut trong 10 phut. Loc 16p
dich trong qua mang loc 0,45 pm.

3. KET QUA VA BAN LUAN

3.1. Xay dung quy trinh phan tich

- Khao sat lya chon cét: Khi dung ¢t Thermo betasil
C18 (125 x 4 mm, 5 pm), hai pic BDM va OMC dong
rua gidi. Khi dung cot Agilent Poroshell 120 C18 (100 x
4,6 mm; 2,7 um) 10 pic CCN tach khéi nhau (Rs > 1,8),
pic can di, thoi gian phén tich khoang 25 phut, phu hop
dé xac dinh ddng thoi 10 CCN (Hinh 5, Hinh 6).

- Khao sat pha dong: Tién hanh khao sat trén cac hé
pha dong 1a hon hop ciia dung méi hiru co (ACN, EtOH
hodac MeOH) va dung dich dém (acid phosphoric 0,1
M, acid acetic 0,1 % hodc dung dich dém natri acetat
pH 3,85). Két qua cho théy, khi st dung hé pha dong
gém MeOH va dung dich dém natri acetat pH 3,85 thi
céc pic CCN c6 hinh dang can ddi va kha ning tach t6t
hon so v&i cac hé con lai. Khi tién hanh sic ky voi hé
pha dong MeOH : Dung dich dém natri acetat pH 3,85
(70:30)) pic BZP-4 c6 déu hiéu bi ché pic va rira giai
sém (tz-BZP-4 = 1 phut), hé sb phan giai gitra BDM va
OMC con thép (R, = 1,5) (Hinh 2). Khi tién hanh sdc ky
bang chuong trinh gradient dung méi, cac pic can doi va
tach hoan toan khoi nhau (Rs > 1,8) (Hinh 5, Hinh 6).
Do d6, chuwong trinh gradient dwoc lya chon dé tiép tuc
nghién ctu.

- Khao sdt toc do dong: Khi tién hanh sic ky & tc
dd dong 1,0 ml/phut cac pic ria giai soém, tuy nhién hé
s6 phan giai gitta OTC va MAN < 1,5. Véi toc d6 dong
nho hon 0,5 thi pic Homoslat tring v6i khoang thay doi
ctia pha dong. Véi toc 6 dong 0,8 ml/phit, cac pic CCN
tach khoi nhau v6i hé s6 phan giai R_> 1.8.

- Lwa chon budc song phan tich:

Tham khao cac tai liéu [1] [2] va dua trén sic ky d6
thu dugc tai cac budc song 300, 310 va 350 nm, chiung
t6i chon budc song phan tich dong thoi 10 CCN 1a
310 nm.
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Hinh 1. SKD 10 CCN khi sir dung cét Thermo betasil
Cl8 (125x 4 mm, 5 um)

* Piéu kién sic ky cho nghién ctu:

- Phuong phép phan tich str dung k¥ thuat sic ky 1ong
pha déo vai detector DAD, c0t Agilent Poroshell 120-C18
(100 x 4,6 mm; 2,7 pm), tbe do dong 0,8 ml/phut, thé tich
tiém 20 pul, budc song 310 nm, nhiét do cot 40 °C, pha dong
g6m MeOH (A) va dung dich dém natri acetat pH 3,85 (B)
theo chuong trinh gradient: 0 phut, 8 % A; 2 — 18 phut, 80
% A; 18,1 phut, 100 % A; 20 - 25 phut, 8 % A.

- MAu tring: Dung mdi pha mau
* Chu y: The ti rika gidi cuia cac pic nhw sau: BZP-4,
BZP-3, MBC, OTC, MAN, ODP, BDM, OMC, OS, HMS.

3.2. Tham dinh quy trinh phén tich
3.2.1. Tinh ddc hiéu

Chuén bi céc Dung dich: chuin hon hop, mau tu tao,
mau placebo theo quy trinh phan tich va tiém vao hé
thong sac ky, ghi lai cac sic ky d6. Két qua:

- Trén sic ky dd (SKP) ciia mau tring va mau
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Hinh 2. SKP 10 CCN trong pha dong MeOH- dung
dich dém natri acetat pH 3,85 (70:30))

placebo (Hinh 3 va Hinh 4) khong xuét hién pic c6 thoi

gian luu twong ung vai thoi gian luu ctua cac pic CCN

thu duoc tir SKP mau chuan (Hinh 5) va mau tu tao

(Hinh 6).

- Trén SKD ciia mau ty tao (Hinh 6), cac pic CCN
¢6 thoi gian luu twong g vai thoi gian luu ciia cac pic
CCN thu dugc tir SKD mau chuén hdn hop (Hinh 5).
Céc pic nay tach khoi nén miu va tach khoi nhau véi hé
s6 phan giai > 1,8.

- Trong 10 CCN nghién ctru thi Homosalat c6 2 pic 1a
HMS 1 va HMS II. Trén SKD méu chuan va mau tu tao,
hai pic nay tach rd khéi nhau va tach khoi cac CCN khac
v6i hé s6 phan giai > 2,2. (Khi tinh toan két qua ciia HMS,
chi tinh két qua dua trén dién tich pic HMS II [6]).

- D¢ tinh khiét cua tit ca cac pic chat chong néng o
mAu tu tao va mau chudn déu > 99,9 %.

- So sanh pho hap thu UV cia cac chit chong ning &
mau tu tao véi mau chuén, két qua cho hé $6 tuong déng
v6i ca 10 chat chéng nang déu > 999.

DADT A, 5ig=310,4 Ref=off TAI CCNWQUY TRINA T\DD-DLLT 2021-08-30 16-58-56\BLANK D)

mAU

AU S 2
S b=
25 25 o ©
v v
20 20
15 15
10 10
s
I f\
nf—“‘\f\ /\H—M T A L e RN
- I T T “ s -5 L | | T
I 1o e P . 5 10 15 20 i
< , A Py < < , A Py
Hinh 3. Sac ky do mau trang Hinh 4. Sac ky do mau placebo
DADT A Sig=3104 Ref=off (DADUYENDATAIDE TAI CCNIGUY TRINH \O5-DLLT 2021-08-30 16 58 561C6.1.0) DADT A, Sig=310.4 Ref=off (D\Duyen\dataDE TAI CCN\QUY TRINH T\DD-DLL1 2021-08-30 16-58-56\D2.6.0)
mAU hA 2 x BE YR B o @ o ww o ww = o= =
e LA B SEE3 3 m 8 ¢ % #8835 8
2 2 H 22k & = 805 B ] g PR 5 3 ©
z 2 S SEE =2 EE 2 H 248 o o
B a a w T g9 1~ v i < > Wz 3 &
50 2 g2 g =2 5% 5 % 50 -4 -4 S gz E =z I v
B3 g SIE8R3 ] o a w B $O 3
E £ = EE S @E 8 o] S uw FEREg _ 2
jm & N 2 0% Q
e g i i 33 I w0 z 0z 8 9EER5E 5 2
g 2 g sECRE - B L o @ il ~>Eg>-5°.l.
30 [ H g5 ¥ B E L P SEE2ug o @
] L7 3 s 0 3 8 S 2% o &7 A
2 Q b pi ] ; y
‘ ES S . Tt 3 Tzt ¥
g &1 3 i IR
= i = RS-
IR 101 3 sTigs
gl = | sy
M7 l 3. ENAE-F WA
o] = JEVA AN A WA 0 3 SRTIRYE - TiaSAN
y ~ =
-10- o
§
5 Iy 1s 20 i 5 10 15 20 m

DADT A, Sig=310,4 Ref=off (D:\DUYEN'D...CN\QUY TRINH 1\(AGILENT-GRADIENT72-MEOH-ACT) PLACEBO (8-2) 106.D)
=)

Hinh 5. Sdc ky d6 mdu chudn

* Nhan xét: Phuong phap dat yéu cau vé do dac hiéu.

Hinh 6. Sic ky d6 mau tw tao
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3.2.2. Tinh thich hop ciia hé thong sic ky

Tién hanh tiém 1ap lai 6 1an dung dich chuan hdn hop muc 3.2.1 vao hé thong sic ky, ghi lai sic ky do. Két qua
danh gia &6 phu hop ctia hé thong sic ky dugc trinh bay trong Bang 3.

Bdng 3. Két qua tinh thich hop ciia hé théng sdc ky

Tén chit BZP-4 BZP-3 | MBC | OTC | MAN | ODP | BDM | OMC | OS | HMS
tr 0,1 0,2 0,3 0,3 0,3 0,2 0,2 0,2 0,2 0,2
RSD (%)
Spic 0,4 0,4 0,4 0,2 0,4 0,3 0,4 0,2 0,3 0,4

Két qua cho thay gia tri RSD cuia thoi gian luu ciia tit ca cac chat < 1,0 % va dién tich pic < 2 %. Nhu vay, hé
thdng sic ky phi hop dé dinh tinh, dinh luong dong thoi 10 chat chéng ning trong my pham.
3.2.3. Gidi han phat hién (LOD), giéi han dinh lugng (LOQ)

Tién hanh phan tich cac mau chun véi ndng d6 thip din bang cach pha loing dung dich chuin hdn hop ¢ muc
3.2.1 trong dung moi pha mau. Gia tri LOD duoc xac dinh tai néng dd co ty 1€ gitra tin hiéu chiéu cao pic cua cac
chit va cuong do nhidu nén tai lan can pic it nhét béng 3. Gia tri LOQ duoc xac dinh tai néng dod co ty 1€ gitta tin
hiéu chiéu cao pic ctia cac chit va cudng do nhidu nén tai 1an cén pic it nhit bang 10 [7].

Két qua thyc nghiém thu duogc gia tri gidi han phat hién va giéi han dinh lugng cia cac chat chdng ning nhu
Béang 4.

Bing 4. Gid tri LOD va LOQ ciia cdc chdt chong nang trong dung dich

Tén chit BZP-4 | BZP-3 | MBC | OTC | MAN | ODP | BDM | OMC | OS | HMS
LOD (png/ml) 0,15 0,05 0,05 | 0,12 | 0,49 | 0,05 | 0,25 0,07 |0,05| 0,52
LOQ (ng/ml) 0,3 0,1 0,1 0,24 | 0,98 0,1 0,5 0,14 1 1,04

3.2.4. Xay dung dwong chudn va khodng tuyén tinh

Chuéan bj ddy dudng chudn chira 10 diém ndng d6 ctua hdn hop 10 CCN véi ndng d6 tir LOQ dén ndng do gap
khoang 100 1an ndng d6 LOQ. Tién hanh phan tich cac miu chuan va ghi lai SKB. Két qua xac dinh mdi tuong quan
tuyén tinh duoc thé hién trong Bang 5.

Bing 5. Két qua khao sat khodng tuyén tinh ciia cdc chdt chong ndng

Tén chit Khoang tuyén tinh (ug/ml) PT hoi qui (y = ax + b) r % thu hdi (min-max)
BZP-4 0,29 - 29,49 y=31,445x - 0,0944 0,9999 98,5-101,6
BZP-3 0,10 - 10,00 y=54,16 x + 1,457 0,9999 96,5-101,3
MBC 0,10 -9,89 y=117,98 x + 0,935 0,9999 98,4 —101,1
OoTC 0,25 - 24,58 y =41,534 x + 0,1461 0,9999 98,6 —103,4
MAN 0,98 - 97,52 y=10,316 x + 0,9232 1,0000 88,4—-103,0
(0))) 0,10-10,48 y=118,92 x + 1,3096 0,9999 96,1 -101,7
BDM 0,49 - 49,40 y=25,016 x —0,3409 1,0000 98,3 — 106,1
OMC 0,15 -14,78 y=104,28 x + 1,2549 0,9999 98,1 -101,9

OS 1,00 - 99,60 y=19,442 x +2,1506 0,9999 88,4—-101,9
HMS 1,04 - 104,37 y=15,487 x + 1,746 1,0000 95,6 — 100,8
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Két qua cho thdy, hé sb twong quan tuyén tinh ctia 10
CCN déu 16n hon 0,998 va do thu héi tir 96,1 % - 106, 1
%. Nhu vay, c6 su trong quan tuyén tinh chat ché giita
dién tich pic cia cic CCN véi nong do trong khoang
ndng do khao sat.

3.2.5. D¢ dung, do lap lai ciia phwong phap

banh gia do ding, do lap lai ctia phuong phap trén
cac mau tu tao dugc chuén bi b'img cach thém chinh xac
mot thé tich dung dich chuan gdc vao cac mau placebo
dé thu duoc dung dich cic miu ty tao & 3 muc ndng

d6: ndng do6 thap (LOQ), ndng do trung binh (MQC) va
nong do cao (HQC). Cac mau ty tao duoc xir Iy theo quy
trinh phén tich. Tai m&i mtc ndng do, tién hanh phan
tich 6 mau doc lap. Két qua dugc thé hién trong Bang 6.

Két qua & Bang 6 cho thay, Y ndng d6 LOQ ty 18 thu
hoi tir 87,6 % - 98,0 %, RSD < 4,7 %, nong d6 MQC ty
1¢ thu hoi tir 98,8% - 100,4%, RSD < 0,7 % va nong do
HQC ty 1¢ thu hoi tir 98,5 % - 100,7 %, RSD < 0,5 %.
Phuong phéap phan tich dat yéu cau vé do ding, do lap
lai theo yéu cau cua USFDA [7].

Bing 6. Két qua khao sat dg diing, do Idp lai ciia phwong phap

) LQC MQC HQC
cThZ': Néngds | TB+SD | RSD | Néngdp | TB+SD | RSD | Néngap| TB+SD | RSD
(ug/ml) | (%), n=6) | (%) | (ug/mb | ((%), n=6) (%) (ug/ml) | ((%), n=6) | (%)
BZP-4| 030 | 964+15 | 14 | 597 | 998=07 | 07 | 2985 | 100,1=0,5 | 0.4
BZP3| 010 | 94728 | 27 | 205 | 989+06 | 06 | 1024 | 987+04 | 04
MBC | 0,10 | 959+41 | 39 | 203 | 98908 | 07 | 10,15 | 985405 | 04
OTC | 025 |980+38| 35 | 499 | 1004%07 | 06 | 2493 | 995+05 | 0,5
MAN | 1,00 | 87.6%3,6| 38 | 1994 | 100305 | 05 | 99,69 | 1003=0,4 | 04
ODP | 011 | 943+42| 40 | 213 | 99903 | 03 | 10,63 | 995+05 | 0.4
BDM | 051 | 956+48 | 46 | 10,15 | 98804 | 04 | 50,77 | 999404 | 04
OMC | 015 |980+50| 47 | 299 | 100307 | 07 | 1495 | 99.8+0,5 | 04
0s | 1,01 |883=18| 1.8 | 2028 | 99,6+04 | 03 | 1014 | 1002404 | 04
HMS | 1,06 | 87,9+33 | 3,5 | 21,19 | 100,105 | 04 | 1060 | 100,7+05 | 0,5
3.2.6. Dp chinh xdc

Do chinh xac cua phuong phap gém do lap lai (muc 3.2.5) va d¢ chinh xac trung gian. P§ chinh x4c trung gian

duoc danh gia trén cac mau ty tao twong tu do lap lai nhung khac ngay va khac kiém nghiém vién. Két qua do chinh
xac ctiia phuong phép dugce thé hién trong Bang 7.

Bing 7. Két qua dg chinh xdc ciia phwong phdp

] LQC (%) MQC (%) HQC (%)
Tén chét TB = SD, RSD, 7B = SD, RSD, 7B = SD, RSD,
(n=12) (n=12) (n=12) (n=12) (n=12) (n=12)

BZP-4 100,4 + 4,4 4.4 99,8 + 0,6 0,6 99,7 + 0,6 0,6
BZP-3 992 +5,5 5,5 98,4+ 0,8 0,8 98,0+ 0,9 1,0
MBC 99,7+ 5,0 5,0 99,9+ 1,2 1,2 99,1+ 0,8 0,8
OTC 100,3 3,6 3,6 100,2 + 0,6 0,6 98,9+ 0,8 0,8
MAN 90,3 + 4,3 4,7 100,0 + 0,7 0,7 99,6+ 0,8 0,8
oDP 98,8+ 5,5 5,6 100,3 + 0,7 0,7 99,5+ 0,5 0,5
BDM 99,5+ 53 53 99,4+ 0,8 0,8 100,1 £ 0,5 0,5
OMC 102,4 +5.,8 5,7 100,7 £ 0,8 0,8 99.8 + 0,5 0,5
oS 91,4+3,7 4,1 99,2 + 0,7 0,7 99,4+ 1,0 1,0
HMS 92,3+ 5,4 5,9 99,7 + 0,6 0,6 99,9+ 1,0 1,0
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Két qua & Bang 6 va Bang 7 cho thiy gia tri RSD két qua dinh luong ctia mdi kiém nghiém vién va ca hai kiém
nghiém vién déu dat yéu cau quy dinh cua USFDA [7]. Nhu vay, phuong phép dat yéu cau vé do chinh xéc.
3.3. Ung dung

Ap dung phuong phap vira xiy dung dugc dé xac dinh ham luong ciia cac chat chéng ning trong 14 miu my
pham dang kem trén thi truong. Cac mau duge xir 1y theo quy trinh phén tich. Két qua cho thiy, ham luong cua cac
chat chdng ning trong mau tir 0,02 — 8,03 % (Bang 8).

Bing 8. Két qud phan tich chdt chong ndng trong mét s6 mau my pham

MAiu | Thanh phf‘ln CCN | Ham lwgng (%, kI/Kkl) MAiu | Thanh ph?ln CCN | Ham lwgng (%, kI/k)
M2 OMC 0,03 M8 OMC 0,02
M3 OMC 5,67 (0N 0,02

0OS 1,90 M9 OMC 5,36
M4 OoOMC 7,28 M1l OMC 6,79
OS 4,22 MBC 1,35
OTC 1,76 M12 BDM 1,90
M5 OMC 4,08 (0N 1,31
(0N 1,85 M13 OMC 6,70
MBC 0,93 M14 OMC 7,71
M6 OTC 1,78 M15 OMC 7,74
OMC 6,54 Ml16 OMC 0,05

(0N} 2,34

OMC 8,03

M7 (0N 4,64

4. KET LUAN

Qua qué trinh thuc nghiém, d& tai di khao sat va lwa chon duoc diéu kién sic ky, quy trinh xir Iy mau phu hop
cho phép dinh tinh, dinh lugng dong thdi 10 chat chdng néng trong nén miu my pham dang kem. Phuong phép da
dugc tham dinh dy du vé do didc higu, gisi han phat hién, gidi han dinh lugng, khoang tuyén tinh - dwong chuan,
d6 dung, d6 chinh xac. Két qua tham dinh céc chi tiéu dat yéu cau ciia USFDA [7] vé tham dinh phuong phép trong
nén mau my pham. Phuong phap di duoc ap dung dé xac dinh ham luong cia 6 chat chdng néng trong 14 mau my
pham dang kem trén thi truong. Két qua cho thiy, ham lugng céc chit chong ning trong cac mau dugc kiém tra tir
0,02 % — 8,03 % (kl/kl).
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SUMMARY

A HPLC-based method was developed for simultaneous identification and determination of 10 UV filters in cosmetic
creams. UV filters were extracted from cream matrices with a mixture of methanol and acetate buffer pH 3.85 (80:20, v/v)
Jfollowing by chromatographic separation on Agilent Poroshell 120-C18 (100 x 4.6 mm; 2.7um) column with a mixture of
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methanol and acetate buffer pH 3.85 with gradient program as mobile phase, maintaining at flow rate of 0.8 ml per minute,
run time 25 minutes, temperature: 40 °C. The method was validated about the specificity, linear range, precision, accuracy,
LOD, LOQ, and validation results proved that this method was suitable for determination of 10 UV filters in cosmetic creams.

The method was applied to control 14 cosmetic samples (sunscreen and creams). The result show that the concentration
of UV filters in samples from 0.02 % to 8.03 %.

(Ngay nhan bai: 13/02/2023 ; Ngay phan bién: 13/02/2023; Ngay duyét dang: 17/03/2023)

DINH TiNH VA BINH LUGNG DPONG THOI BENZYL ALCOHOL, ACID SALICYLIC
VA NATRI BENZOAT TRONG DAU GOI DAU BANG PHUONG PHAP HPLC

TONG TH] THANH VUONG, LE DINH CHI
Dai hoc Dwoc Ha Nji

NGUYEN VAN HA, PHUNG THI HONG™
Vién Kiém Nghi¢m thuéc Trung Uong

Tir khéa: Benzyl alcohol, Acid salicylic, Natri benzoat, diu géi dau

1. PAT VAN PE

St dung chat bao quan (CBQ) co thé giup ngan ngira
su phat trién ctia vi khudn ndm mdc, tranh anh huong
dén chét luong va duy tri tudi tho ciia san pham [1]. Tuy
nhién, cac CBQ ciing c6 thé gy ra cac tac dung khong
mong mudn khi sir dung qua ndng d6 cho phép. Ching
han, benzyl alcohol (BA) ¢6 thé gy kich tng da, natri
benzoat (NB) ¢6 thé gy di tng da, acid salicylic (AS) co
thé gay ra mot s tac dung phuy trén da nhay cam (ngira,
phat ban, ndi mé day, kho da, v.v.). Theo hiép dinh hoa
hop ASEAN trong quan Iy my pham, cac chit BA, NB,
AS thudc danh muc CBQ c¢6 gidi han (NB c6 giéi han
cho phép 1 2,5 % trong cac san phim tiy rira, BA khong
qué 1 %, AS va mudi cta né khong duge qua 0,5 %) [2].

Hién nay, mot s6 ky thuat da duoc phat trién dé
xac dinh ham lugng BA, NB, AS trong my phim bang
HPLC, tuy nhién chua c6 phuong phap dé xac dinh dong
thoi ham luong cac CBQ nay trong dau goi dau. Xuat
phat tir thuc té trén, chung t6i da thuc hién nghién ctru
nay nham cung cap thém cong cu dé gop phan phuc vu
cho cong tac kiém tra chat lugng my pham ¢ Viét Nam.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu
May sic ky 1ong hiéu ning cao Shimadzu, Cﬁl:l phan
tich Mettler Toledo chinh xac tdi 0,01 mg, may lac siéu

am, cac binh dinh muec, pipet va cac dung cu thuy tinh
c6 dg chinh xéc phu hop.

2.1.2. Héa chit, chit chudn

- Chat doi chiéu: Benzyl alcohol (Chuin USP; L6
SX: R097X0; Ham lugng: 100,0 %, nguyén trang); Acid
salicylic (Chuan VKNTTPHCM, L6 SX: QT158100721,
Ham luong: 99,9 %, nguyén trang); Natri benzoat
(Chuan VKNTTW, L6 SX: C0322314, Ham luong: 99,5
%, nguyén trang).

- Dung méi, héa chat: Methanol (dat tiéu chuan tinh
khiét dung cho HPLC); KH,PO,, Triethylamin, H,PO,
(dat tiéu chuén tinh khiét dung cho phan tich).

2.2. Péi twong va phwong phap nghién ciru

2.2.1. Déi twong nghién ciru

- Madu placebo: 13 mau dau gbi dau khong chira BA,
NB va AS.

- Méu tw tao: 1a mau placebo cho thém BA, NB va AS.

- Mdu thir: Mau dau goi dau LORE’AL paris ELSEVE
total Repair 5.

- M thir thém chudn: 13 mau thir thém cac chuén
BA, NB va AS ¢ cac nong do khac nhau.

2.2.2. Phuwong phap nghién ciru

- Sir dung méu chuén, mau placebo va mau ty tao,
mau thir thém chuan dé xay dung va thim dinh phuong
phap. Tién hanh thuyc nghiém dé tim ra didu kién sic
ky va quy trinh xtr Iy mau phu hop. Sau khi xay dung
phuong phap, tién hanh tham dinh trén cac chi tiéu: sy
phu hop cua hé théng séc ky, do dac hiéu - chon Ioc,
gidi han phat hién (LOD), gidi han dinh lugng (LOQ),
khoang tuyén tinh, d§ dung, d6 chinh xac (d6 1ap lai va
dd chinh xac trung gian).
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- Céc két qua thyc nghiém duoc tinh toan va xir 1y
théng ké trén ph?m mém Microsoft Excel voi cac ham
thong ké thong dung.

3. KET QUA VA BAN LUAN
3.1. X4y dung quy trinh phén tich
3.1.1. Khdo sdt cdc diéu kién sic ky

- Khao sat lva chon cot va pha dong: Dya trén tinh chét
Iy héa cua BA, NB va AS, dé Iya chon cot sdc ky va pha
dong phit hop cho phan tich déng thoi BA, NB va AS trong
dau g0i dau, céc thi nghiém so bd da dugc thyuc hién trén
cac cot sic ky va cac pha dong khac nhau. Két qua thuc
nghiém so bd cho thay véi hé pha dong 1a hdn hop cua
dung dich dém KH,PO, pH 2,7 va MeOH ¢ cic ty I¢ khac
nhau, str dung cdt YMC-Triart C18 (250 x 4,6 mm; 5 pm)
cho pic can ddi, thoi gian phan tich phu hop.

- Khao sat lya chon ty 1é thanh phan pha déng: Tién
hanh khao sat trén cac ty 1é khac nhau ctia hon hop dung
dich dém KH,PO, pH 2,7 va MeOH. Két qua cho thiy
khi sir dung hon hop KH,PO, pH 2,7 va MeOH véi ty 1¢
(65:35), pic thu duoc c6 hinh dang can d6i, dap tmg pic
cao va thoi gian phan tich 13 phu hop nhat. Do d6 pha
dong gém dung dich dém KH,PO, pH 2,7 va MeOH v6i
ty 18 (65:35) duoc lua chon dé tiép tuc nghién ctru.
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Hinh 1. Sdc ky d@6 dai dién thu dwge véi hé pha déng
MeOH - KH,PO,pH 2,7 (35:65)

- Khao sdt lra chon toc do dong va bude song phén
tich: Tham khdo tai li€u, ching t6i lya chon toe do dong
la 1,2 ml/phtt va bude song phan tich 1a 230 nm cho NB
va AS. Khi lay tin hiéu & budc song 230 nm & cing diéu
kién pha mau thir 1a 1g mau pha trong binh dinh mtrc
100 ml thi khong phat hién dugc BA. Khao sat & nong
d6 cao nhit ma & d6 mau thir con phan tan hoan toan
(can 1,5 g mau thir hoa tan trong 50 ml), BA ciing khong
duoc phat hién ¢ bude song 230 nm trén dai da s6 céc
mau dau goi l4y trén thi truong. Khi quét phd UV-VIS
ctia BA cho thdy cuc dai hip thu & budc song 208 nm,
khi phan tich BA & budc song 208 nm cho pic can dbi,
tinh khiét va tin hiéu tt vi vay lua chon budc song phan
tich cho BA 1a 208 nm.

3.1.2. Lwa chon diéu ki¢n xii Iy mdu

Dau g0i dau 1a mot dang ché phém c6 thanh phﬁn
phuc tap véi nhiéu chit dién hoat. P9 tan cta cac dbi
tugng nghién ctru cling ¢ sy khac biét: NB tan tdt trong
nuée (khoang 63 g/100 ml & 30 °C); AS kém tan trong
nuée (khoang 0,25 /100 ml ¢ 25 °C) nhung tan tdt
trong methanol (khoang 62 g/100 ml & 21 °C); BA phan
tan 6 muc trung binh trong nude (khoang 4 g/100 ml)
va phan tan t6t trong methanol. Tir cac dic tinh nay, hon
hop methanol —nudc (1:1, v/v) dugc chon lam dung moi
pha mau dé hoa tan tét ca 3 chat nghién ctu.

Do dau g0i dau chira nhiéu chét dién hoat nén sau khi
phén tan mau dau goi trong hdn hop methanol — nude (1:1,
v/v), dich chiét duoc lam lanh bang nudc da trong 30 phit
dé tach i da cac thanh phan khong tan, rdi ly tim ¢ toe do
10000 vong/phut trong 10 phut, phan dich trong duoc loc
qua mang loc 0,45 pm trude khi tiém sic ky.

3.1.3. Két qua xdy dung quy trinh

* Diéu kién sdc ky:

Hé sic ky 1ong pha dao detector DAD, véi cot C18
(250 x 4,6 mm; 5 pm), rira giai bang hé pha dong 1a hon
hop gdm dung dich dém KH,PO, pH 2,7 va MeOH ty 1¢
(65:35). Toc d6 dong 1,2 ml/phut, the tich tiém mau la 20
ul. Budc song phat hién NB va AS 1a 230 nm, BA 1a 208
nm. Dung dich d¢m KH,PO, pH 2,7 dugc pha nhu sau:
hoa tan 2,72 ¢ KH,PO, trong 1000 ml nudc, thém 3,0 ml
triethylamin, di€u chinh pH vé 2,7 bang H,PO, déc.

* Chudn bi mau:

St dung dung dich methanol — nuéc (50:50) lam dung
mdi pha mau. Céc dung dich duogc chuén bi nhu sau:

- Dung dich chuan goc NB: Hoa tan va pha lodng
chinh xac khoang 30,8 mg chit chuan NB vira du trong
100,0 ml bang dung mdi pha mau.

- Dung dich chudn goc AS: Hoa tan va pha lodng
chinh x4c khoang 11,8 mg chat chuin AS vira dii trong
100,0 ml bang dung méi pha mau.

- Dung dich chudn géc BA: Hoa tan va pha lodng
chinh x4c khoang 40,3 mg chit chuin BA vira du trong
100,0 ml bang dung méi pha mau. Hut va pha lodng
chinh xéc 2,0 ml dung dich nay vura du trong 100,0 ml
bang dung mdi pha mau.

- Dung dich chudn hén hop: Ly chinh xac cac thé
tich thich hop khac nhau cua ting dung dich chuan gc
cho vao cuing mét binh dinh murc ¢6 thé tich phu hop,
thém dung méi pha mau vira di dén vach dé thu dugc
dung dich chuan hdn hop c6 nong do chat phan tich phu
hop, lic déu, loc qua mang loc 0,45 pm.
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- Dung dich thir: Cén chinh x4c khoang 1,0 g mau
dau 201 dau vao binh dinh mac 100 ml, thém khoang
70 ml dung méi pha mau, lac siéu 4m 20 phat, dé nguoi
vé nhiét d6 phong, thém dung méi pha mau vira di dén
vach, lic déu. Pé lanh trong nudc d4 30 phut, ly tam (&
nhiét d6 phong) ¢ 10000 vong/phut trong 10 phut. Loc
16p dich trong qua mang loc 0,45 pum.

3.2. Tham dinh quy trinh phén tich
3.2.1. Tinh thich hop ciia hé théng séic ky
Tién hanh tiém I3p lai 6 1an dung dich chuan hon hop

¢6 ndng do BA 0,82 pg/ml, NB 1,2 ug/ml va AS 1,9 pg/ml
vao hé thong séc ky, ghi lai sic ky do.

Két qua cho thdy: Céc gia tri thoi gian luu va dién
tich pic ciia BA, AS va NB déu lap lai tot (RSDyg <1 %;
RSDSpl . <2 %), pic can d6i (hé s6 kéo du01 1 ,4), s0
dia ly thuyet > 2500 va d6 phan giai > 1,5. Nhu vay, hé
thdng 6n dinh va phu hop dé dinh tinh, dinh luong BA,

AS va NB trong mau nghién ctru.

3.2.2. D¢ dac hiéu

Tién hanh phén tich miu tring, mau placebo, miu
chuan va mau ty tao theo quy trinh phan tich. Cac sac
ky d6 ti€u biéu thu dugc trinh bay tai Hinh 2 cho thay:

- Trén sic ky dd ciia miu tring khong xuét hién pic co
thoi gian luu twong g v6i thoi gian luu cua cac pic BA,
AS va NB thu dugc tir sac ky d6 mau chuan va mau ty tao.

- Trén séc ky dd cua mau tu tao, cac pic BA, AS va
NB dugc nhén dién rd rang va c6 thoi gian luu tuong
ung voi thoi gian luu cua cac pic BA, AS va NB thu
duogc tr sac ky d6 mau chuan.

- B0 tinh khiét cuia cac pic BA, AS va NB ¢ mau tu
tao va mau chuan > 0,9998. So sanh ph6 hap thuy UV cua
BA, AS va NB ¢ mau ty tao véi mau chuan, két qua cho
hé so twong dong > 0,9999.

- B6 phén giai gitra pic NB va pic AS 1a 5,9 da dap
mg yéu cau dat ra (= 1,5). Nhu vay, phuong phap dat
yéu cau vé dg dac hiéu.
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mau tw tao (C: 230 nm, D: 208 nm)

3.2.3. D} tuyén tinh

- Tién hanbh:

+ Chudan bi dung dich chudn goéc: Hoa tan va pha
lodng 82,43 mg chuidn BA; 23,76 mg chuan AS va
120,68 mg chuan NB vao vira du trong 100 ml bang
dung méi pha mau.

+ Dung dich thir: Pha loang dung dich chuin gbc
trong dung mdi pha mau dé thu duoc dung dich chuan hdn
hop ¢6 ndng do6 BA, AS va NB lan luot trong khoang 0,8
—164,9 (ung/ml), 1,9 — 59,2 (ng/ml), 1,2 — 300,2 (ug/ml).
Tién hanh sic ky cac dung dich trén va danh gia moi

tuong quan tuyén tinh giira dién tich pic va ndng do chat
phan tich.

- Két qua: Thiét 1ap phuong tinh tuyén tinh gitra dién
tich pic va ndng d¢ cac chat phan tich. Phuong trinh ctia
BA lay = 50347x + 32971, r = 0,9999; cia AS lay =
37094x + 11975, r = 0,9996; cta NB la y = 57976x +
21700, r = 1,0000. Két qua thuc nghiém cho thay, hé sé
turong quan tuyén tinh cia BA, AS va NB déu I16n hon
0,995. Nhu vdy, c6 sy trong quan tuyén tinh chit ché
giita dién tich pic cia BA, AS va NB véi nong do trong
khoang ndng do khao sat.
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3.2.4. Gidi han phat hién, giéi han dinh lugng

Tién hanh pha lodng dung dich chuan cua cac chit
trong mau placebo dé thu dugc cac miu dap ung chat
phén tich gép khoang 3 lan d6 nhidu duong nén dé xac
dinh gi6i han phat hién ctia phuong phap (LOD). Tiép
d6 pha dung dich c6 ndng do chat phén tich gép 3,3 lan
n6ng d6 LOD dé thu dugc mau thir gidi han dinh luong
(LOQ).

Tur cac két qua thyc nghiém, xac dinh dugc LOD va
LOQ cua cac chit BA, AS va NB trong mau tu tao lan
luot nhu sau: 2,5 va 82 (ug/g); 58 va 190 (ng/g); 36 va
120 (ug/g).

3.2.5. D chinh xdc

* D¢ lap lai: DO 1ap lai cua phuong phap dugc danh
gia dua trén RSD ciia két qua 06 mau thir dwoc tién hanh
doc lap, st dung dung dich chuan & phén do thich hop hé
thong, mau thir va mau chuin duoc xtr 1y theo quy trinh
phan tich di khao sat & trén. Két qua thu dugc nhu sau:
ham luong trung binh BA 13 0,006 % (RSD = 1,6 %), AS
1a 0,199 % (RSD = 1,3 %), NB 1a 0,487 % (RSD = 1,2
%). Nhu vdy phuong phap dat yéu cau vé do lap lai.

* P§ chinh xdc trung gian: Tién hanh nhu d6 lap
lai & ngay khac va kiém nghiém vién khac. Két qua thu
duogc nhu sau: ham lugng trung binh BA 1a 0,006 %
(RSD =1,0 %, n=12); AS 1a 0,199 % (RSD = 1,5 %,
n=12); NB 1a 0,487 %, (RSD = 1,5 %, n=12). Nhu vay,
phuong phap dat yéu cau vé do chinh xac trung gian.

3.2.6. Dj dung ciia phwong phap

Pénh gia d6 diing ctia phuong phép trén cac mau thir
thém chuan duoc chuan bi bﬁmg cach thém chinh xac

mot lugng chuin BA, AS va NB 6 3 muc néng do: néng
d6 thap (LQC), ndng do trung binh (MQC) va ndng do
cao (HQC). Cu thé nhu sau:

+ Méu tw tao thém chudn & néng do LQC: Can chinh
xéac khoang 1,0 g mau thir vao binh dinh mirc 100 ml,
thém chuin BA, AS va NB & luong thich hop va tién
hanh xtr Iy mau nhu quy trinh dé thu dwoc dung dich
¢6 ndng d6 BA, AS va NB lan luot khoang 1,45 pg/ml;
22,35 pg/ml; 51,37 pg/ml. Tién hanh trén 03 mau thi
LQC dgc lap.

+ Mau tw tao thém chudn & néng do MQC: Can
chinh xac 1,0 g mau thir vao binh dinh mirc 100 ml,
thém chuin BA, AS va NB & luong thich hop va tién
hanh xir Iy mau nhu quy trinh dé thu dugc dung dich c¢6
nong do BA, AS va NB lan lugt khoang 17,25 pg/ml;
25,70 pg/ml; 108,57 pg/ml. Tién hanh trén 03 mau thir
MQC doc lap.

+ Mau tw tao thém chudn & n5ng do HQOC: Can
chinh xéc 1,0 g mau thtr vao binh dinh mtc 100 ml,
thém chuan BA, AS va NB ¢ lugng thich hop va tién
hanh xir I mau nhu quy trinh dé thu duoc dung dich ¢
nong do BA, AS va NB lan lugt khoang 126,12 pg/ml;
44,75 pg/ml; 170,13 pg/ml. Tién hanh trén 03 mau thir
HQC ddc lap.

Tién hanh sic ky cic mau trén theo qui trinh, xac
dinh d6 thu hdi ctia phuong phép théng qua danh gia ty
1¢ chit xac dinh tir phwong phap so véi téng ty 1& chat
trong mau thir va lugng chuan thém vao. Két qua thu
dugc nhu Bang 1, va phuong phép dép tmg yéu ciu vé
do dung theo hudng dan cua AOAC.

Bdng 1. D¢ dung cua phuwong phdp BA, AS va NB

. BA AS NB
Mirc nong do - - -
% thu hoi RSD (%) % thu hoi RSD (%) % thu hoi RSD (%)
LQC 101,3 0,7 101,6 0,7 101,7 0,3
MQC 101,4 0,8 99,3 1,2 99,9 0,4
HQC 101,8 0,1 100,4 1,3 99,8 1,5

3.3. Ung dung

Ap dung phuong phap vira xay dung dugc dé xac dinh ham lugng cua BA, AS, NB trong 18 mau diu goi dau

trén thi truong. Két qua thu duge nhu Bang 2.

30

Tap chi KIEM NGHIEM THUOC - S6 1.2023; Tap 21.(79)




Bdng 2. Ham lwong BA, AS va NB trong mot s6 mau dau goi trén thi truong

Mau | HLy, (%) | HL, (%) | HLy; (%) | Mau HLg, (%) HL, (%) HL, (%)
Ml - 0,10 0,30 M10 - - 0,30
M2 - 0,25 0,03 MI1 - 0,26 0,07
M3 0,01 0,02 0,55 MI12 - - -

M4 0,01 0,20 0,49 MI3 - - 0,47
M5 0,01 - 0,26 M14 - 0,28 0,52
M6 - 0,25 0,15 M15 0,01 0,20 0,52
M7 - - 0,29 M16 0,62 - 0,17
M8 0,25 - 0,50 M17 - - 0,29
M9 - - 0,26 MI8 - - 0,28

Theo quy dinh ctia Asean, NB c6 gidi han cho phép
142,5 % trong cac san pham ty rira, BA cho phép khong
qua 1 %, AS va mudi cua né khong duoc qua 0,5 %. Két
qua & Bang 2 cho thiy cac miu dau goi déu dat gioi han
cho phép vé cac chat nghién ciru.

4. KET LUAN
Dé tai da xay dung dugc qui trinh phan tich bang

va NB trong cac mau diu goi. Phuong phap di dwoc
tham dinh day du theo huéng dan cia AOAC vé d¢ dic
hiéu, do tuyén tinh, gidi han phat hién, gidi han dinh
luong, d6 chinh xac. Phuong phap da duoc ap dung dé
phan tich 18 mau dau goi thyc té trén thi trudng. Theo
d6, ham lugng BA, AS va NB phén tich dugc trong céc
mau déu dat yéu cau vé gi6i han cho phép sir dung cia

phuong phap HPLC dé dinh luong ddng thoi BA, AS ASEAN.
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SUMMARY

A HPLC-based method was developed for identification and determination of benzyl alcohol, salicylic acid, sodium
benzoate in shampoo. These three analytes were extracted from shampoo matrices with methanol - water (1:1) and
analyzed using an YMC — Triart C18 (250 x 4,6 mm, 5 um) column as stationary phase, a mixture of phosphate buffer
solution pH 2,7 and methanol (65:35, v/v) being maintained at flow rate of 1.2 mililiters per minute as mobile phase. The
UV detection was set at wavelength of 208 nm for benzyl alcohol and at wavelength of 230 nm for salicylic acid and sodium
benzoate. The developed method was validated in terms of specificity, linear range, precision and accuracy according to
the requirements of AOAC International and FDA. This method was suitable for simultaneously determination of benzyl
alcohol, salicylic acid, and sodium benzoate in shampoo.

(Ngay nhan bai: 17/01/2023; - Ngay phan bién: 18/01/2023; - Ngay duyét dang: 15/03/2023)
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Quidn Iy — Trao déi nghiép vu

Dinh huéng nhiém vu cong tac kiém tra va giam sat chat lwong thube nam 2023.
PGS.TS. POAN CAO SON
Nghién ciru khoa hoc
Xay dung qui trinh dinh tinh, dinh luong ddng thoi mot s6 flavonoid trong Diép ca trong & Nam Bo va Lam
bong bang phuong phap HPLC.
HUYNH NGOC NHU QUYNH, HA DIEU LY™, THIEU TH] THU LIEU,
LE HAI PUONG, NGUYEN THI ANH MAI

Nghién ctru xac dinh gelsemin trong mau bang sic ky 1ong khbi phé.
POAN TH] HAI HANH, NGUYEN MAI DUNG, PHAM TH] THANH HA, PHAM QUOC CHINH™
Xay dung phuong phap dinh lugng ddng thoi metformin va empagliflozin trong huyét twong ngudi biang
phuong phap LC-MS/MS.
PHAM THANH HUYEN, NGUYEN THI DUNG, LE THI LA, PHAN TH] NGHIA,
NGUYEN THI KIEU ANH, NGUYEN TH] LIEN*Y

Xac dinh dong thoi 10 chat ¢ tac dung chdng ning trong miu my pham dang kem bang phuong phap
HPLC-DAD.
NGUYEN VAN HA, LE VAN BAT, NGO THI DUYEN, TONG TH] THANH VUONG, LE QUANG THAO™

Dinh tinh va dinh lwong dong thdi benzyl alcohol, acid salicylic va natri benzoat trong dau goi dau bang
phuong phap HPLC.
TONG TH] THANH VUONG, LE PINH CHI, NGUYEN VAN HA, PHUNG TH] HONG"/
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