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NGHIEN CU'U XAY DY'NG QUY TRINH DPINH LUQ'NG PONG THO'
SALBUTAMOL, RACTOPAMNE VA CLENBUTEROL TON DU TRONG GA
BANG PHU'O'NG PHAP SAC KY LONG KHOI PHO

Nguyén Thi Hong Van!, Ngb Hf'illg Hué!, Pham Xuan Ning!,
Do Thi Hwong Lan', Nguyén Thi Lién?, Chir Vin Mén!

TOM TAT

Trong nghién cfu nay chiing ti da phat trién mét
phuong phap dinh Ilugng nhanh va chinh xac
Salbutamol, Ractopamine va Clenbuterol ton du’ trong
thit gia cdm bang may séc ky khdi pho siéu hiéu nang
UPLC-MS/MS. Diéu kién cta khdi phd gdbm cot sac ky:
C18; 100 x 2,1imm; 1,7um, pha dong: ACN (0,1%
acid formic): 0,1% acid formic/H20 (ty Ié thich hgp)
toc do dong: 0,2 mL/phdt, thé tich tiém: 1uL. Phuong
phap cta ching t6i da trinh bay két qua kha quan vé
do nhay, do chinh xac va do thu hoi cla Salbutamol,
Ractopamine va Clenbuterol ton du trong thit gia cam.
Phuong phap nay da dugc ching minh la nhanh
chong, dang tin cay va lap lai tot dé phan tich chinh
xac Salbutamol, Ractopamine va Clenbuterol

Tar khoa: Salbutamol, Ractopamin, Clenbuterol,
LC/MS/MS, thit gia cam

SUMMARY
DEVELOPMENT OF AN LC/MS/MS METHOD
FOR DETERMINATION SALBUTAMOL,
RACTOPAMNE AND CLENBUTEROL

RESIDUES IN CHICKEN MEAT

In this study, we developed a rapid and accurate
quantitative analysis of Salbutamol, Ractopamine and
Clenbuterol residues in poultry meat by UPLC-MS/MS.
Conditions of mass spectrometry include
chromatographic column: C18; 100x2,1mm; 1.7um,
mobile phase: ACN (0.1% Formic Acid): 0.1% Formic
Acid in water (appropriate ratio), flow rate:
0.2mL/min, injection volume: 1pL. Our method
presented satisfactory results in terms of sensitivity,
precision, accuracy, and recovery of quantitatively
analyzing simultaneous Salbutamol, Ractopamine and
Clenbuterol residues in poultry meat. This method has
been proved to be fast, reliable and reproducible to
accurately analyze Salbutamol, Ractopamine and
Clenbuterol.

Keywords: Salbutamol, Ractopamine, Clenbuterol,
LC/MS/MS, poultry
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Clenbuterol trong thuc phdm nhu sic ky léng
hiéu ndng cao ghép dau do UV, dau do huynh
quang... Tuy nhién cac phuong phap nay co6 do
nhay thap, ton thdi gian. Hién nay, phuang phap
sic ki 16ng khéi phd dugc danh gid l1a phuong
phap c6 do nhay, do chon loc cao, chinh xac, cé
thé phén tich dong thdi nhiéu chét trong cling
moOt mau giam chi phi va thdGi gian nghién cttu
dang dudc i'ng dung nhiéu trong phan tich, dinh
lugng cac chat trong thuc phdm. Dua trén co s&
dé chdng t6i da nghién clru xay dung quy trinh
dinh lugng Salbutamol, Ractopamine va Clenbuterol
ton du trong thit gia cdm bang phuong phap sac
ky long khéi ph6 nhdm phat hién lugng ton du
khang sinh trong thit gia cam néi riéng va cac
san pham tir dong vat néi chung.

Il. PHUONG PHAP VA NGUYEN VAT LIEU

1. Nguyén liéu: Chudn Salbutamol sulfat
(99,7%) cung cap bdi Vién kiém nghiém thudc
TP. HCM. Chuén Ractopamin hydroclorid (95%)
va Chuédn Clenbuterol hydrochlorid (95%) cung
cap bdi Sigma Aldrich.

Cac dung méi bao gobm Methanol, Isopropanal,
Cloroform... dat d tinh khiét theo tiéu chuan cta
LC-MS dugc mua tur cong ty Merk (BUc).

2. Thiét bi: Hé théng sic ky long khdi phd
LC-MS Xevo TQD (Water — My), Can phan tich
MS 205 DU (Mettler Toledo — Thuy Si), Thiét bi
b6c hoi dung moi cd cap khi N2 (Thermo — MY),
May sinh khi nitg (PEAK — My), May lac vortex
(IKAlabdancer, Burc); May lac ngang (IKA HS 260
basic, Bc). Tat ca cac thiét bi va dung cu phan
tich dugc hiéu chuén theo quy dinh cta ISO/IEC
17025 va GLP

3. Phuong phap )

Khao sat diéu kién siac ky va khdi phd.
S dung hé théng sic ky khdi phé UPLC - MS/MS
loai t& cuc chp 3 véi ngudn ion hda kiéu ESI.
Chon ché& dd khao sét tu dong dé chon ion me,
ion con dung d& dinh lugng, dinh tinh. Cac thng
s6 MS/MS dugc tu dong tdi vu bang ché dé MS
tune cua thiét bi. Tién hanh khao sat diéu kién
sdc ky v@i cOt phan tich pha dao C18; 100 x
2,1mm; 1,7um (Water — M¥).

Dua vao cac tai liéu tham khao, lua chon pha
dong gom hai thanh phan: pha A la acetonitril
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(0,1% acid formic) va pha B la nudc (0,1% acid
formic). Lua chon ché dd gradien. Thay ddi ty Ié
thanh phan pha ddng. Pha dong dugc chon phai
dadm bao pic can phan tich trong sac ky do tach
rd rang, khong bi chdp véi cac pic nhidu khdc, it
bi doang pic, thai gian luu hgp ly.

Khao sat xir ly mau thit ga. Dua Vao cac
tai liéu tham khdo, tién hanh xr ly mau theo
nguyén tac: chiét bang dung dich dém phosphat,
roi lam sach bdng ky thuat chiét pha rén, khao
st khdi lugng thit ga va thé tich dung moéi
KoHPOs, Can thit ga da xay nhuyen cho vao 6ng
Iy tam 50ml.Thém dung dich KHPO4 0,1M vao
cac mau da chuén bi, 1&c vortex 10 phdt. Ly tdm
15 phdt & toc d6 4000 vong/phdt. Ly 5 ml dich
chiét sau ly tdm cho qua cot SPE MCX. Lam sach
bang c6t SPE MCX 6 ml/150 mg. Hoat héa cot
béng 5ml MeOH, 5 ml nudc cat, sau dé cho 5 ml
dém chiét mau K:HPO4 0,1M. Tai mau 1én cot,
téc d6_1ml/phut. (Khong dé€ khd cot giai doan
cho miu 1én cot va rua cot) Rira bang 4 ml
nudc, sau do rira ti€p bdang 4ml MeOH 10%.
Rira giéi bdng 4ml MeOH. Dung dich rlra giai
dugc thdi khd bang khi N2 & 40°C. Hoa tan cén
kh6 bdng 1 ml acetonitril (ACN) va nudc vai ty le
95:5, vortex va loc qua mang loc 0,45um. Dich
loc dugc phan tich bang may LC/MS/MS

Mau dudng chuan (CC) va gidi han dinh
lrgng dudi (LLOQ): Dung dich chuén géc cua
ba loai hormon dugdc pha trong MeOH (SS)
(100pg/mL). Pha tao dung dich chuén trung gian
hon hdgp: clenbuterol 40000ng/l, salbutamol
200ng/l, ractopamine 20000ng/l. (dung dich
WS0). TU Tw WSO pha loang thanh 6 dung dich
chuan lam viéc.

Chuan bi cac hdn hgp dung dich chudn kiém
tra trung gian (QC-W) c6 nong do clenbuterol
100000ng/I, salbutamol 1000 ng/I, ractopamin
100000 ng/I bang cach pha lodng dung dich
chuén gbc kiém tra bang methanol.

Du’dng chuan: Cac miu dudng chuan trong
nén mau (c6 néng doé tir 0,5, 5, 10, 20, 50, 100,

Bang 1. Théng sé cua detector khéi phé’

150 ng) dudgc chudn bi bang cach thém céc dung
dich chuén lam viéc trong methanol (WS) tu’dng
(g vao cac mau thit ga trdng, roi xUr Iy mau
theo quy trinh & trén. Budng chudn bao gom: 1
mau trdng va 7 mau dudng chuan.

Cac mau kiém tra: Thém cac dung dich
chuén kiém tra trong methanol (QC-W) vao mau
thit ga trang roi xu Iy theo quy trinh dé tao ra
cac mau kiém tra ¢ ndng dd LQC = 2-3x LLOQ;
MQC (gan diém gilta dudng chudn) va HQC =
75% - 90% ULOQ.

Tham dinh phuong phap phan tich. Tién
hanh thdm dinh quy trinh dinh lugng déng thdi
Salbutamol, Ractopamine va Clenbuterol ton du
trong thit gia cAm bang phuang phap séc ky 1ong
khéi phG LC-MS/MS theo cac chi tiéu quy dinh
trong USP [5,6] hién hanh va cac quy dinh vé
thdm dinh phuong phap phan tich trong dich
sinh hoc: d6 dac hiéu - chon loc, do dung - do
chinh xac, khoang tuyén tinh, gIO'I han dinh
lugng dudi, ti 1é thu hoi, anh hudng nén mau, do
nhiém chéo, dd 6n dinh.

Phuong phap x{r ly s6 liéu. Gid tri trung
binh, d® léch chudn, dd Iéch chudn tucng déi,
phuong trinh h6i quy, hé s6 tuang quan hoi quy
dugc xac dinh bang phan mém Microsoft Excel 2010.

Ill. KET QUA NGHIEN cU'U

Két qua Iva chon diéu kién sic ky léng
kh&i phé. Tién hanh khao sat xac dinh cac ion
bang ky thuat ion héa phun dién t ESI vGi ché
dd ban pha ion dudng. P& t6i uvu hda diéu kién
khéi phd, tiém truc tiép dung dich chuan
Salbutamol, Ractopamin va Clenbuterol nong do
1pug/mL vao khdi phd. Chon ché dd ESI (+), lua
chon ion me c6 dang [M+H]+, sau dé phan
manh ion me dé€ thu dugc ion con. Ion con ¢
cudng dé cao nhat dugc lua chon dé dinh lugng.
Lua chon ché do tu dong diéu chinh cac thong
s& cla thiét bi phan tich khdi phd. Xac dinh cac
thdng s6 t6i uu ctia khdi phd, két qua dudgc trinh
bay & Bang 1.

Cac diéu kién khdi pho Clenbuterol Salbutamol Ractopamin
Ché& d6 ion hda ESI (+) ESI (+) ESI (+)
Dién thé mao quan (kV) 3 3 3
Pién th& hdi tu (V) 25 25 30
Nhiét do hda hai (°C) 360 360 360
Luu lugng khi héa hai (L/Hr) 800 800 800
Luu Iugng Khi hdi tu (L/Hr) 25 25 25
Nang lugng va cham (eV) 12 12 122
Ton ban dau (Dalton) 276,9 240,0 302,1
Ton tao thanh (Dalton) 167,8 | 202,9 1480 | 1659 106,9 | 164,1
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Xac dinh cac diéu kién sic ky. Trong
nghién clru nay, chdng toi sif dung c6t ACQUITY
UPLC® BHE Cis (2,1x100 mm; 1,7 pm). Pha tinh
st dung la cot Cis it phan cuc nén pha dong la
dung moi phan cuc. Qua tham khao tai liéu
ching toi lua chon hé dung méi pha dong gém
cac thanh phan: acetonitril (0,1% acid formic) va
nudc (0,1% acid formic) (ty Ié thich hdp). T6c dd
dong 0,2mL/ phdt. Thé tich tiém mau 1pL.
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Hinh 1: Sic ky dé cua Salbutamol,
Ractopamine va Clenbuterol sau khado sat

_Két qua luva chon phu‘dng phap xu ly
mau Phuang phap chiét pha ran: quy trinh x{r ly
mau cho ty lé thu hdi hoat chat cao. Lua chon
kh&i lugng thit ga 1a 1g va thé tich KzHPO4 0,1M
chiét la 10mL.

Két qua tham dinh phuong phap phan tich

Su’ phu hop cua hé théng sac ky
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Hinh 2: Su’ pha hop cua hé théng sdc ky

Cac pic 13p lai 6 [an cua cac chat déu tach ro
rang khoi cac pic khac trong sac ky do, cé hinh
dang can doi, khéng bi gian pic, dinh nhon va cé
cudng do Ian.

Thdi gian luu cta SAL, RAC, CLB & 6 lan phan
tich lan lugt la 0,578 + 0,004 (phuat); 0,578 +
0,004 (phut) va 0,572 £ 0,004 (phat), gilra cac
[an phan tich cé su Idp lai véi RSD% déu la
0,71% (< 2%, dat yéu cau). Dap (ing pic cla
cac chat trong hon hdp gilra cac [an phan tich cé

Bang 2. Pénh gis dé nhiém chéo

su' 13p lai vGi RSD% cua RAC (3,78%) va SAL
(3,75%) cao han d6i véi CLB (3,31%), nhung
déu < 5% (dat yéu cau).

Do chon loc - déc hiéu. Trén sic ky do mau
trang, tai thdi diém trung vGi thai gian luu cua
SAL, RAC va CLB trong mau chuan (tir 0,57 — 0,58
phut) thay khong xuat hién pic. Ty 1& dap (g cla
mau trdng d6i véi mau LLOQ dusi 20% (2,46% -
12,76%). Do dd, phugng phap phan tich co tinh
dac hiéu va chon loc tot doi véi SAL, CLB, RAC va
dap Ung yéu cau vé do dac hiéu - chon loc.

Gidi han dinh lugng dugi (LLOQ). Két qua
cho thay tilé dap ('ng ¢ mau trang & tat ca céc
mau cta SAL, RAC, CLB déu < 20% so vdi mau
LLOQ, tuc dap Lrng clia mau LLOQ I8n han 5 [an
SO mau trang va do chinh xac khi tién hanh phan
tich trén cac mau LLOQ doc lap CV < 20%.

Pudng chuin va khoang tuyén tinh. Dua
vao cac bang va hinh trén cho thdy c6 su tuang
quan tuyen tinh glu’a nong do cua CLB, SAL, RAC
thém vao trong nén mau vdi dién tich pic sac ki,
vGi hé s6 tuong quan cao (R > 0,99 va R2 >
0,99). BGi V@i ca 3 chat SAL, RAC, CLB d6 ding
so vGi gia tri thuc clia ndng d6 déu nam trong
khoang gidi han cho phép la 85 - 115% va 80 -
120% ddi v6i diém LLOQ. Nhu vay, dudng chuadn
va khoang tuyén tinh da xay dung dap ing dugc
céc tiéu chuén theo qui dinh.

PO ding va do chinh xac. D6 ding, do
chinh xac trong ngay va khac ngay

O ca ba néng do QCs, d6 dung trong ngay
cla RAC, CLB, SAL lan lugt ndm trong cac
khoang 96,36 - 103,03%, 99,96 - 104,17% va
99,87 - 102,98% déu nam trong khoang 85 -
115% va dd I3p lai véi gid tri CV% < 15%. Nong
dé LLOQ c6 dd ding nam trong gidi han cho
phép la 80 - 120% va d6 Idp lai CV% déu < 20%.

O ca ba ndng do QCs cta 3 chat SAL, RAC,
CLB; dd dung khac ngay lan lugt ndm trong cac
khoang 99,53 - 102,18%, 100,15 - 102,26% va
98,42 - 101,64% déu phudng phap déu cho do
ding ndm trong khoang 85 -115% va do lap lai
khac ngay vdi gia tri RSD < 15%. N6ng do LLOQ
c6 db ding nam trong giGi han cho phép la 80%
- 120% va do Idp lai khac ngay la < 20% dat yéu cau.

Po nhi€m chéo. K&t qua danh gia do nhiém
chéo dudgc trinh bay & bang dugi. D6 nhiém chéo
clia AS: ty 1& dap (ing déu < 20%, dat, D6 nhiém
chéo cua IS: ty Ié dap Ung déu < 5%, dat.

Chat phan STT Pap Ung pic Ty I1é dap Pat/
tich Mau trang Mau ULOQ Mau LLOQ irng khong dat
SAL 1 5,35 12424,74 224,63 2,38 Dat
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2 8,28 11831,23 225,79 3,67 Dat
3 4,57 11048,23 219,45 3,78 Dat
4 6,25 11919,98 230,50 2,71 Dat
5 7,56 11949,68 221,41 3,42 Dat
6 6,45 12283,34 223,83 2,88 Dat
CV (%) 4,04 1,09 18,70
1 33,84 50001,31 1193,45 2,84 Dat
2 40,53 4996,28 1201,98 3,37 Dat
3 30,45 4983,48 1210,46 2,52 Dat
RAC 4 29,34 4979,35 1194,13 2,46 Dat
5 22,41 5015,39 1184,33 1,89 Dat
6 30,04 4993,57 1204,31 2,24 Dat
CV (%) 3,64 1,73 2,73
1 7,44 5401,52 228,39 11,12 Dat
2 8,29 5420,30 222,51 9,23 Dat
3 9,31 5392,37 227,87 13,12 Dat
CLB 4 5,30 5394,45 219,45 8,83 Dat
5 8,52 5396,76 227,37 11,69 Dat
6 3,48 5400,25 225,42 9,28 Dat
CV (%) 2,45 1,23 16,17

Ty 1& thu héi. & ca ba mic nbéng db Véi
phuong phap phan tich déu cho ty Ié thu hoi cao
dat yéu cau trong khoang + 15%. Gia tri CV%
két qua gilta cac lan phan tich cia moi néng do
< 15%, ca trong nén mau va trong mau thit, tirc
la do Iap lai tot. D6 thu hoi khi thuc hién phugng
phap cao hon phudng phap nghién ciu cula
Nguyén Thi Ha cs (2011), khi ti€n hanh dinh
lugng dong thai SAL, CLB, RAC theo clng
nguyén tac véi phuang phap da xay dung. Trong
chuyén luan dé hiéu suat thu hdi salbutamol dao
dong trong khoang 72,70 dén 89,33%;
ractopamin dao dong khoang 75,22 - 83,12%;

clenbuterol dao dong tur 70,27 dén 85,70%

Anh hu‘dng cua nén mau Gia tri CV% cla
MF trén 6 16 nén mau cta mdi nong do déu <
15%. Pap Ung pic cia dung dich chudn thém
vao nén mau sau xu ly gan giéng dap ('ng pic
cla cac mau tucgng Ung trong pha dong, diéu
nay chiing td khong cd hiéu &ng nén trong giai
doan tao ion & dau do khdi phd. Do d6 phuong
phap phan tich dang st dung dat yéu cau vé anh
hudng ctia nén mau.

Do 8n dinh. K& qua d6 &n dinh thu dugc
nhu sau.

Do én dinh cua dung dich chudn géc

Bang 3. P 6n dinh cua dung dich chudn géc

CLB (100 pg/mL) RAC (100 pg/mL) SAL (100 pg/mL)

STT Ban dau 7 ngay Ban dau 7 ngay Ban dau 7 ngay

(0 giG) 2°C - 8°C (0 gio) 2°C - 8°C (0 giG) (2°C-8°C)

1 96,74 97,38 95,65 96,35 94,79 97,49

2 97,32 100,55 98,32 101,52 96,87 99,57

3 94,75 99,83 93,76 103,15 97,83 102,68
Trung binh 96,23 99,25 95,97 100,34 96,50 99,91
CV (%) 2,24 3,16 2,49 3,55 2,51 2,61
D6 16ch (%) - 3,88 - 4,67 - 3,72
Két luan - Pat - Pat Pat

D én dinh cua mau thit ga. Do dn dinh cla cdc mau thit ga & cac diéu kién khac nhau dugc

trinh bay o] Bang 4,5,6va7.

Bang 4. B én dmh ctia méu & nhiét dé phong, auto sampler, 3 chu ky déng - rd déng

ctia Salbutamol
Nong do (ng/L)
STT Nhiét do phong Autosampler 3 chu ky dong-ra
Ban dau | Sau 6 (h) | Tiém ngay | Sau 24 (h) | Ban dau | Sau 3 chu ky
LQC 1 1,15 1,02 1,13 1,05 0,97 0,92
(1 ng/L) 2 1,13 1,15 1,02 1,07 0,96 0,93
3 1,03 0,94 0,97 1,16 1,12 0,98
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4 0,93 0,92 0,92 0,92 1,04 0,96
5 0,94 0,98 0,91 0,97 1,03 1,02
6 0,91 1,12 1,04 0,93 1,11 1,08
TB 1,02 1,03 0,97 1,12 1,08 0.94
CV (%) 2,34 2,67 2,79 2,01 1,99 2,04
D6 léch (%) 2,52 3,27 2,15
1 15,87 16,26 15,98 16,16 16,04 15,94
HQC 2 16,21 16,17 15,92 16,05 15,97 15,89
(16 3 16,23 15,93 16,43 16,02 15,83 16,23
ng/L) 4 16,12 16,03 16,59 16,02 16,304 15,72
5 15,98 16,18 15,94 15,88 16,15 16,04
6 16,04 16,14 16,05 15,94 15,87 16,11
TB 16,13 16,02 16,26 16,01 16,23 15,96
CV (%) 3,23 3,04 3,69 4,91 3,69 5,08
D6 léch (%) 4,92 6,91 2,84
Két luan bat bat bat
Bang 5. B on dinh cua mau J nhiét dé phong, auto sampler, 3 chu ky déng - ra déng
cltia Ractopamin
Néng dé (ng/L)
STT Nhiét do phong Autosampler 3 chu ky dong-ra
Bandau | Sau 6 (h) | Tiém ngay | Sau 24 (h) | Ban dau | Sau 3 chu ky
1 90,30 92,55 90,30 91,75 90,30 92,15
LQC 2 87,56 95,72 87,56 95,69 87,56 93,45
(100 3 92,14 93,41 92,14 97,56 92,14 95,36
ng/L) 4 91,27 96,85 91,27 94,03 91,27 96,21
5 88,93 97,07 88,93 93,98 88,93 90,55
6 93,25 94,11 93,25 97,02 93,25 89,54
TB 90.58 94,95 90.58 95,00 90.58 92,88
CV (%) 2,31 1,97 2,31 2,29 2,31 2,84
D6 16ch (%) 4,82 4,88 3,18
1 1450,25 1443,05 1450,22 1520,25 1450,22 1490,88
HQC 2 1359,98 1449,67 1359,95 1506,32 1359,95 1471,21
(1600 | 3| 142574 1457,06 1425,77 1485,33 1425,77 1535,17
ng/L) 4 1453,00 1398,33 1453,02 1477,04 1453,02 1505,01
5 1460,12 1470,77 1460,16 1515,63 1460,16 1451,33
6 1395,06 1490,62 1395,05 1466,51 1395,05 1422,66
TB 1424,03 1451,58 1424,03 1495,18 1424,03 1479,38
CV (%) 2,77 2,14 2,77 1,47 2,77 2,70
Do léch (%) 1,93 5,00 3,89
Két luan Pbat Pat Pat
Bang 6. o én dinh cua mau & nhiét dé phong, auto sampler, 3 chu ky déng - rd déng
ctia Clenbuterol
Nong d6 (ng/L)
STT Nhiét do6 phong Autosampler 3 chu ky dong-ra
Ban dau | Sau 6 (h) | Tiém ngay | Sau 24 (h) | Ban dau | Sau 3 chu ky
1 205,13 211,16 199,23 202,13 197,32 204,93
LQC 2 201,56 209,24 193,23 197,23 196,48 198,23
(200 3 198,34 201,34 196,34 193,76 198,75 197,24
ng/L) 4 210,31 210,28 205,16 203,14 207,33 199,34
5 204,34 205,74 207,34 198,23 193,50 204,27
6 200,14 211,14 197,23 203,34 196,54 201,45
TB 203,14 207,12 198,82 197,99 197,37 202,36
CV (%) 2,31 1,97 2,31 2,29 2,31 2,84
D6 16ch (%) 4,82 4,88 3,18
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1 3180,32 3213,62 3295,45 3186,70 3198,86 3214,69
HQC 2 3204,39 3228,38 3197,28 3185,86 3205,33 3178,77
(3200 3 3198,05 3189,43 3199,71 3205,32 3181,77 3190,81
ng/L) 4 3176,24 3196,70 3206,53 3198,67 3177,82 3224,83
5 3189,07 3205,14 3215,80 3218,74 3209,13 3184,90
6 3216,36 3190,53 3235,50 3194,31 3198,22 3186,69
TB 3194,35 3203,38 3209,37 3189,27 3196,35 3192,31
CV (%) 2,77 2,14 2,77 1,47 2,77 2,70
D6 léch (%) 1,93 5,00 3,89
Két luan bat bat bat
Bang 7. D3 6n dinh cua mau thit ga
A x Nong do (ng/L)
Ten mau LQC (1 ng/L) HQC (16 ng/L)
Ban dau | Sau 7 ngay | Sau 30ngay| Ban dau | Sau 7ngay| Sau 30ngay
1 1,03 1,22 1,09 16,18 16,26 16,15
2 1,15 1,18 1,17 15,92 16,15 15,95
3 1,16 1,04 1,10 15,83 16,08 15,99
4 1,16 1,14 1,03 16,19 16,32 16,26
SAL 5 1,01 1,20 1,10 15,98 15,98 16,25
6 1,11 1,13 1,22 16,15 15,98 15,99
TB 1,09 1,17 1,15 16,12 16,09 16,16
CV (%) 4,84 4,18 3,08 3,69 3,01 4,46
D0 léch (%) - 6,98 13,84 - 6,47 12,65
Két luan Pat Pat
1 98,86 95,38 92,74 1573,24 | 1573,63 1528,38
2 99,14 93,94 99,57 1550,12 | 1532,96 1502,55
3 93,52 98,33 91,80 1589,85 | 1564,69 1554,34
4 96,46 92,48 93,71 1588,97 | 1549,04 1552,28
RAC 5 97,21 98,31 97,38 1552,64 | 1559,90 1524,83
6 97,69 95,38 94,94 1569,29 | 1534,21 1564,42
TB 97,15 95,58 94,98 1570,69 | 1552,41 1534,49
CV (%) 2,10 2,47 3,08 1,09 1,069 1,58
D6 léch (%) - 1,62 2,23 - 1,16 2,31
Két luan Pat Pat
LQC (200 ng/L) HQC (3200 ng/L)
1 198,32 200,85 197,79 3220,81 | 3185,82 3213,62
2 193,41 203,37 201,94 3194,44 | 3225,31 3228,33
3 195,25 210,12 198,29 3186,33 | 3236,53 3189,32
4 203,38 203,29 204,14 3199,14 | 3245,74 3177,82
CLB 5 193,56 205,45 197,36 3206,42 | 3238,27 3209,12
6 194,57 211,67 200,65 3238,73 | 3219,37 3181,74
TB 196,37 206,23 199,03 3219,32 | 3228,33 3198,34
CV (%) 1,95 2,03 2,34 2,26 2,01 1,89
D6 16ch (%) - 6,98 13,84 - 6,47 12,65
Két luan Pat Pat
K&t qua thu dugc & cac bang trén cho thdy V. KET LUAN

rdng bién thién ndng do cla mau thit ga déu
nam trong pham vi < 15%, dat yéu cau. Gia tri
CV% gilta cac két qua dinh lugng 6 moi ndng do
déu < 15%, dat yéu cau. Do do, cac mau thit ga
én dinh & nhiét dd phong sau 6 gid, trong
autosampler sau 24 gid, sau 3 chu ky dong - ra
va sau bao quan dai ngay (30 ngay).
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Chiing téi da xay dung va thdm dinh phucng
phap dinh Iugng Salbutamol, Clenbuterol va
Ractopamin ton du trong thit gia cdm bang may
sdc ky khdi phd siéu hiéu ndng UPLC-MS/MS.
Piéu kién cla khdi phS gdm cdt sic ky: C18; 100
x 2,1mm; 1,7um, pha doéng: ACN (0,1% acid
formic): 0,1% acid formic/H20 (ty € thich hgp)
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tdc dd dong: 0,2 mL/phit, thé tich tiém: 1pL.
Phuong phap cla chdng toi da trinh bay két qua
kha quan vé d6 nhay, do chinh xac va do thu hoi
cla ba loai hormon phéan tich dinh Iugng.
Phuong phap cé do dung dat yéu cau (dao dong
trong khoang tir 96,36 - 103,03%, 99,96 -
104,17% va 99,87-102,98% déu nam trong
khoang 85 - 115% va do lap lai véi gia tri CV%
< 15%, db chinh xac cao véi gia tri CV% tir 6,16
- 8,75%. Ty I€ thu hdi cao cua phudng phap dat
tlr 87,26% - 95,80%. DO nhiém chéo va dd 6n
dinh dap ('ng cac yéu cau vé phan tich.

SO liéu cua bai bdo la mot phin két qua
nghién cuu cua dé tai cap Nha nudc "Nghién cuu
ung dung ky thuiat MS-MS dé nhay cao va
Multiplex Realtime PCR thé hé mdi dé phat hién
tdac nhdn hoa hoc va sinh hoc géy hai suc khoe
trong mot s6 thuc phém”, md s6 dé tai
DTDL.CN-06/19
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HIEU QUA PIEU TRI NHAY CAM NGA CUA KEM PANH RANG
SENSITIVE MINERAL EXPERT BY PS O SINH VIEN TRUONG PAI HOC
Y DU’O'C - PAI HOC QUOC GIA HA NOI

Tran Thi Ngoc Anh*, Pinh Diéu Hong*, Trinh Pinh Hai*,
Vii Lé Phwong*, Trwong Thi Mai Anh*, D6 Thi Thu Huwong*

TOM TAT

Muc tiéu: Nhan xét hiéu qua diéu tri nhay cam
nga cua kem danh rdng Sensitive Mineral Expert By
P/S & sinh vién Trudng Pai hoc Y Dugc — bai hoc
Quéc Gia Ha Néi. Poi tugng va phuong phap
nghién ciru: 33 sinh vién Truang Pai hoc Y Dugc —
Pai hoc Qudc Gia Ha Noi vGi 82 rang nhay cam nga
tham gia nghién cru. Tién hanh nghién cru can thiép
ldm sang khong do6i chiing. Két qua: Ty Ié é buot
rang giam 89% sau 4 tuan can thiép.

Tua khoa: nhay cam nga, kem danh rang,
Sensitive Mineral Expert By P/S

SUMMARY
EFFECTIVENESS OF SENSITIVE MINERAL
EXPERT BY P/S TOOTHPASTE IN TREATING
DENTINE HYPERSENSITIVITY OF
STUDENTS OF VNU UNIVERSITY OF
MEDICINE AND PHARMACY

*Truong Pai hoc Y Duoc — Pai hoc Qudc gia Ha Noi
Chiu trach nhiém chinh: Dinh Diéu HGng

Email: dieuhong201@gmail.com

Ngay nhan bai: 23.12.2021

Ngay phan bién khoa hoc: 16.2.2022

Ngay duyét bai: 24.2.2022

Objective: The aim to assess the effect of
Sensitive Mineral Expert By P/S toothpaste in reducing
dentine hypersensitivity of students. Subjects and
method: 33 students of VNU Univesity of Medicine
and Pharmacy with 82 sensitive teeth were included in
this study. We conducted a prospective, descriptive
study. Results: After 4 weeks of intervention, the rate
of sensitive tooth decreased by 89%.

Keywords: dentine hypersensitivity, tooth
sensitivity, sensitive tooth, toothpaste, Sensitive
Mineral Expert By P/S.

I. DAT VAN DE

Nhay cam nga la con dau nhdi thoang qua
xuat hién trén phan nga bi 16 khi gap cac kich
thich ngoai lai nhu: kich thich nhiét, théi hai, co
xat, thdm th&u hay hod hoc ma khéng do bénh ly
hoac khiém khuyét rang miéng nao khac va &
rang binh thudng thi mic kich thich d6 khong da
gay dau (ADHA, 2001). Bén canh bénh sau rang
va bénh viém quanh rang, thi nhay cdm nga
dang la mGi quan tam hang dau cla bac si Rang
Ham Mdt.12 Nhay cdm nga khong dugc diéu tri
c6 thé dan dén cac thay ddi vé hanh vi dé tranh
dau nhu bo qua hay né tranh viéc vé sinh rang
miéng, khong tuan thu sy hudng dan cham soc
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