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Abstract: The mixing of unpermitted drugs with health supplements to increase effectiveness can
cause negative effects to consumers, requiring quality testing of these products. In this study,
an analytical method for simultaneously determination of 5 anti-diabetic drugs (ADDs)
(i.e., metformin, phenformin, buformin, glibenclamide, and gliclazide) in health supplement
samples was developed with a combination of ultrasonic extraction, dispersive solid-phase
extraction (d-SPE), and liquid chromatography tandem mass spectrometry (LC-MS/MS). Hard
capsule, soft capsule, and liquid samples were extracted with methanol twice, followed by
activated carbon addition for extract clean-up and LC-MS/MS quantification. The analytical
method was validated through various factors such as: specificity, limit of detection, limit
of quantification, linearity, repeatability, and recovery. The method had high precision
(mean recovery from 88% to 99%, relative standard deviation lower than 10%) and low detection
limit of 0.1 mg/kg, meeting the requirements of detection of these substances at trace to ultra-trace
levels in complex sample matrices. The validated method was then applied to analyze
concentrations of 5 ADDs in 30 health supplement samples. Metformin was detected at a
concentration of 2.20 mg/kg in one hard capsule sample, while the remaining samples did not contain
ADD:s at detectable levels.
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Tém tit: Tinh trang phél tron cac duoc chat khong duge phép sir dung trong thyc phém bao vé
strc khoe (TPBVSK) de tang hiéu qua str dung c6 thé gdy ra nhirng tac hai xau dén nguoi tiu
ding, dat ra yéu cau vé kiém nghiém chat luong cac san pham nay. Quy trinh phan tich dong thoi
ham luong ctua 5 chit hd tro giam duong huyét (ADDs) (metformin, phenformin, buformin,
glibenclamide va gliclazide) trong mau TPBVSK /duoc nghién ctru voi sy két hop cia k¥ thuat
chiét siéu am, chiét phan tan pha ran (d-SPE) va sic ky long khdi phé hai 1an (LC- MS/MS). Mau
dang vién nang cimg, vién nang mém va long duoc chiét vi methanol 2 1an, dich chiét sau do
duoc thém than hoat tinh dé lam sach trudc khi phén tich dinh lugng trén hé thong LC-MS/MS.
Gia tri sit dung cia phuong phép dugc xac nhan qua cac yéu té nhu: do ddc hiéu, gii han phat
hién, gidi han dinh lugng, d6 tuyén tinh, d6 lap lai, do thu hdi. Phuong phéap c6 d6 chinh xac cao
(46 thu hoi trung binh tir 88% dén 99%, do léch chuén tuong dbi nho hon 10%) va gidi han phat
hién thap ¢ mirc 0,1 mg/kg, dap ung duoc yéu cdu xéc dinh sy co mit cta cac chit ndy & mic ham
lwong vét dén siéu vét trong nén mau phuc tap. Phuong phép sau khi thim dinh dwoc 4p dung dé
phén tich ham lugng 5 chit AADs trong 30 miu TPBVSK. Metformin dugc phat hién véi mirc
ham luong 2,20 mg/kg trong mot mau vién nang ctng, trong khi cac mau con lai déu khong tim

théy su ¢ mat cua ADDs.

Tir khéa: Chét hd tro giam dudng huyét, thiue phdm bao vé strc khoe, d-SPE, LC-MS/MS.

1. Mé dau

Tiéu duong hay dai thdo duong 1a mot trong
nhitng cin bénh lau doi nhat ma con nguoi biét
dén, day 12 mot bénh chuyén hoa thuong duoc
déc trung boi su gia tang luong dudng trong
mau can dugc theo doi thudng xuyén va kiém
soat thich hop [1]. Bénh tiéu dudng dugc chia
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thanh 2 nhém 1a loai I va loai II. Trong khi tiéu
duong loai I thuong duogc diéu tri b.'?mg liéu
phap thay thé insulin, thi tiéu duong loai II
dugc diéu tri bang thude ha duong huyét duong
ubng [2]. Bén canh d6, cac loai thuc phim bao
vé stic khoe (TPBVSK) c6 kha ning hd trg
giam duong huyét ciing duoc sir dung dé phong
tranh hodc cai thién tinh trang sttc khoe cua
bénh nhén tiéu duong [3]. Mic du cac TPBVSK
nay dugc gidi thiéu co ngudn goc tir dugce liéu
ty nhién va an toan hon so véi thube dic tri,
mot sb van dé lién quan dén st dung va lam
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dung cac san pham nay & bénh nhén tiéu duong
da duogc bao céo [4].

Mot sb nghién ciu vé chat hd trg giam
duong huyét (anti-diabetic drugs, ADDs) di
dugc thuc hién trude day trén doi tuong 1a cac
méau TPBVSK v&i nhiéu phuong phap phan tich
khac nhau nhu sic ky 1ong hiéu ning cao véi
detector UV-Vis, sic ky 1ong khdi pho, sic ky
ban moéng, dién di mao quan, cung voi cac
phuong phap phén tich quang hoc va dién hoa
[5]. Trong s0 cac phuong phap nay, nhom
phuong phap sac ky long véi detector khdi phd
hai 1an (LC-MS/MS) c6 d6 chon loc, d6 chinh
xac cao va gidi han phat hién thap nén duoc st
dung phé bién dé kiém tra sy c6 mat cua cic
chat ADDs trong cac mau TPBVSK [6-8], miu
huyét twong cua ngudi [9] va miu nude song
[10]. Huang va cs. dd phén tich 8 chit ADDs
(gliquidone, glibenclamide, glimepiride,
sildenafil, repaglinide, glipizide, tadalafil va
gliclazide) trong ciac mau TPBVSK hd tro tiéu
duong tai Trung Quoc bang phuong phap
LC-MS/MS va da tim thiy mot sé hoat chit nay
trong 9/15 16 mau [6]. Zhou va cs. da xac dinh 7
hop chiat ADDs (glipizide, tolbutamide,
tolazamide, gliclazide, glibenclamide, glurenor
va glimepiride) trong mau TPBVSK va thubc
déng y tai Trung Qudc, phat hién duge 3 miu
duong tinh v&i cic chat glibenclamide
(5,2 ng/kg), glimepiride (6,4 ng/kg) gliclazide
(7,9 ug/g) [7]. Trong khi d6, Ma va cong su da
khong phat hién dugc sy c6 mat ctia 14 hop
chit ADDs trong 80 mau TPBVSK c6 ngudn
gbc thuc vat tai M¥ [8].

Trén co sé tim kiém théng tin tir cac ngudn
dir liéu khoa hoc, ching t6i chua tim th:fly cac
nghién ctru vé su c6 mit cia ADDs trong mau
TPBVSK tai Viét Nam. Trong nghién ctru nay,
phuong phap phan tich ham lugng ciia 5 chat
ADDs bao gém metformin, phenformin,
buformin, glibenclamide va gliclazide dugc
nghién ciru va tham dinh cho cic nén mau
TPBVSK hd trg- giam dudng huyét. Quy trinh
phan tich bao gdm budc chiét siéu 4m, 1am sach
dich chiét véi ki thuat chiét phan tan pha rén va
dinh lugng trén hé théng LC-MS/MS. Phuong
phap sau khi thdm dinh da duoc ap dung dé

phan tich ham lugng cic ADDs trong mot so
mau TPBVSK trén thi truong Viét Nam. Cac
két qua nghién ctru ndy c6 ¥ nghia khoa hoc va
thuc tién trong cac linh vuc héa hoc phan tich
va kiém nghiém chat luong TPBVSK.

2. Thwe nghiém
2.1. Chdt chudn, héa chat, thiét bi

Céc chat chuan metformin hydrochloride
(Met, d6 tinh khiét 99,1%), phenformin
hydrochloride  (Phe, 98,8%), buformin
hydrochloride (Buf, 99,1%), glibenclamide
(Glb, 99,2%) va gliclazide (Gle, 99,9%) dugc
cung cap boi hang LGC Standards Ltd. Dung
dich chuan gbc cia mdi chat phan tich duoc
chuan bi bang cach hoa tan 10 mg timg chat
chuan trong 10 mL methanol va bao quan ¢
—20 °C trong cac lo thay tinh t6i mau co nip
kin, dung tich 15 mL. Cac dung dich chuan lam
viéc duoc chuan bi tir dung dich chuan goc
bang cach pha loang v6i methanol. Cong thire
ciu tao cua cac chat phén tich dugc thé hién
trong Hinh 1. Cac héa chét tinh khiét phan tich
khac duogc sir dung trong nghién ctru bao gom:
methanol, acetonitril, acid formic, ammonium
formate, nudc tinh khiét sic ky (Merck KGaA)
va bt carbon graphite (Carbon SPE Bulk
Sorbent, Agilent Technologies).
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Hinh 1. Cong thirc ciu tao cta cac ADDs
trong nghién clru nay.
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Hé théng Agilent 6460 Triple Quadrupole
LC-MS/MS (Agilent Tecnologies) dugc sur
dung trong nghién ciru dé tach va dinh luong
cac ADDs voi cdt taich pha dao Agilent
ZORBAX Eclipse Plus C18 (150 mm x 3 mm x
3,5 um) va tién cot ZORBAX Eclipse XDB-
C18 (12,5 mm x 4,6 mm x 5 pym). Cac thiét bi
xtr Iy miu bao gém: cén phan tich va can ki
thuat (Mettler Toledo), miy dong nhit miu
(Phillips), may rung siéu am (Elma), may lic
xo4ay vortex (IKA) va may li tam (Hettich).

2.2. Mdu nghién citu

Cac thi nghiém khao sat quy trinh xu ly
mau dugc thyc hién trén miu thém chuan véi
luong chinh xac cia cac chit phan tich duoc
thém vao cac nén mau dai dién, bao gém mau
vién nang cimg, vién nang mém va miu 1ong
(@@ dugc xac dinh bang phwong phap
LC-MS/MS khong phét hién cac chat phan tich
trong mau). Mau vién nang cing dugc xay
nghién va tron déu bang may dong nhat mau.
Mau vién nang mém duoc tich bo phan vo nang
dé 14y phan rudt va tron déu. Mau long duoc lic
tron déu trude khi phan tich. Bén canh do, cac
méau TPBVSK (n = 30) ciing dugc thu thap dé
chimg minh hiu qua ap dung cua phuong phap
phan tich, bao gom 10 mau vién nang ctmg, 10
mau vién nang mém va 10 mau 1ong.

2.3. Nghién cieu diéu kién LC-MS/MS

Diéu kién phan tich ADDs trén detector
khdi phd hai 1an duoc téi wu va lya chon tu
dong trén thiét bi bang cach tiém truc tiép dung
dich chuin hén hop c6 néng do 100 ng/mL vao
detector (khong qua cot tach) & ché do ion hoa
phun dién tich dwong (ESI) va quan sat da phan
tmg (MRM). Cac diéu kién dugc t6i wu bao
gbém: thé phun ion (ion spray voltage), nhiét do
khi, luu lugng dong khi, ap sudt nebulizer va
cac tin hi¢u manh ion dinh lugng, dinh tinh cua
cac chat phan tich. Piéu kién pha dong ciing
duoc nghién ctru dé c6 duge hiéu qua tach va
tin hiéu phan tich tbt, bao gdm thanh phan pha
dong va chuong trinh gradient.

2.4. Khao sat diéu kién chiét mdu

Hiéu qua chiét ADDs tlr nén mau vién nang
cing, vién nang mém va dang long dugc danh

gia cho 3 dung mdi la methanol, acetonitril va
nude trén mau thém chuan (6 mirc ham luong
0,1 mg/kg). Piéu kién chiét duoc lya chon dua
trén d¢ thu hdi cao nhit ciia chat phan tich trong
timg nén miu. Mau thém chuin ciing duoc
chiét lip dén 3 1an dé tim ra sb lan chiét tbi
thiéu dam bao dugc d6 thu hdi tét.

2.5. Khao sat diéu kién lam sach dich chiét

Diéu kién lam sach dich chiét mau véi bot
carbon graphite ciing duoc khao sat dé tim ra
lugng chat hip phu can thiét voi 3 muc la
25 mg, 50 mg va 100 mg. Thi nghiém khao sat
duoc thuc hién trén 10 mL dich chiét mau trong
methanol (dung moi chiét duoc lya chon & bude
khao sat diéu kién chiét mau) duoc thém chuan
cac chit ADDs & muc néng d6 0,1 mg/L.
Luong chét hép phu dugc lya chon ng voi do
thu hoi cao nhat cua cac chat phan tich.

2.6. Tham dinh phwong phdp

Phuong phap phan tich dwoc tham dinh véi
cac yéu té nhu: d6 dic hidu (danh gia thong qua
s6 diém nhan dang IP), giéi han phat hién
(LOD) va gidi han dinh lugng (LOQ) (danh gia
thong qua ti 1¢ tin hiéu trén nhiéu S/N ctia mau
thém chuian & mic ham luong 0,1 mg/kg), 4o
tuyén tinh va dudng chuan, d6 thu hoi va do lap
lai (xac dinh thong qua thi nghiém phan tich lap
lai N = 6 cac mau thém chuan voi 3 mic ham
luong thém chuan 13 1,0; 5,0 va 10,0 mg/kg).
Phuong trinh dudng chudn cia cac chat mo ta
su phu thudc tuyen tinh cta dién tich peak vao
noéng do ciia chat va c6 dang S = axC+hb,
trong do S 1a dién tich peak, C la ndng do, a va
b 14 hing sb.

2.7. Cong thirc tinh ham heong va do thu hoi

Ham luong (mg/kg) ciia cic chat phan tich
trong mau dugc tinh theo cong thire: A=C x 'V
+m, trong d6 Cla ndng do chét trong dich chiét
mau (x4c dinh theo phuong phap _ngoai chuan
dwa trén phuong trinh dudong chuan, mg/L), V
la thé tich dich chiét miu (L) va m la khdi
lugng mau (kg).

Do thu hoi (%) cia cac chit phan tich trong
mau thém chuin dé khao sat cac budc chiét
mau va lam sach dich chiét duoc xac dinh theo
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cong thuc: R% = (C + Co) x 100%, trong do C
la ham lugng do duge va Co la ham luong
thém chuan.

3. Két qua va thao ludn
3.1. Diéu kién MS/MS

Cac didu kién tdi wu cua hé thdng
LC-MS/MS cho phan tich ADDs duoc ti uu tu
dong st dung phﬁn mém cua hé thiét bi, bao
gom: i) Thé phun ion 4000 V; ii) Nhiét do khi
300 °C; iii) Luu lugng dong khi 11 L/phat va
iv) Ap suét nebulizer 15 psi. Tin hiéu manh ion
dinh lugng, dinh tinh va thé va cham cua tung
chat phan tich duoc trinh bay trong Bang 1.

Béng 1. Piéu kién MS/MS ciia cic ADDs

Chat | Tin hiéu manh ion (dinh Thé va
lugng, dinh tinh) cham (eV)
Met 130 —» 60, 130 > 71 52,76
Buf 158 — 60, 158 — 43 12,32
Phe 206 — 60, 206 — 105 32,16
Glc 324 — 91, 324 — 65 20,20
Glb 494 — 369, 494 — 169 48,12

3.2. Piéu kién sdc ky long (LC)

Hai hé pha dong dugc khao sat bao gém: hé
pha dong 1 (kénh A: dung dich acid formic
0,1%, kénh B: acetonitril) va hé pha dong 2
(kénh A: dung dich dém ammonium format
10 mM trong acid formic 0,1%, kénh B:
acetonitril). Dién tich peak cua tat ca 5 chat
ADDs trong dung dich chuan 0,1 mg/L dat
duoc khi stir dung h¢ pha dong 1 déu 16n hon so
v6i hé pha dong 2 (Hinh 2), vi vay h¢ pha dong
gdm kénh A: dung dich acid formic 0,1% va
kénh B: acetonitril dugc lua chon cho cac thi
nghiém tiép theo dé dam bao kha ning phat
hién chit & muc ndng do thip.

Téc d6 dong pha dong l1a 0,4 mL/phiit.
Chuong trinh rtra giai gradient dugc cai dat nhu
sau: 0-2 phat (90% A), 2-3 phat (giam 90% A
dén 10% A), 3—7 phit (10% A), 7-8 phit (ting
10% A dén 90% A), 8-10 phut (90% A). Thé
tich bom méu 14 5 pL. Sic dd cua cac chit phan
tich dugc trinh bay trong Hinh 3.

:

Pl

WhEphadingl EHEpha &g

Hinh 2. Anh huéng ctia thanh phan pha dong
dén tin hiéu cta cac ADDs.

£
2

Dién tich peak
Deén tich peak

Met ho---n_ an lu (phut) Buf ' Thod gian lee (phat]

35 1 |

£
L3

Dién tich peak _
Dién tich peak

Phe ' fhoiganloulshin) Glc

“Thén gian firu {phin)

« VM (252 2 > 0801 S0

Dién tich peak

Gb * Tr-:n.gn_.ﬁ l_ru:phul.

Hinh 3. Sic Qé) cua cac ADDs trong dung dich
chuan c6 nong d6 0,1 mg/L.

Thoi gian luu cua cac chit Met, Buf, Phe,
Glc va Glb lan luot 1a 2,020; 2,502; 2,638;
8,002 va 8,134 phut. Tin hi¢u cia cac chét duoc
quan sét trén sac dd c6 dang peak can doi, chan
peak hep, phan anh hidu qua tach tdt cua
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phuong phap sic ky. Quéa trinh tach dién ra
tuong doi nhanh vai thoi gian phan tich khoang
10 phat.

3.3. Piéu kién chiet mau

Luya chon dung méi chiét 1a budc khao sat
quan trong vi hiu qua chlet chat phan tich tir
nén mau c6 lién quan tryc tiép dén do chinh xac
cua phuong phép. Viéc lya chon dung méi chiét
can chu ¥ dén cac yéu té sau day: i) Do hoa tan
ciia chit phan tich trong cic dung moi khac
nhau; ii) Kha nang xdm nhdp cta dung moi vao
nén mau; iii) Kha nang chiét chon loc cta dung
mdi (han ché chiét cac chét can trd c6 mit trong
nén mau); va iv) Ky thuat chiét (ning luong ho
trg qua trinh chiét, ti 16 mau va thé tich dung
mdi, s6 1an chiét). Trong nghién ctru nay, dung
moi methanol cho hiéu qua chiét cao nhét dbi
v6i ca 3 nén mau la vién nang cimg, vién nang
mém va mau long (Hinh 4). Sau 2 1an chiét, ba
miu tiép tuc dugc chiét 1an 3 véi methanol
nhung lugng chét chiét duoc khong dang ké.
Do d¢, diéu kién chiét duoc lya chon nhu sau:
mau (1 g hodc 1 mL) duoc chiét 2 1an, mdi 1an
v6i 20 mL methanol (Iic vortex 1 phdt, siéu am
15 phat). Cac phan dich chiét sau d6 duge gop
chung va dinh mtrc ¢én 50 mL.

100
20 4 ]
&
T
]
zZy
]
B 40
L]
mn
ple]
0 el - ' by . . ] '
Wikn nang cing Wik nang cirg rdis ldng
D M ethanal . Acetonitrie . Mirdre

Hinh 4. D6 thu hdi ciia bufomin trong cac nén miu
TPBVSK thém chuan véi cac dung méi khac nhau.

Chiét siéu 4m v6i methanol cling la phuong
phap dugce su dung trong mot s6 nghién ctu
trudc day vé cac chat ADDs trong TPBVSK

[7, 8]. Zhou va cs. dd tién hanh chiét mau
TPBVSK dang vién nang (1 g) voi methanol 2
lan, mdi 1an v6i 10 mL dung mdi va siéu 4m
trong 30 phut, dich chiét sau do dugc co dic
dudi dong khi N> va hoa tan trong 1 mL dung
moi pha dong [7]. Ma va cs. dd chiét mau
TPBVSK (0,5 g) voi 40 mL methanol va rung
siéu am trong 30 phut, dich chiét thu dugc sau
d6 pha lodng voi methanol [8]. Nhu vay,
methanol 13 dung méi phu hop dé chiét cac
ADD:s tir nén mau TPBVSK. Methanol c¢6 nhiét
do soi (64,7 °C) thap hon so véi acetonitril
(82 °C) va nudce (100 °C) nén co thé d& dang co
dic néu quy trinh yéu ciu cin phai lam giau
mau trudce khi phan tich.

3.4. Diéu kién lam sach dich chiét mdu

Do cac nén miu TPBVSK c6 ngudn gdc tir
dugc liéu thuyc vat thuong chia nhidu
flavonoid, acid phenolic, sic t6 thuc vat, c6 kha
ning hoa tan trong methanol, dich chiét tir mau
TPBVSK néu khong duoc xur ly dé loai bo tap
chat s& gdy anh huong dén tin hiéu cta chat
phan tich, gdy nhiém ban cot tich va cic bo
phan cua hé thong sic ky. Trong nghién ctru
nay, ki thuat chiét phan tan pha ran (d-SPE) véi
chat hap phu carbon graphite duoc sir dung dé
lam sach dich chiét truéc khi phan tich trén hé
thong LC-MS/MS.

1

a0 4

0

B 4

50 4

B thiu kil

30

20 4

10 4

|] 4
Met Phe B Gl ke
mISmg @50mg B100rg

Hinh 5. B$ thu hoi cia ADDs trong ki thuat
d-SPE véi lugng chat hap phu carbon khac nhau.
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Ki thuat d-SPE ¢6 wu diém nhu thao tac don
gian, nhanh, hiéu qua va chi phi thip. Chat hap
phu dugc thém tryc tiép vao dich chiét, qua
trinh phan tan dugc hd trg voi thao tac lic xoay
trén may vortex, sau do hon hop mau duge li
tam va phan chét 1ong co thé duoc phan tich
trén thiét bi. Két qua khao sat luong chit hap
phu carbon cho thdy, khi ting lugng chat tir
25 mg dén 100 mg thi d6 thu hoi cta cac chat
phan tich nhin chung giam dan (Hinh 5), trong
khi hiéu qua lam sach khong c6 su khac biét
dang ké. Do d6, dich chiét mau duoc lam sach
theo quy trinh nhu sau: 10 mL dich chiét mau
trong methanol dugc thém 25 mg carbon, lac
xody trén may vortex, li tim va thu liy phan
dich, va phén tich bang thiét bi LC-MS/MS.

3.5. Tham dinh phwong phdp

Do ddc hiéu 1a yéu t6 co ban quyét dinh do
chinh xac ctia két qua phén tich. Trong nghién
ctru nay, mdi chét phan tich déu dwoc quan sat
va ghi nhan tin hiéu v6i 1 manh ion me¢ va 2
manh ion con, twong mg voi 2 diy chuyén khi
(mass transition). S6 diém nhan dang IP bang 5
da dap ung dugc yéu cAu phan tich béng
phuong phap sac ky st dung detector khoi pho
Diéu nay c6 nghia 1 nguy co méc phai sai s6
duong cua phuong phap 1a thap do chit phan
tich dugc quan sat véi cac manh ion va day
chuyén khéi dic trung, giup loai bo dugc anh
huéng cia cic tin hiéu can trd co trong nén
mau. Puong chuin cia ciac ADDs duoc dung
véi day dung dich chun co n(‘3ng d6 0,02; 0,05;
0,10; 0,50 va 1,00 mg/L, cho phuong trinh hoi
quy v6i hé s6 twong quan R2 > 0,99.

Gioi han phat hién va giéi han dinh lugng
cua cac ADDs dat dugc & muc 0,1 mg/kg va
0,3 mg/kg, tuong tng. Cac gia tri gidi han nay
dap ung dugc yéu cau phan tich luong vét cac
ADDs trong nén mau TPBVSK. Theo quy dinh
tai Coéng van s6 1790/ATTP-KN ngay
03/8/2023 ciia Cuc An toan thuc phim vé viéc
théng nhat LOD cua mét sd phuong phap kiém
nghiém chét cim trong TPBVSK, phuong phap
phan tich cac chit cdm nhom tiéu dudng
(phenformin, buformin, metformin,
glibenclamide, glimepiride) c?m dat LOD la 0,1
mg/kg va LOQ la 0,3 mg/kg.

Cin |g miu vio éoz
S0 mlL

Ly tiem 6000 viog/phis, 5 plit

Chuyen vio bink dioh avik 50 miL

Dinh mitc 17 vach 50 ml.

L3¢ Iy tim yoog khodng | phes

Phin tich trin uét bi LC-MS/MS

Hinh 6. Quy trinh xir Iy mau TPBVSK cho phan tich
cic chat hd trg giam dudng huyét.

Do dtng va d6 chum ctia phuong phap phan
tich dugc xéc dinh dua trén d¢ thu hdi va do
léch chuan twong dbi cta két qua phan tich mau
TPBVSK thém chuin ADDs v6i cac mirc ham
lugng khac nhau. Quy trinh xir 1y mau dugc
tom tat trong Hinh 6. Dung dich mau va céc
dung dich chuan dé dung dudng chuin duoc
phan tich trén hé thong LC-MS/MS véi cac
diéu kién duoc dua ra trong Bang 1. D6 thu hdi
ctia cac chat duoc xac dinh dua trén cong thic
dua ra & Muc 2.7. Két qua do thu hdi va do lap
lai cho cac chit ADDs ¢ mirc ham lugng thém
chuan 1,0; 5,0 va 10,0 mg/kg dugc trinh bay
trong Bang 2. P9 thu hdi ctia cac chit dao dong
tir 88% dén 99% va do léch chuan twong ddi
déu nho hon 10%, cho thiy phwong phap co do
chinh xac cao. Do thu hdi ciia cac ADDs trong
nghién ciru nay cé khoang gia tri tuong
duong v6i mot s nghién ciru trude diy thuc
hién tai Trung Qudc (74%—112%) [6] va My
(88%-113%) [8].
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Béang 2. D9 thu hoi va d 1éch chuan twong doi clia
cac ADDs trong mau TPBVSK thém chuan & céc
muc ham lugng 1, 5 va 10 mg/kg

Do thu hdi va do 1éch chuin
Chat | Muc 1 Mc 5 Mirc 10
mg/Kg mg/Kkg mg/Kg
Met | 86:9% 91,5% 89,5%
(4,5%) (4,1%) (2,6%)
suf | 90.3% 97,9% 90,0%
(5,8%) (8,3%) (7,5%)
Phe | 97:9% 97,1% 92,9%
(4,2%) (3,9%) (4,9%)
Gle | 905% 91,1% 88,0%
(6,8%) (3,9%) (6,3%)
Gl | 90.9% 99,0% 98,2%
(9,0%) (6,0%) (7,0%)

3.6. Ap dung phan tich mau thuc té

Quy trinh phan tich sau khi di tham dinh
dugc ap dung dé phan tich 30 mau TPBVSK
tmg v6i 3 dang bao ché 1a vién nang cimng
(n = 10), vién nang mém (n = 10) va dang léng
(n = 10). Cac chét Buf, Phe, Glc va Glb khong
dugc tim thiy trong bt ki miu nao. Met duoc
tim théy trong mot mau vién nang cung & muc
ham luong 2,20 mg/kg. Két qua cua nghién ctru
nay cho thiy cac TPBVSK hd trg giam dudng
huyét khong dugc thém cac ADDs mdt cach
pho bién. Huang va cs. dd phat hién duoc 2 chat
ADDs trong mau TPBVSK tai Trung Quéc, bao
gdbm glibenclamide (6/15 mdu, ham luong
46,4-1714 mg/kg) va glimepiride (1/15 mau,
1303 mg/kg) [6]. Gia tri ham luong 2,20 mg/kg
metformm tim thdy trong mau cua chung toi
ndm & muc thp so véi cac két qua cua Huang
va cong su [6]. Trong khi d6, Zhou va cong su
tim thdy cic hop chit nhu: glibenclamide
(5,2 pg/kg), glimepiride (6,4 pg/kg) va
gliclazide (7,9 pg/kg) ¢ mirc ham lugng thap
hon dang ké, trong mot s mau TPBVSK va
thudc dong y tai Trung Qudc [7].

4. Két luan

Day la mot trong nhitng nghién ctru dau tién
tai Viét Nam xac dinh ham lugng ctia cac chat

hd tro giam dudng huyét trong mau thuc pham
bao v€ stc khde & mirc ham lugng c& mg/kg.
Quy trinh phan tich don gian, hi€u qua va c6 do
chinh xéac cao di duoc tham dinh va ap dung dé
phan tich mét sb luong mau thuc té tuong ddi
16n. Trong sb cac chat ADDs dugc nghién ciu,
metformin 14 chit duy nhét dugc tim thiy trong
mot mau TPBVSK dang vién nang cimg. Mic
du s6 lugng mau duong tinh véi ADDs va mirc
ham lugng do dugc khong cao, sy co6 mdt cua
céc hop chat nay trong TPBVSK dit ra yéu cau
vé kiém soat chat luong cac san pham nay. Céc
nghién clru tiép theo vé su c6 mit va mirc ham
lugng ctia ADDs trong nhém TPBVSK hd tro
giam duong huyét 1a rat can thiét.
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Nghién clru nay duogc tai trg bdi Quy Phat
trién khoa hoc va cong nghé Qudc gia
(NAFOSTED) trong dé& tai ma sé 104.04-
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