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XAC DINH DONG THOT CAC KHANG SINH HO QUINOLONES,
SULFONAMIDES VA TRIMETHOPRIM TRONG TRAM TICH
BANG SAC KY LONG HAI LAN KHOI PHO (LC/MS/MS)

SIMULTANEQUS DETERMINATION OF QUINOLONES, SUFONAMIDES AND TRIMETHOPRIM IN SEDIMENT
BY LIQUID CHROMATOGRAPHY TANDEM MASS SPECTROMETRY (LC/MS/MS)

TOM TAT

Mot phirong phap do nhay cao, don gian da dugc phét trién dé xac dinh
dong thoi 9 khang sinh gém 4 khang sinh ho quinolones, 4 khang sinh ho
sulfonamides va trimethoprim trong tram tich béng sic ky 16ng hai an khéi phd
(LC/MS/MS). Viéi cac diéu kién t6i tu la: Dung moi chiét khang sinh ra khdi tram
tich 1a CH,0H: dém citrat (1:1, v/v; pH = 4); B4 thu hdi clia tt ca cac khang sinh
nghién ctu tir 73,8 - 113,4% vdi do 1&ch chuan trong dGi (RSD) dudi 8,4% & hai
nong do; Giéi han phat hién (MDL) va gi6i han dinh lvong (MQL) clia 9 khang
sinh dao dong tlr 0,02 - 0,21ug/kg va 0,06 - 0,64ug/kg tweng tng. Phuong phép
phat trién da duoc (ing dung dé xac dinh khang sinh trong trdm tich ho Tay va ho
Trdc Bach.

Tir khod: Khang sinh, tram tich, séc ky 1ng hai 12n khdi phd (LC/MS/MS), xéc
dinh dong thoi.

ABSTRACT

Asensitive, simple and reliable multi-residue method was developed for the
determination of 9 antibiotics including 4 quinolones, 4 sulfonamides and
trimethoprim in  sediment using liquid chromatography—tandem mass
spectrometry (LC/MS/MS). Under optimal conditions: Extraction of antibiotics
from the sediment was carried cut with CH,0H:citrate buffer (1: 1, v/v; pH = 4);
Recoveries were of all target 73.8 - 113.4% with relative standard deviation
(RSD) below 8.4% for two concentrations; The method detection limit (MDL) and
method quantification limit (MQL) of 9 antibiotics ranged 0.02 - 0.21ug/kg and
0.06 - 0.64ug/kg, respectively. The developed method was successfully applied
to the analysis of antibiotics in sediment of West lake and Truc Bach lake.

Keywords: Antibiotic, sediment, Liquid chromatography tandem mass
spectrometry, multi-residue method.
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1. MO PAU

Trong nhitng ndm gan day, su hién dién ctia dwgc phdm
néi chung va khang sinh néi riéng trong méi trvong da tré
thanh tam diém dwoc nhiéu nha khoa hoc quan tam, do s
nguy hai cdla chang ddi véi moi trwong sinh thai. Nhiéu két
qua nghién ciru déu khéng dinh réing phan Ién cac thuéc
khang sinh dé bi phan hdy hoa hoc va sinh hoc [1], nhung
su thai bé lién tuc khang sinh vao méi truong qua nguon
nuéc thai sinh hoat, nuéc thai chan nubi, nwéc thai y té,
nuéc thai clia cdc nha may ché bién thudc da la ngudn ton
dv khéng sinh trong méi truong nudc, tich tu trong sinh vat
thay sinh va tram tich. Do dé, viéc xac dinh du lugng khang
sinh trong cac mau méi truong ndi chung va mau tram tich
néi riéng la quan trong, vi né cho phép danh gia kha nang
tich tu khang sinh trong tram tich, kiém soat bun thai c6
duoc phép str dung lam phan bén khéng va anh hudng clia
chiing d6i vai sinh vat sdng trong tram tich.

Qua trinh xac dinh khang sinh trong tram tich bao gom
hai buéc 1a tach khang sinh tir pha rdn sang pha l6ng va
loai bo tap chét cling nhw lam giau khang sinh. Nhw trong
nghién ctru clia Gobel va cdng sv (2005) [2], Pablo Vazquez-
Roig va cdng st (2010) [3] da str dung phuong phéap chiét
I6ng cao ap (PLE) dé tach khang sinh trong bun sau dé lam
sach mau bang céch cho qua cot chiét pha ran HLB rdi tién
hanh phén tich trén LC/MS/MS. Phuong phap nay co6 hiéu
suat thu hoi cao nhwng thoi gian phan tich lau va doi héi
phai co thiét bi chuyén dung dé nang ap suét clia qua trinh
phéa mau Ién trén 100bar. Vi vay nghién ctu tién hanh xay
dwvng phuong phap xac dinh dong thoi ho quinolones,
sulfonamides va trimethoprim trong tram tich bang
phuong phap chiét siéu &m (USE) két hop véi lam sach trén
c6t HLB sau d6 phan tich trén LC/MS/MS.

2. THUC NGHIEM
2.1. Hoéachat, thiét bi

Héa chat: Dung mdi methanol (CH,OH) va acetonitrile
(ACN) duing cho sac ki clia hang JT.Baker -My. Cac hoa chét
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str dung dé x ly mau la nuéc deion dién tré 18,2MQ.cm,
axit focmic, axit citric (CsHz0;.H,0), trinatri citrate dihydrate
(CsHsOsNa,.2H,0), Na,EDTA, axeton, hexan clia hang Merck
- Dlrc. Chat chuan khang sinh gém sulfathiazole (STZ),
sulfamethazine (SM2), sulfamethoxazole (SMX),
sulfamerazine (SMR), ciprofloxacin (CIP), norfloxacin (NOR),
enrofloxacin (ENR), ofloxacin (OFL), trimethoprim (TRI) -
Kanto Chemical Co - Nhat Ban c6 do tinh khi€t > 98%. COt
chiét pha ran ngén Water Oasis® PlusHLB, trong mdi cot c6
chira 225mg chat hap thu voi kich thwéc hat 60pum.

Thiét bi: Thiét bi s&c ky Idng hai lan kh&i phd LC/MS/MS
Thermo TSQ Quantum Access, cOt sic ky Hypersil Gold C18,
3um, 150x2.1mm - Thermo, Detector MS/MS - Thermo: May
lac Vortex mixer - Velp-Scienfitica, bd chiét pha ran - SPC10-
C Chratec, hé thong théi khi nito. Qua trinh phan tich dwoc
thwc hién tai phong Phan tich Boc chat moi trwong, Vién
Cong nghé maoi trwdong, Vién Han Iam Khoa hoc va Cong
nghé Viét Nam.

2.2. Ldy mau, bao quan, xi¥ Iy mau

4 mAau tram tich hd Tay (HT) va 3 mau tram tich hd Truic
Bach (HTB) duoc Iy vao thang 11 nam 2014. Cac mau dung
trong tui polyme duoc dem vé phong thi nghiém phan tich
lubn hodc bao quan trong td lanh sau & nhiét d6 -20°C.

Can 10gam mau tram tich w6t vao hai 6ng, mot dng
dem phoi khd ¢ diéu kién thueong dé xac dinh ham luvgng
bun khd, mdt mau Idy dé phan tich ham lugng khang sinh.
Cho hén hop dung dich CH,OH va dém citrat, 0,2gam
Na,EDTA vao trong 6ng chira tram tich, tron déu va dé yén
mot thoi gian. Siéu am, li tam va tach phan nuwéc & trén cho
vao binh tam giac 1000ml. Phan chét r&n con lai cho tiép
15mL hén hop dung dich CH,OH va dém citrat, siéu am, ly
tam tach riéng phan nuéc ra, lam Iap lai twong tw nhu vay
thém mot lan niva. Tron tat ca cac phan nuwéc tach & trén,
cho qua cdt chiét pha rdn HLB d& duoc hoat hoa, rira giai
khang sinh bang CH,OH, théi khé. Dung dich thu duoc
phan tich trén sac ky LC/MS/MS.

2.3. Diéu kién chay sac ky 16ng hai lan khéi phd

Céac théng s6 MS/MS da duwgc t6i wu héa nhu sau: Théng
s6 cho ngudn ion hod ESI: bBién thé ion hoa (Spray Voltage):
4000V, khi bay hoi (sheath gas): 40psi, khi bd tro (Aux gas
pressure): 10psi, dién thé dat vao (skimmer offet): -12V, nhiét
dé mao quan (Capillary Temperature): 270°C, dién thé (tube
lens offet). 100V, khi Ar: 1,5mTorr. Théng so khoi phd: Do
rong phd Q1. 0,7Da; PO rong phd Q2: 1Da; Toc dd quét:
0,25s. Cac manh phd manh me, manh con, nang lvong ban
pha cuia cac khang sinh QNs, SAs, TRI dugc thé hién & bang 1.

Bang 1. Manh me, ménh con va thdi gian lyu ctia céc khang sinh QNs, SAs, TRI

Ten .Thﬁyi Manh | Manhdinhluvgng | Manhdinhtinh
chit g|anlluu me (Nang luvgng) (Nang lvgng)
(Phat) | (m/f2) miz (V) m/iz (V)
STz 6,91 256 256—156 (12) 256—108 (20)
SMZ | 848 | 27913 | 279,1—186(16) | 279,1—124(20)
SMX | 877 254 254—156(13) | 254—108,2(20)

SMR | 655 | 265 | 265-156(14) | 265—108(18)
R | 834 | 291,18 | 291,18—2301(21) | 291,18—123(22)
OP | 861 | 33216 | 33216—288(15) |332,16—230,8(33)
NOR | 862 | 320,19 | 32019—2756(15V) |320,19—302,3(22V)
OFL | 853 | 362 | 362-261(28V) | 362—318(20V)
ENR | 833 | 360 | 360-342(20) | 360—245(28V)

Pha dong la hdn hop cla axit focmic 0,2% (A) va
axetonitrile (B) v&i ché do gradien: 4 dau gilr 6n dinh & 90%
A, 3 phut ti€p theo gidm nong do tir 90% A xubéng 10% A, 2
pht tiép theo gir 6n dinh & 10% A, tdng ndng do tir 10%
A |én 90% A trong 4 phut va gii* 6n dinh trong 5 pht thi
dirng lai. T6ng thoi gian chay mét mau la 18 phit va téc do
dong 250uL/phut.

3. KET QUA VA THAO LUAN
3.1. Kh&o sat trang thai clla mau

Bun sau khi lay vé ton tai & dang sét chira ham lwvgng
nuGc cao, ¢ nhiéu vi sinh vat va enzim c6 thé lam bién doi
cac chat phan tich trong mau. Vi vay tredc khi phan tich,
mau thuong duoc tién hanh loai bé cac vi sinh vat va enzim
bang cach khir triing (chiéu xa hoic hép khi tring) [4] hay
lam kho dé loai bd hoan toan nude ty do trong mau, giam
kha& nang hoat dong cla cac sinh vat va enzim. Cac nghién
ctru trivge da st dung hai phuong phap lam khé la phoi bun
& diéu kién tu nhién trong béng ram [5, 6] va lam déng kho
[7] sau dé tién hanh phan tich. Ngoai ra mot s6 cac nghién
clbu da tién hanh phan tich truc ti€p mau bun vét [8]. Trong
nghién ctru tién hanh khao sat theo phwong phap lam kho
& diéu kién tw nhién va Iy nguyén mau bun wét phan tich.

Bang 2. Hiéu suat thu hdi khdng sinh & méu tram tich kho va udt

Mau tram tich kho Mau tram tich u6t
STT| Khéngsinh |HiéusudtTB| RSD Hiéu suatTB RSD
(%,n=3) |(%,n=3)| (%,n=3) | (%,n=3)

1 SMX 50,2 1,6 75,8 43

2 STZ 46,8 31 64,7 79

3 SMZ 56,8 14 71,9 5,6

4 SMR 61,9 58 779 91

5 TRI 31,9 49 69,1 5,6

6 NOR 41,0 2,0 106,1 10,4

7 CIP 51,0 0,7 1142 98

8 OFL 514 14 86,7 74

10 ENR 43,79 6,7 57,5 88

Can 10gam mau bun w6t vao cac 6ng thi nghiém, thém
100ng hdn hop chat chudn vao hai 6ng, mot 6ng dem di
phoi khd & diéu kién thoat mat, khdng cé anh sang chiéu
vao sau dé chiét, mot ong tién hanh chiét luén. K&t qua thé
hién & bang 2 cho thay khi tién hanh phan tich tram tich &
dang w6t hiéu suat thu hoi khang sinh dat tir 64,7 - 114,2%
cao hon so voéi tién hanh phan tich tran tich & dang phoi
kho (tr 41,0 - 51,8%), dac biét la dbi voi cac khang sinh ho
QNs va TRI. Biéu nay c6 thé do khi tién hanh phoi tram tich
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& diéu kién ty nhién trong béng ram thoi gian kho cla cac
mau tram tich lau thuong 1a 7 ngay, do dé cac phan tng
sinh héa va cac phan (ng héa hoc khac van dién ra da lam
cho céc khang sinh bi phan hiy, chuyén héa. Han ché clia
qua trinh phan tich tram tich & dang w6t la dé chum ctia két
qué thap hon so véi phan tich mau tram tich & dang kho,
nhung van ndm trong gidi han cho phép. Vi vay nghién ctu
Ira chon quy trinh x& Iy mau tram tich & dang wét.

3.2. Khao sat dung mai chiét

Mot trong nhitng khé khan khi xac dinh kh&ng sinh
trong cac mau tram tich 1a pha v& duoc méi lién két cla
khang sinh vai cac chat co trong tram tich, chuyén cac hop
chat khang sinh tir pha rdn sang pha léng truéc khi lam
sach. Hién nay dé chiét khang sinh tir pha rdn sang pha
I6ng nguoi ta thuong st dung hai phwong phép la chiét
I6ng ap luc (PLE) [9] va chiét siéu am (USE) [10], cac két qua
nghién ctru cho thay phuwong phap chiét long ap luc cé
hiéu suat thu hoi cao hon so véi chiét siéu am nhwng gia tri
Ién hon khong nhiéu, thoi gian phan tich lau hon, hon nita
phuong phap chiét I6ng 4p luc doi héi phai cé thiét bi
chuyén dung dé nang ap suét cia qua trinh pha mau lén
trén 100bar. Do dé nghién clru lva chon phrong phap chiét
siéu am.

Cac dung méi cé thé sir dung dé chiét khang sinh trong
mau tram tich & pha rén sang pha Idng la diclometan,
axeton, axetonitri, methanol, nuwéc,... va thuong bo sung
thém dém axit dé tang hiéu qua clia qua trinh tach. K&t qua
cho thdy, mdi nghién citu lai s dung mdt dung mdi va
dém khac nhau dé tach khang sinh trong tram tich va hiéu
suat thu hoi cting khac nhau. Nhw nghién ctu clia Sung-
Chul Kim va cac cong sv (2007) chi st dung dung mdi nuéc
v6i moi truong dém Mcllvaine (pH = 4) va dung dich
Na,EDTA dé tach khang sinh ra khéi mau tram tich, hiéu
sudt thu hoéi d6i véi khang sinh ho SAs la 62,4 - 108,9% [6].
Trong nghién cru clia Tang Cai-Ming va céng su (2009) st
dung hén hgp dung dich ACE:MeOH:H,0 (1:1:1, v/v, pH = 2)
hiéu suat thu hoi SAs 12 19,4 - 52,6% va TRI 12 9,4%; hon hop
dung moi ACN+CH;OH+H,0 (1:1.1, v/v, pH = 2) hiéu suét
thu hoi SAs 12 28,7 - 62,2%, TRI la 22,3%; hon hop dung méi
CH,OH - H,0 (1:1, v/v, pH =2) hiéu sudt thu hdi 74,8 - 92,6%,
TRI 1a 92,2% [9]. Nghién clru cla Pablo Gago-Ferrero va
cdng s (2015) véi dung dich CH,0H:H,0 (1;1, v/v, pH = 2,5)
hiéu suat thu hoi ciia QNs a 50 - 107% [12]. Nghién clru cla
Ji-Feng Yang va cong s (2010) cho rang st dung dung moi
CH,OH véi dém citric dé chiét khang sinh QNs hiéu suéat
khong cao so v6i st dung dung dich ACN : dém citric
(L:1,v/v, pH = 4) va két qua thu duogc la SAs: 76,9 - 108%,
QNs; 75 - 160% [11]. Vi vAy nghién ctru tién hanh khao sat
anh huéng cla cac dung dich khac nhau dén hiéu suét
chiét khang sinh.

Can 10gam mau bun udt, thém 100ng hén hop chét
chuan, tién hanh phan tich nhuw trén. Két qua khao sat anh
huéng clia dung moi téi qua trinh tach khang sinh khoi
bun duoc thé hién & hinh 1 cho thay, hiéu sudt thu hoi
khang sinh trong dung mdi nuéc la thap nhét, hiéu suét thu
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hoi khang sinh trong dung dich CH,OH : dém citrat (1:1, v/v;
pH = 4,0) dbi v6i khang sinh ho SAs va TRI trén 64,7%, QNs
la trén 57,5% nhin chung la cao hon so v&i cac dung moi va
dém khéc. Vi vay nghién ctru lya chon dung dich CH;OH ;
dém citrat (1:1, v/v;, pH = 4,0) dé chiét déng thoi cac khang
sinh nghién ctru.

8 Nwoc

2 MeOH: Dém cirtric (1:1;v/v)
Q ACN:Dém citric (1:1;v/v)

@ MeOH:Dém citric(1:2; v/v)
@MACN:Dém citric(1:2;v/v)

=
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Hinh 1. Anh hiréng ctia dung méi ti hiéu sudt thu hdi khang sinh
3.3. Khao sat anh huéng cta pH téi hiéu suat chiét
khang sinh trong tram tich

Khéng sinh rat nhay cdm véi cac axit manh, bazo manh,
chung de dang bi phan hay, vi vay st dung dung dich dém
axit y&u sé& cho hiéu suét chiét mau tét nhat [6, 11]. Do do
trong nghién ctru tién hanh khao sat anh hwéng cla pH t6i
hiéu sudt chiét khang sinh trong tram tich béng dung dich
dém citratcé gidtripHl1a2,5;4,0va 7.
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Hinh 2. Anh huging clia pH t6i hiéu suat chiét khang sinh SAs, TRI va QNs
trong méu tram tich

K&t qua trén hinh 2 cho thay, khi pH clia dém thay déi tir
2,5 dén 7,0 thi hiéu suat chiét ctia khang sinh SAs thay dGi
khong nhiéu va dat hiéu suat I6n nhat la & pH = 4,0, con doi
v@i khang sinh TRI khi pH tang thi hiéu suat thu hoi khang
sinh gidm di ro rét va dat hiéu sudt I6n nhat & pH = 2,5.
Nhwng d6i vai khang sinh QNs khi pH tang thi hiéu suét thu
hoi khang sinh tdng theo va dat gia tri cao nhat khi &
pH = 4,0, sau d6 gidm rat nhanh khi gia tri pH trong mau &
moi trudng trung tinh. Vi vay, gia tri pH thich hop dém ctia
1a 4,0.
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3.4. Xac nhan phuong phap

Sau khi t6i vu hod, phrong phap phat trién duge danh
gia vé khoang tuyén tinh, do thu hoi, giéi han phat hién,
gi¢i han dinh lvgng ctia phuong phap.

Két qua khao sat cho thay khoang tuyén tinh cla duong
chuan la tir 0,17 - 33,33ug/kg tly tirng khang sinh, phuong
sai trén 0,99.

Bang 3. Hiéu suét thu hoi, do lach chun twong ddi clia khang sinh nghién
clru trong tram tich

Khang 3,33ug/kg (n=10) 16,67pg/kg (n =10)
sinh | pg thuhoi (%) | RSD (%) | DG thuhdi(%) | RSD (%)
SMX 796 58 89,1 6,5
S1Z 738 84 875 31
Mz 76,6 70 813 2,0
SMR 854 30 741 43
TRI 82,0 23 804 41
NOR 1134 16 105,5 48
cip 107,7 23 1084 77
OFL 815 30 818 55
ENR 751 46 84,1 6,0

Bang 4. Gidi han phat hién va gi6i han dinh lvong cla phuong phap xac dinh
khang sinh trong tram tich

Khang

d | SMX | STZ | SMZ | SMR | TRI | NOR | CIP | OFL |ENR
MDL

008 | 011|020 | 011 | 002|018 | 007|020 |02
(ug/kg)
MQL

0,25 | 0,34 | 060 | 035 | 0,06 | 0,55 | 0,21 | 0,60 | 0,64

(ugrkg)

| 2x10gam 'tfém tich l

le—  0.29am Na,EDTA
le— 15mL CHyOH:-Dém cittic

’ Sy (t= 105°C) |

)
Can khéi lugng

’ Lac déu, dé yén 24 gio

l(— 2x15mL CH30H:Dém

| Sieu am 15 phat, Iy tam

Tach dung méi

le—H,0
Chiét qua cot HLB
(Pa hoat hoa)
)
’ Rlra giai bang CHsOH ‘
)

| Théi khé bang khi Ny

l(— CH30H 20%

’ Binh mirc 1mL

I}

| Xac dinh trén LC/MS/MS l

Hinh 3. So d6 phan tich dong thi khang sinh trong tram tich

Hiéu sudt thu hoi thé hién & bang 3 cho thay tat ca cac
khang sinh nghién ctu & nong doé 3,33ug/kg va
16,67ug/kg déu trén 70%, cao nhat la & khang sinh NOR
tai néng do 3,33ug/kg do thu hoi 1én toi 113,4% va thap
nhéat la khang sinh STZ & néng dd 3,33ug/kg dat 73,8%.
Do thu hdi clia NOR va CIP dat trén 100% c6 thé 1a do 16i
clia phuwong phéap hodc do sw khéng ddng nhat clia mau
tram tich ma da dwgc cac nghién ctru trwéc bao céo trong
cac mau ban [13].

Gi6¢i han phat hién va gi¢i han dinh lvgng ctia phuvong
phap thé hién & bang 4, cho thay gi¢i han phat hién (MDL)
cla cac khang sinh nghién ctru la tir 0,02 - 0,21ug/kg, gidi
han dinh lvgng (MQL) tir 0,06 - 0,64ug/kg.

Tong hop lai quy trinh phan tich khang sinh trong tram
tich dwgc thyc hién nhe hinh 3. Quy trinh dwgc ('ng dung
dé phan tich khang sinh trong tram tich ctia ho Tay va ho
Trac Bach.

3.5. Két qua phan tich khang sinh ho QNs, Sas, TRI trong
tram tich hé Tay va hé Trdc Bach

K&t qua phan tich khang sinh trong 3 mau tram tich hd
Trlc Bach, 4 tram tich hd Tay thé hién & bang 5 cho thay
noéng do khang sinh dao dong tir nhé hon gi¢i han phat
hién dén 6,63ug/kg, khang sinh phat hién thay trong tram
tich Ia SMX, TRI va CIP. Kh&ng sinh CIP cé kha nang tich tu
nhiéu trong tram tich hon so v&i cac khang sinh khac, d6 cé
thé la do khang sinh CIP 1a mot trong nhitng khang sinh
duoc tiéu thu nhiéu & Viét Nam, thém nta trong phan t&
cac khang sinh CIP c6 chira cac cang, chdng cé kha nang
gan két dé dang vai cac cation cé trong tram tich nén lam
tdng kha nang hap phu va lam cham qua trinh phan hay
sinh hoc [14]. Khang sinh SMX, TRI 1a nhitng khang sinh ¢6
dd hoa tan I6n, kha ning hap phu thap trong tram tich, dé
bi phan huy nhuv trong nghién clru ctia Hao Shi (2014),
Hellen Gelband (2015) [15, 16], nhwng van phat hién thay
nong do cao trong tram tich ctia ho Tridc Bach. Diéu d6 cé
thé do dién tich hé Tric Bach nhd nhung hang ngay tiép
nhan mét lvgng I&n nwéc chuwa qua xt ly tir hai cong xa cla
muong Ngl Xa va cac hd dan xung quanh, nuéc tr hai
cdng nay chira ham lvgng cao cac khang sinh (vao mua kho
nong dé khang sinh SMX - 1212,09ng/L; TRI - 130,31ng/L)
va chét rén lo Iitng cao la nhitng diéu kién thuan loi dé
khang sinh sa l&ng xudng hd nhanh hon.

Bang 5. Nong dd khang sinh trong mau tram tich h Tric Bach
Nong dd khang sinh (ug/kg)

Mau HO Triic Bach HO Tay

BHTB1 | BHTB2 | BHTB3 | BHT1 | BHT2 | BHT3 |BHT4
SMX | 4,14 1,37 nd nd nd nd 0,37
STz nd nd nd nd nd nd nd
SMZ nd nd nd nd nd nd |[<MQL
TRI 147 4,99 nd nd nd nd |<MDL
NOR | <MDL | <MQL | nd nd nd nd nd

CIP | 248 | 6,63 nd 1,55 nd <MDL | nd
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OFL nd <MDL | <MDL nd nd <MDL | nd
SRM nd <MDL nd nd nd nd nd
ENR | <MDL | <MDL nd nd nd nd nd

nd - Khdng phat hién thdy; MDL - Nhd hon gi6i han phat hién clia phuong
phép; MQL - Nhé han giéi han dinh ltong ctia phuong phap
4. KET LUAN

Pa xay dung thanh cong quy trinh x& ly mau va phan
tich lwvgng khang sinh QNs, SAs, TRI trong tram tich trén
thiét bi LG/MS/MS. Qui trinh phan tich don gian, cé thé xac
dinh duoc lwgng vét cac khang sinh tir 20ng dén 640ng/kg
tuy tirng khéang sinh, do thu hoi cao. Ba (rng dung vao phan
tich cac khang sinh trong tram tich hoé Tay, ho Tric Bach.
Ké&t qud phan tich cho thay co6 ba khang sinh SMX, TRI va
CIP phat hién thay trong tram tich ho Tay va ho Tric Bach,
trong dé CIP la phéat hién thdy ndng do6 cao nhét.
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