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T6i wu hod cdc diéu kién chay sdc ky long ghép. néi khoi phé dau do ba tir cuc
(LC/O00) ding cho phén tich duw lwong mét sé chit PPCPs trong cdc mau phan tich
moi truong da dwgc thuc hién trong nghién ciru nay. Qua trinh 16i wu hod dwgc thuc
hién nham xdc dinh dwoc hai thong so quan trong nhdt quyét dinh dén viéc xdc dinh
dinh tinh va dinh lwong cac chat la nang lwong phdn manh va nang luong va cham.
Muoi chin hop chdt PPCPs pho bzen da dwoc 10i wu hod va di cé thé xdc dinh dinh
tinh va dinh lirong bang hé thong sdc ky long khéi phé dwa trén cdc két qua thu duwoc.
Optimized LC/QQQ conditions for the analysis of Pharmaceuticals and Personal
Care Products (PPCPs) was developed in this study. The optimization was
implemented to define Fragmentor and Collision Energy, which is the key for
qualification and quantification of PPCPs. Nineteen popular PPCPs was optimized
and could be qualified or quantified with LC/QQQ.

Tir khod: Cdc san pham dwoc pham va cham séc sirc khoé cd nhan (PPCPs), sdc ky
long ghép noi khéi phé ba tir cwe (LC/QQQ), ning lwong phdn mdanh (Fragmentor),
nang luwong va cham (Collision Energy).

1. MO PAU sit dung PPCPs khong dugc kiém soat
Thoi gian gan ddy, nhom hop chit dugc trong y té, chin nudi, nudi trong thay
phim va cac san phim chim soc ca san (Managaki et al., 2007 [1]) cung
nhan (PPCPs) ngay cang dugc quan tam voi viéc x4 nude thai chua qua xu ly
do kha ning gdy 06 nhiém moéi truong vao mdi truong nudc giy 6 nhiém du
nudc va anh huong stc khoé con nguoi. luong PCPP dang ké trong moi trudng.

PPCPs, dic biét 1a cac chat khang sinh Theo mot s6 két qua nghién ctru chi ra
c6 mat trong moi truong nude & quy mo su phan bd cta cac nhom chit du luong
toan cu, bao gdm ca ngudn nudc dau khang sinh thd y: Macrolides,
vao cua cac nha may xir Iy nude cap. Sulfonamides va Trimethoprim trén khu
Tai Viét Nam, ndng nghi¢p va thuy san vuc dong bang séng Mekong da duoc
la mot trong cac hoat dong chu dao dleu tra sy phan bd trong nudc bat

phuc vu phat trién kinh té x3 hoi. Viéc ngudn tir ddng bang song Mekong va so
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sanh v6i sy phan b tai song Tamagawa
(Nhat Ban). Tai Viét Nam, chi c6 mot
vai du luong khang sinh (VD:
Macrolides, Sulfonamides,
Trimethoprim va erythromycin-H,O)
duoc phat hién trong nudc song va kénh
dao bit ngudn tir cac vung do thi va
ndéng thén véi ndng do dao dong trong
khoang tir 7 ng/L dén 360 ng/L. Tuy
nhién, sy c¢6 mat khép noi cua
sulfamethazine (co trong thubc tha y)
trong nudc tai Viét Nam voi néng do rat
cao, dao dong trong khoang tir 15 ng/L
dén 328 ng/L. Va dic biét, cac gia tri
nay c6 thé cao hon gip nhiéu lan néu
phan tich tir cic miu nudc bit ngudn tir
nuoc thai cua cac trang trai chan nudi
cling nhu cic ngudn tiép nhan nude thai
tr cac trang trai (Satoshi et al., 2007
2/

Theo mdt két qua nghién cuu khac da
chi ra Norfloxacin (duoc str dung phd
bién trong nudi tom) duoc phat hién 1én
dén 6,1 ppm trong 16p bé mit va 4,0
ppm 6 16p dudi cing ciia mau nude lay
tir cac kénh rach xung quanh trang trai
nudi tdm & mién Nam Viét Nam. Tuong
tu, Sulfamethoxazole cling dugc tim
thay trong 16p bun day (16p bun trén véi
d6 day Scm) v6i ndng d6 dao dong tur
4,7 ppm dén 820 ppm (Tuan Xuan Le et

al., 2004 [3]).

Viét Nam 1a mot nudc san xuit va tidu
thu mot luong lon céc san phém chira
PPCPs do tc d6 tang truong kinh té va
dan sb ting nhanh 1am cho van d& 6
nhiém do PPCPs ngay cang nghiém
trong. Do do, viéc danh gia va xac dinh
duoc cac hop chit PPCPs phuc vu cho
quan 1y ngudn 6 nhidm 14 rat can thiét.
C6 nhiéu phuong phép phan tich va xac
dinh PPCPs trong nudc, trong doé
phuong phap sic ky long hai 1an khéi
phé 14 phuong phap phan tich hiéu qua
cho phép tach, dinh tinh va dinh lugng
cac PPCPs voi1 do nhay cao (Mira
Petrovic et al., 2004 [4]). Nghién ctru
ndy tap trung vao viéc t6i wu hoa hé
théng sic ky long (LC) ghép ndi khbi
phé v6i dau do ba td cuc (QQQ)
Agilent 6420 LC/QQQ phuc vu phan
tich nhém 19 hop chat PPCPs phd bién
trong nudc mat khu vuc mién bic Viét
Nam . Céc chit duge ti wu hoa véi 2
thong sb quan trong nhéat dé dinh tinh va
dinh luong la nang lugng phan manh
(Fragmentor) ra lon me¢ (Precursor ion)
va nang lugng dap manh (Collision
Energy) ra Ion con (Product ion) (Imma
Ferrer et al., 2008 [5]). Sau d6 diéu
kién tach trén hé théng LC duoc khao
sat.

Bdng 1: Danh sdch cdc hop chit PPCPs dwoc nghién ciiu.

2-QCA Carbamazepine Diclofenac Lincomycin
Sulfamonomethoxine Theophylline Trimethoprim Roxithromycin
Acetaminophen Clarithromycin Disopyramide Sulfadimethoxine
Azithromycin Crotamiton Griseofulvin Sulfamethoxazole
Caffeine DEET Levofloxacin

2. THUC NGHIEM
2.1. Héa chit, chit chuin
Céac chat chuian PPCP Sigma Aldrich

déu c6 do tinh khiét cao. Dung modi st
dung loai dung cho sic ky, cac hoa chat
khac thudc loai tinh khiét phan tich cta
hing Merck Cac dung dich chuin




PPCPs dung dé t6i wu hoa c6 ndng do 1
mg/L. Nudc deion co6 dién tro 18,2
MQ.cm.

2.2. Thiét bj

Thlet bi sic ky long hai lan khdi phd
gdm: may sic ky long Agilent 1260
Infinity (LC) ghep noi khéi phd vé6i dau

- Ché d0 ion hoa chum dién tur duong (ESI+) sur
dung khoi phd dau do ba tor cuc Agilent 6420.

- Nebulizer: 35 psig.

- Gas flow: 11 L/phut.

- Capillary: 4000 V.

- Gas Temp: 350 °C.

- Fragmentor voltage: (30 ~270) V.

- Collision Energy: (5 + 40) V.

Céac thong s6 MS can téi wu 13 ning
lugng phan manh (Fragmentor) va nang
lugng va cham (Collision Energy).

2.3.2 To6i wu héa diéu kign chay LC
2.3.2.1 Pha tinh

Theo ban chit cia cac chit can phan
tich, cac chat PPCPs trong nghién ctru
nay la cac chit phan cuc nén cot tach
can str dung 13 cot tach pha dao (RP).
Cot RP Agilent Zorbax Eclipse Plus
C18 (4,6 mm x 100 mm x 3,5um) hang
Agilent dugc str dung trong nghién ctru
nay.

2.3.2.2 Pha dong

H¢ pha dong thuong duogc st dung la
cac dung modi phan cyc hodc phan cuc
trung binh nhu methanol, acetonitrile,
nudc voi axit formic tir 0 dén 1%, hodc
amoni acetate tir 0 t61 1%. Khdo sat cac
thanh phan pha dong khac nhau gdm hé
A (acetonitrile / nuéc tinh khiét voi
0,1% axit focmic); va h¢ B (methanol /
nuéc tinh khiét voi amoniacetat 2 mM)
v6i ty 18 khac nhau. Ca cac thanh phan
pha dong nay déu c6 thé st dung lam
pha dong dé phan tich cac chit PPCPs.
Sau khi khao sat cac thong s hé pha
dong va toc do dong, chung toi thu
dugc cac didu kién t6i vu sau:

T6i wu hod khéng ding cét sic ky:

- Pha dong: 50% MeOH va 50% H,O
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do ba tir cuc Agilent 6420 Triple Quad
LC/MS (QQQ).

2.3 Piéu kién tdi vu héa

2.3.1 To6i wu héa diéu ki¢n chay MS
Cac diéu kién cai dat cho khéi phd
(MS) dé téi vu hod & ché do co cot va
khong dung cot 1a gidng nhau:

- Cell Accelerator Voltage: 7 V.

- Polarity: Positive.

- Scan Type: MRM.

- Dwell time: 200 msec.
- Delta EMV(+): 100.

- Delta EMV(-): 0.

véi 2 mM NH4COOH;

- Toe dd dong: 0,4 mL/phut;

- Thé tich bom mau: 10pL.

T6i wu hod c6 diing ct sic ky:

- Cot sic ky: Agilent Zorbax Eclipse
Plus C18 (4,6 mm x 100 mm x 3,5um);
- Nhiét 3o cot: 40°C;

- Pha dong: 95% MeOH va 5% H,0 véi
2mM NH4COOH;

- Toe dd dong: 0,5 mL/phut;

- Thé tich bom mau: 10pL.

Céac diéu kién tbi vu nay dugc su dung
cho cac nghién ciru tiép theo.

3. KET QUA VA THAO LUAN
Nghién ctru nay tap trung vao viéc tbi
wu hoa cac diéu kién chay khéi pho
(MS) dic biét 1a t6i wu hai thong sb
quan trong nhét trong viéc dinh tinh va
dinh luong cac hop chat PPCPs 1 ning
lugng phan manh (Fragmentor) va nang
lugng va cham (Collision Energy), sau
day ky hi¢u la nang luong F va nang
luong CE. Nang luong F 1a dién ap téi
uu dat vao buéng va cham khi cac ion
di qua t cuc thir nhat (MS1) dé tao ra
dugc Ion me (Precursor Ion) tuc la
manh ion chinh 16n nhit. Ning luong
CE la dién ap ti wu dit vao budng va
cham khi cac ion me di qua tu cyc thur 2
va 3 (MS2) dé tao ra cac ion con
(Product Ion). Cac ion me¢ va ion con



ndy c¢6 manh phd dic trung véi ting
hop chit nham gitp viéc phén tich dinh
tinh va dinh lvgong dugc chinh xac.

Qua trinh t6i wu hoa duoc chia lam 2
bude. Budc dau tién 1a tdi vu hod ning
luong phan manh (F) dbi véi timg hop
chat duge nghién ctru dé tim duoc tin
hiéu 16n nhit cho ion me ma dic trung
1a cic phén tir proton hoa. Mdi hop chat
dugc phan tich riéng bang cach str dung
phin mém tdi wu hoa tu dong
(MassHunter Optlmlzer cua Agilent)
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kiém tra nang luong F tai mdi dién thé
trong khoang tir 30V dén 250V, mdi
budc nhay 5V véi cac diéu kién khac
dugc gitt ¢d dinh trong subt quéa trinh
kiém tra (Agilent Techonologies, 2010
[6]). Cac dir li¢u thu duoc lai duoc lya
chon dé toi wu hoa bﬁng tay dé lua chon
dugc gia tri ning lwong F t6i uu nhat
cho tin hi¢u miu 16n nhét.

Duéi day 1a két qua viéc tdi wu hoa
ning lugng phin manh (F) cua chét
Crotamiton (hinh 1):
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Hinh 1: Cac tin hiéu (peak) thu duoc cua Crotamiton
khi khdo sat nang heong F tir 50V dén 130V.

Céc peak thu dugc trong qué trinh khao
sat nang luong F cua Crotamiton tu
50V dén 130V cho thdy tin hiéu thu
duoc dat cuc dai tai 120V, sau d6 néu
tiép tuc ting ning lrong F thi cudng do
tin hiéu lai giam. Piéu ndy cho thiy
nang luong F t6i vu dé phan manh ion
ctua Crotamiton 1a 120V.

Qua trinh t6i wu hod sau khi di tim
dugc ning lwong phan manh téi uwu
duoc tiép tuc budc thr 2 1a khao sat
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nang lugng va cham CE. Tuong tu nhu
& bude 1, dé tim duge nang luong CE
tdi wu mdi hop chit dwgc phan tich
bang phan mém téi wu hoa tu dong tai
mdi diém dién thé CE tir 5V dén 50V,
mdi budc nhay 5V véi cac didu kién
khac dugc gitr ¢b dinh. Céc dit liéu thu
duoc sau d6 duoc tiép tuc t6i vu hoa
bang tay dé tim duoc niang luong CE tbi
wu nhit cho tin hiéu 1én nhat.
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Hinh 2: Cac tin hiéu (peak) thu dwoc cua Crotamiton
khi khao sat nang luong CE tie 5V dén 50V.

Céc tin hi€u thu dugc tir qua trinh khao
sat nang luong CE cua Crotamiton
trong khoang tir 5V dén 50V cho thiy
tin hiéu thu dugc 16n nhat tmg voi ning
luong CE 1a 20V.

Sau khi t6i wu hod cac hop chat PPCPs
va tim dugc nang lugng F va nang
luong CE t6i wu. Céc hop chit nay duogc
phan tich lan luot v&i hé théng sic ky
long ghép ndi khdi phé LC/QQQ cb
ding cot sic ky Agilent Zorbax Eclipe

Plus C18 d¢ kiém tra lai cac diéu kién
chay va ning luong da khao sat co toi
wu khi dung véi cot sic ky. Ngoai ra
viée str dung cot sic ky C18 ciing la dé
khao sat kha ning tach chat va thoi gian
luu ctia mdi hop chit khi di qua cot sic
ky.

Tuong tu nhu vay, két qua toi wu hoa
ciia cac hop chat PPCPs trong nghién
ctru ndy duoc thé hién trong bang 2.

Bang 2: Nang lwong F va nang lwong CE da t6i wu ciia cdc hop chiat PPCPs.

A PreF ursor Prf)duct Fragmentor CE
Hop chat ESI ion ion ) V)
(m/z) (m/z)
2-QCA + 175.0 128.9 130 15
Acetaminophen + 152.0 109.8 100 16
Azithromycin + 749.5 591.4 130 30
Caffeine + 195.0 137.7 130 10
Carbamazepine + 237.1 194.0 100 20
Clarithromycin + 748.9 157.9 150 30
Crotamiton + 204.1 68.7 120 20
DEET + 192.1 118.8 100 10
Diclofenac + 296.1 214.2 100 28
Disopyramide + 340.2 239.0 120 10
Griseofulvin + 353.1 214.9 100 10
Levofloxacin + 362.1 317.8 130 10
Lincomycin + 407.2 125.8 130 28
Roxithromycin + 837.8 158.1 150 35
Sulfadimethoxine + 311.0 155.8 130 10
Sulfamethoxazole + 254.0 155.9 100 10
Sulfamonomethoxine + 281.0 155.7 250 18
Theophylline + 181.5 123.9 250 10
Trimethoprim + 291.0 229.8 130 20
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4. KET LUAN
Nhu vy ap dung phuong phap ti vu
hoa nay cho tat ca cac hop chat PPCPs
duoc nghién ctru con lai s€ thu dugc
nhitng gid tri nang luong F va nang
luong CE tdi wu cho timg hop chat. Voi
cac diéu kién tdi vu vé ning luong va
phan tich, két qua thu duoc 1a rat kha
quan khi ap dung cho tit ca cac hop
chit PPCPs con lai dé xac dinh dinh
tinh va dinh luong. Tin hi€u thu dugc
c6 cuong do 16n va rd nét ngay tai cac
néng d6 mau nhoé giup cho viée dinh
lugng cac chit dat do chinh x4c va tin
cay cao.
Viéc tdi vu hoa duoc cac didu kién chay
hé thong sic ky 1ong ghép ndi khdi phd
dé phan tich dinh tinh va dinh luong cac
hop chit PPCPs ciing m¢ ra kha ning
nghién ctru va phan tich dbi véi cac
mAu nudc tai cac song ngdi, cac ngudn
nuédc dau vao va dau ra tai cac nha may
xt ly nudc sinh hoat, nude thai dau ra
tai cac khu cong nghiép san xuét céac
san phim duoc pham va cac san phdm
cham soc suc khoé ca nhan tai Viét
Nam... Két qua phan tich cac hop chat
PPCPs c6 thé dung dé xac dinh va quan
1y ngudn phét thai nhdm tranh gy 6
nhiém ngudn nudc va anh hudng toi stc
khoé con nguoi.
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