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TOM TAT

Phuwong phap sac ky 16ng khéi phd da dwoc nghién ciu d& phat hién ddng thoi tdn dw nhém phenicol gém
chloramphenicol (CAP), thiamphenicol (TAP) and florfenicol (FF) trong mét s6 san pham c6 ngudn gbc dong vat (thit
lon, thit ga, tdm va ca). Nghién ctvu d3 tién hanh téi wu hoa diéu kién tach chiét 1dng-1dng va chiét pha ran, tiép theo
cac thong sb thdm dinh dd chinh xac phuong phép ciing duwoc xac dinh thdng qua cac mau cling cd cac chét chuén
& cac ndng dd quan tam. Két qua cho thay, do thu héi TAP, FF va CAP twong (ng dao déng tir 83 dén 105%; tir
91,2 dén 103,1% va tr 83,0 dén 99,2% v&i dd léch chudn twong dbéi (RSD) clia ba I1an I&p lai bé hon 4,3%. Gi6i han
dinh lwong (LOQ) n&m trong khoang 0,01 dén 0,3 ng/g, khéng chi dbi véi ca ba chat chuan dwoc thtr, cho phép phan
tich cac khang sinh nay trong sédn phdm déng vat & mic vét. Phwong phap nay cé thé duoc tring dung dé& phan tich
céac chét trong nhdm phenicol tdn dw trong mot sé loai thit ddng vat cé trén thj trwong.

T khéa: Du lwgng khang sinh phenicol, phwong phap sac ki 16ng khdi phd, san phdm doéng vat

A Method for The Simultaneous Determination The Residues of Chloramphenicol (CAP),
Florfenicol (FF) and Thiamphenicol (TAP) in Animals Products
by Liquid Chromatogrphy- Tandem Mass Spectrometry (LS-MS/MS)

ABSTRACT

High Performance Liquid Chromatography-Mass Spectrometry Assay was employed for the determination of
phenicol residues including chloramphenicol (CAP), thiamphenicol (TAP) and florfenicol (FF) in some animal products
(pork, chicken meat, shrimp and fish). In this study, the liquid-liquid extraction and solid phase were optimized and
then the method accuracy parameters were evaluated by analyzing the spiked samples at three different interest
levels for each standard. The results showed that, the recoveries of TAP, FF and CAP ranged from 83 to 105% and
91.2 to 103.1% and 83.0 to 99.2%, respectively, with the relative standard deviation (RSD) of triplicates lower than
4.3%. The limits of quantification (LOQ) ranged from 0.01 ng/g to 0.3 ng/g not only for CAP but also for TAP and FF,
allowing the analysis of trace levels of these antibiotics in animal products. The method can be applied to the
phenicol residues analysis in several animal products available in the market.

Keywords: Phenicol residues, animal products, High Performance Liquid Chromatography - Mass Spectrometry
method

diung & liéu thadp nham kich thich sinh trudng
(McEvoy, 2002; Pham Kim Ding va cs., 2012,
Khang sinh da va dang déng vai tro quan Dang et al., 2013). Tuy nhién, viéc lam dung, st

1. DAT VAN DE

trong trong chian nudi va nudi trong thuy san, dung bat hop phap hoic st dung sai nguyén tic
khong chi d&é phong va tri bénh ma con dude thudc thd y néi chung va khang sinh néi riéng

165



Xac dinh ddng thoi dw Ivgng khang sinh chloramphenicol (CAP), florphenicol (FF), thiamphenicol (TAP) trong mét
sb san phdm dong vat béng phuwong phap séc ky 1dng khéi phd (LC-MS/MS)

trong chin nudi va nudi trong thuy san da gay
hién tugng khang thudc hodc ton du thuéc trong
san phdm, anh hudng x&u dén stic khoe cong
dong, moi trudng ciing nhu hiéu qua diéu tri
bénh (Alali, 2009; Bogaard and Stobberingh,
2000). Chinh vi vay, dé tang cudng kiém soat du
lugng thudce, cac nude phat trién da c6 nhiing qui
dinh rit chat ché va kiém soat nghiém ngit.
Ching han, EU da ban hanh quyét dinh so
2377/90 EC nay duge thay bang quyét dinh
37/2010 quy dinh gi6i han tén du thudc thi y cho
phép trong san pham dong vat (CE, 1990; 2010).

Do c6 phé khang khuén rong va kha niang
phan bé t6t vao cac md trong cd thé nén nhom
phenicol dudc diung phé bién va rat hiéu qua
trong thd y va nhan y (Wang et al, 2012; Pham
Khéc Hiéu va Lé Thi Ngoc Diép, 1997). Tuy
nhién, t& khi phat hién nhiing doc tinh cua
chloramphenicol (CAP) 1én co quan tao mau (c6
thé gay thi€u méau khong tai tao, khoéng phuc
hoi do suy tuy, gy ti vong) nén tit nam 1990
Uy ban Chau Au d& cAm st dung CAP trong thi
y (EU, 1990; B6 NN&PTNT, 2009a). Trong khi
d6, hai khang sinh cung nhém con lai la
Thiamphenicol (TAP) va Florfenicol (FF) van
duge phép st dung trong chin nudi va nudi
trong thuy san (B6 NN&PTNT, 2009b) nhung c6
qui dinh gi6éi han téon du t6i da cho phép (Bo Y
t&, 2007; 2013, USDA, 2012).

Phan tich nhém khang sinh trong cac nén
mau sinh hoc (c6 ngudn goc tit dong vat) trude
day da duge nhiéu tac gia nghién ciu, c6 thé ké
dén nhu: Xac dinh dinh tinh theo phuong phap
vi sinh vat (Pham Kim Ding va cs., 2007;
Bogaerts and Wolf, 1980; Myllyniemi et al.,
1999), ban dinh lugng bang phuong phap
ELISA, dinh lugng bing phuong phap quang
phé hap thu phan ti (Chukwuenweniwe et al.,
2003), phuong phap sic ky 16ng hiéu nang cao
(Nguyén Minh Dtce, 2006; Al-Rimawi and
Maher, 2011; Robert and Fischer, 1978).. Trong
nhiing nam gin day, ky thuat sic ky khéi phd
dang dudc nghién ciu va ap dung ddi véi nhém
khang nhung khi
chloramphenicol dang dan dugc thay thé& bang
nhiing khang sinh thé hé méi nhu TAP va FF
da kéo theo xu huéng phat trién phuong phap

sinh phenicol,
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phan tich va dinh lugng, khong chi ding lai é
phan tich riéng CAP ma con ap dung véi ca cac
khang sinh cing nhém (Barbara et al., 2002;
James et al.,, 2003; Zhao and Carol, 2004;
Rebecca et al., 2006).

Dé kiém soat tén du khang sinh néi chung
va khang sinh nhém phenicol néi riéng, da co6
nhiéu phuong phap phan tich duge khuyén céo
st dung. Nhung v6i tinh uu viét va chinh xéc
nén chi cac phuong phap phan tich sic ky khoi
phd méi dudc coi 1a phuong phap phén tich
khéng dinh, c6 gia tri phap ly dé phat hién va
dinh lugng, dic biét d6i v6i nhém chit cAm hodc
cac chét cAn duge kiém soat & lugng vét hay siéu
vét nhu chloramphenicol (CAP) (EC, 2002). Tuy
nhién, do tich chat phtic tap, tinh dic hiéu cua
phuong phap nén viéc ting dung, van hanh én
dinh va gia thanh phéan tich luén la thach thic
d6i v6i ngudi 1am cong tac phén tich. Pé giam
thiéu chi phi phén tich xu huéng chung cta céc
nuée 1a phéat trién va chudn hoéa cac phuong
phap phéan tich, c6 kha niang phat hién va dinh
luong dong thoi nhiéu chat trong moét 1an phan
tich. Hién nay, da c6 rat nhiéu céng b6 va qui
trinh phan tich CAP trong san phdm dong vat
bing phuong phap LC/MS-MS nhung rit it cong
b6 vé viée ting dung phan tich nay dé phan tich
dong thoi cac khang sinh nhém phenicol, dic
biét dong thoi trén cac loai mau khac nhau.

Vi vay, dé gép phan ning cao ning luc phan
tich vao chién luge kiém soat du luong khang
sinh & nuéc ta, viéc nghién ctu t6i uu va chuin
héa cac phuong phap phin tich néi chung va
phuong phap khéng dinh 1y héa néi riéng nhu
phuong phép sic ky 16ng khéi phd 1a rat can
thiét. Nghién c@tu nay thuc hién nham t6i uu
héa phuong phap sic ky 1léng khéi phéd
LC/MS/MS c6 kha néng xac dinh déng thdi cac
khang sinh chinh trong nhém phenicol tén du
trong mot s6 thuc phdm tuci séng chinh dudc
ban trén thi truésng Ha Noi.

2. VAT LIEU, NOI DUNG VA PHUONG PHAP

2.1. Noi dung nghién ctitu

- Té1 vu héa diéu kién phan tich CAP, FF,
TAP trén may LC-MS/MS,



- T6i vu hoa diéu kién xti Iy mau,

- Tham dinh phuong phap phan tich théng
qua viéc phan tich miu cing cd chit chudn va
tht nghiém phan tich mau thuc té.

2.2. Nguyén vat liéu va hoa chat

Khéang sinh chuén thuéc nhém phenicol gém
c6: CAP; FF va TAP do hang Sigma cung cap.
Etylaxetat, amoniaxetat, n-hexan, hetanol, axit
axetic, axeton va axetonitril do Merk cung cap.

Nuéc cat hai 1an duge lam sach va loai ion
qua hé thong Milli-Q (Millipore, Bedford, MA,
USA). Toan bé cac dung dich chuén bi cho chay
sic ky déu dudge loc qua mang loc nilon 0,45um
truée khi dua vao cot.

2.3. Thiét bi
Hé thong sic ky 1ong khéi phd khéi phd
LC/MS/MS bao gom: HPLC 20 AXL Shimadzu va
khéi phé ABI 5500 QQQ Aplied Biosystem. Cot
sic ky Cgctia Water (150mm x 4,6mm x 5um).
Hai loai cot chiét pha ran diing cho khao sat
gom C18 va Floresil

2.4. Cac dung dich chuin va dung dich
nghién cttu

Cac chat chuan CAP, TAP va FF dugc pha
trong methanol 6 nong d6 1pg/ml va bao quan
trong t lanh 6 0 - 4°C. Dung dich nghién ctiu pha
loang tit dung dich géc (1pg/ml) bang nudc cat.

2.5. Phuong phap lwa chon nén mau cho
khao sat phuong phap

Cac @61 tugng nghién ctiu: thit ga, thit lgn,
ca (gom co va da) va tom. Cac d6i tugng nay sé
duge phan tich nhiing thanh phan chinh dé lua
chon ra nén mau dai dién cho khdo sat phuong
phap, sau d6 dung phuong phap dé kiém tra lai
trén nhiing nén mau con lai.

2.6. Tach chiét, lam giau va tinh sach mau
Sau khi mau da dugc dong nhat va lya chon
cac dung mo6i khao sat, tién hanh can 10g mau
cho vao ong ly tAm 50ml, chédt chuén, sau dé6
thém 20ml dung moi, vortex va lac trong
khoang 5 phut. Tiép theo dem ly tam & 6.000
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v/phit trong 5 phiut, gan thu dich chiét sang
mét 6ng ly tAm khac. Chiét 1ap lai mét lan niia
v6i 10ml dung méi. Gop dich chiét hai 1an cho
vao binh c¢6 quay 100ml, c6 quay téi can 6 40°C.
Sau d6 hoa tan lai bing dung dich NH,00CCH,
4%.

Do dich chiét tit nén mAu sinh hoc thuong
chtia nhiéu tap chat nhu lipit, cic axit béo,
amin, rugu.. nén nghién ctu nay lya chon chiét
pha rén dé loai bé cac tap chit nay cang nhu dé
lam sach dich chiét. Tuy nhién, do cic d6i tuong
mau khao sat thudng c6 ham lugng lipit sau
bude lam giau soé bé kha cao nén truée khi nap
mau qua cot chiét pha rin, 10ml n-hexan da
duge dung dé loai chat béo chiét, lap lai hai lan
vé6i dung dich thu dugc 6 trén.

Qua trinh chiét pha rin, nghién ctu khao sat
trén hai loai cot chiét C18 va cot Floresil véi dung
moéi hoat héa va ria giai 1a H,0 va methanol. Dé
t61 wu hoa thé tich rda giai, nghién ctu nay st
dung methanol 1am dung méi ria gidi va khao sat
& bon mc thé tich 1a 1, 2, 3 va 4ml.

3. KET QUA VA THAO LUAN

3.1. T6i vu hoéa diéu kién phan tich CAP,
FF, TAP trén may LC-MS/MS

Trén co s6 hiéu bist nhém phenicol c6 khsi
lugng phan ti va d6 phan cyc trung binh, cling
v6i cac thong tin cua cac nghién ctu khac
(Nguyén Minh Diic, 2006; Nguyén Van Ri, 2009;
Zhao and Carol, 2004), nghién ctiu da tién hanh
khdo sat xac dinh nhém ch4t nay trén hé théng
MS ctia phong thi nghiém bang ki thuét ion héa
phun dién tG ESI v6i ché @6 ban pha ion Am. P&

Bang 1. Diéu kién chay nguén ion héa ESI

Thé phun dién t&r 4,0 kV

Nhiét d6 dau phun (1S) 300°C

Khi man (CUR) 30

Khi va cham (CAD) 7

Ngudn khi ion 1 (GS1) 20

Ngudn khi ion 2 (GS1) 10

Thé phan nhom (DP) -100

Thé dau vao (Entrance Potential) (EP) -10
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Xac dinh ddng thoi dw Ivgng khang sinh chloramphenicol (CAP), florphenicol (FF), thiamphenicol (TAP) trong mét
sb san phdm dong vat béng phuwong phap séc ky 1dng khéi phd (LC-MS/MS)

t6i uu hoéa diéu kién khéi phd, dung xi lanh
500ul bom tiing chuidn CAP va FF, TAP 10
ng/ml vao detector dé khao sat. Chon ché& d6
khao sat tu dong dé1 véi tiing chat, to1 vwu héa
tiing ion me, k&t qua nghién ctiu da cho thay
diéu kién chay nguén ion héa ESI t6i uu nhat
nhu sau:

Khao sat diéu kién bén pha va phan manh
tao cac ion con cho két qua & bang 2.

Trén co s6 két qua toi uu tu dong trén may
(két qua trung binh cta 5 lan lip lai), nghién
ctiu da chon dugc cac diéu kién t6i vu chay khoi
phé va lua chon ion con cta chit phéan tich dé
dinh tinh va dinh lugng (Bang 3).

Bang 2. Diéu kién ban pha va phan manh tao cac ion con

Thong sb khao séat

Khodang khao sat

Buwdéc quét (step)

S manh quét véi méi chét
Thé phan nhém (DP)
Nang lwong va cham (CE)

Nang lwong CXP

5 manh cho tin hiéu cao nhat -
Tt -150 dén -1 (V)

T -130 dén -5 (V)

Tir -55 dén 0 (V)

5 (V)
2(V)
2(V)

Bang 3. Cac thong sé t6i wu cho chay khéi phé d6i véi nhém phenicol

Chét phan tich lon me Manh khéng dinh Manh dinh lwgng DP (V) CE (V) CXP (V)
CAP (323,13) 320,972 257,192 152,221 -100 -22 -1
TAP (356,20) 354,200 290,000 184,900 -100 -24 -12
FF (358,21) 355,926 185,100 336,000 -100 -12 -25
Chii thich: DP: Thé phan nhém (Declustering Potential), CE: Néng Iuong va cham (Collision Energy) va
CXP: Ning lugng CXP (Collision Cell Exit Potential)
W XIC of -MAM (3 pairs): 354 000/185.000 Da ID- TAP from Sampla 5 (CAP 1-FF, TAP-100ppb) of DataSET 1 wiff (Turbo Spray), Thrsholdad, Smoothad, Max. 5 204 cps
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Hinh 1. Phé khéi ctia ba chidt nhém phenicol trén hé LC/MS nghién citu
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8.2. T6i vu cac diéu kién sic ky

3.2.1. Lua chon c6t phan tach

Cac chat nhom phenicol ¢6 dd phan cuc trung
binh, déng thdi theo khuyén co ctia nha san xuat
thiét bi khéi phd thi hé pha dong st dung an toan
v6i thiét bi 14 cac dung moéi phan cuc va phan cuc
vira nhu methanol, axetonitril, nuée, axit formic (0
dén 1%), amoniaxetat (0 t6i 1%)... Hon niia, hé
dung méi phan cuc thudng cé tinh kinh t& cao,
phu hgp véi diéu kién phong thi nghiém. Do dé,
nghién citu nay da lua chon c6t tach pha dao. Hai
cdt duge st dung trong nghién ctu gém: cot
Symestry Shield C18 cia Water (150mm x 4,6mm
X Smm) va tién cot Symestry C18 cua Water
(20mm x 3,9mm x 5mm).

3.2.2. Hé pha doéng va chuong trinh
gradient

Trong phuong phap sic ki 16ng khéi phd,
pha dong khéong chi anh hudng téi qua trinh
tach cac chat ma né con anh hudng téi qua trinh

Pham Kim Bang, Vi Thi Ngan, Pham Hdng Ngan

ion hoéa va tin hiéu cta chat phan tich. Vi ki
thuat ion héa phun dién tt bin pha & ché& do ion
am, qué trinh ion héa sé t6t hon khi c6 thém cac
chat nhu axit axetic, axit formic..Trong nghién
ctu nay da dung dung dich chuén hén hgp CAP,
TAP va FF nong d6 2 ng/ml, c¢6 dinh mét s6 diéu
kién chay may: Cot Symestry Shield Water C18
va tién cot; Detector khoi pho (MS/MS) véi cac
théng s6 t61 uu nhu da mé ta 6 bang 1 va 2; téc
do dong (sau khi khao sat cac gia tri tit 0,1 dén
0,5 ml/phut) cho ap sudt phu hgp trén cot duge
cd dinh 6 0,4 ml/phit. Péng thoi, trén co sé can
ct lya chon dung moéi da néi téi 6 trén, nghién
ciu tién hanh khao sat:

- Hé pha dong kénh A 1an lugt 14 axit axetic
0,1%, CH,COONH, 0,1% trong nudc, nudc; kénh
B 14n lugt 1a methanol va axetonitril.

- Ti 1é pha déng khao sat theo hai ché& d6: c6
dinh ti 18 hai kénh ctia pha déng va ché& do
gradient quét tit 10% dén 100% kénh A vé thé
tich theo thoi gian.

1 XIC of -MRM (B pairs): 321.000/152.000 Da ID: CAP from Sample 10 {std 2ppb-MeCH-CH3COOH) of DataSET1.wiff (Turbo Spray)

9768
9000

8000 |
7000
i i
i |
.00
2000
2000
1000

o

Max. 3160.0 cps

0 05 20 25 30 35 40 45

50 55 80 85 70 75 &0 85 90 95

Hinh 2. Hé pha dgng khao sat MeOH - CH;COOH 0,1%

WXIC of -MRM (8 pairs): 321.000/152.000 Da ID: CAP from Sample 8 (std 2p0b-MeOH-H20) of DataSET1.wiff (Turbe Spray)

300 Il
800 I
700 |

800
500
400
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300
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Wiax. 480.0 cps

20 25
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00 05 10
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Hinh 3. Hé pha dong khao sat MeOH - H,O
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Hinh anh sic d6 (6 manh ion cho 3 chét —
2 manh ion con dinh lugng va dinh tinh véi
mébi chit) khao sat véi cac hé pha dong nhu
sau (Qua trinh khao sat ban dau c6 dinh ti 1é
pha déng kénh A: kénh B = 10:90 (v/v)).

Két qua khao sat hé pha dong cho thay hé
MeOH - CH,;COOH 0,1% cho tin hiéu pic cao va

sfc nét nhat. Tuy nhién 6 ti 1&é pha dong nay tat
ca cac pic déu chua tach duge khéi nhau. Do d6
nghién ctiu tiép tuc tién hanh khao sat pha dong
6 cac ti 1é khac, quét ti 1é kénh A tit 10 dén 90%
vé thé tich va khao sat theo chuong trinh
gradient dé phat hién diéu kién pha déng cho
hinh anh séc d6 va thdi gian luu pht hgp nhét.

"W XIC ol -MRM (8 pairs): 321.000/152.000 Da ID: CAP from Sample 8 (std 2ppb-MeOH-CH3COONH4) of DataSET1 wiff (Turba Spray)

Max. 2420.0 cps
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Hinh 4. Hé pha dong khao sat MeOH - CH;COONH, 0,1%
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Hinh 5. Hé pha dong khao sat ACN - H,0

[WXIC of MRM (8 pairs): 321.000/152.000 Da [D: CAP from Sample 5 (std 2ppb-ACN-CH3COOH) of DataSET1.wiff (Turbo Spray)

Max. 240.0 cps.
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Hinh 6. Hé pha déng khao sat ACN — CH,COOH 0,1%
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Bang 4. Hé pha dong va chuong trinh
gradient t6i vu cho phan tich

Thoi gian Kénh B: Kénh A: CH;COOH
(phut) Methanol 1%
0,01 20 80
4 100 0
6 100 0
6,01 20 80
10 20 80

Két qua khdo sat cho hinh anh céc pic trén
sic do 6n dinh, tach khéi nhau r6 rang, pic nhon
va cho tin hiéu t6t nhat véi hé pha dong va
chuong trinh gradient nhu mé ta 6 bang 4.

3.3. Lwa chon nén mau dai dién va phuong
phap chiét mau

DPé ¢6 co s6 cho viée lua chon mAu nén dai
dién, cAc mau c6 ban chat khac nhau da duge
phan tich xac dinh cac thanh phan co ban cé
anh hudng chinh dén hiéu qua tach chiét va két
qua phan tich. Bén loai thuc phdm tuoci séng c6
nguy cd chiia du lugng khang sinh cao gébm thit
lgn, thit ga, tdm va ca da dugc lua chon dé khao
sat ban chat nén. Trong nhém dsi tugng mau
khao sat, miu ca c6 d6 dao ddng cac chi tidu
thanh phan cao hon nhat (déc biét 14 ham lugng
lipit) (Bang 5). Do @6, dé c6 tinh dai dién tét,
nghién ctu nay da quyét dinh chon nén mau ca
cho cac khio sat vé xti ly mau va danh gia
phuong phap. Sau d6 c6 kiém chiing lai trén cac
nén mau khac.

T T SR B T T > T T
15 18 17 18 49 80 21 22 23 24
80 & #®8 72 78 79 8 & 9 95

Time, min

Hinh 7. Hé pha dong khao sat ACN - CH,;COONH, 0,1%

Qua tham khao va tim hiéu cac dic diém
ctia mot s6 loai ca phd bién, nghién ctu nay da
quyét dinh st dung cA mé dugc nudi hoan toan
bing thtc an tu nhién, khong st dung khang
sinh va héa chat trong thoi gian nudi. Mau sau
khi d& déng nhat duge luu giit trong diéu kién -
20°C trong thoi gian khao sat.

Can ci theo d6 phén cuc va mot s6 dic diém
héa hoc cia nhém phenicol, 3 hgp chat duge lua
chon lam dung moéi chiét ban dau la etylaxetat,
axeton va axetonitril. K&t qua danh gia hiéu
qua cla cic dung méi tach chiét duge danh gia
théng qua hiéu suidt thu hoéi. K&t qua danh gia
cho thay etylaxetat cho d§ thu héi d6i véi ca 3
chét 1a cao nhat (Hinh 8). Didu nay c6 thé giai
thich 1a do dung moéi nay c¢6 d6 phén cuc trung
binh va thap nhit trong 3 dung méi khao sat.
V6i dung méi nay thi cac thanh phan co ban cta
nén mau la protein va khoang, moét phan nudc
va mot phan lipit da bi loai. Déng thoi d6 chon
loc cia dung méi nay véi hgp chit tan trong né
cao hon axeton va axetonitril.

Tuy nhién, do cac chat c6 d6 phan cuc tuong
duong nhu cac chat mau, lipit.. cling bi chiét ly
cung. Do d6, sau khi lam bay hoi dung méi
etylaxetat, nghién ctiu da si dung CH,COONH,
4% dé hoan tan phan cin, dong thoi loai chit
béo bang n-hexan. P& dap ting yéu cdu nghiém
ngat clia qua trinh séc ky va detector khoi phd &
budc ti€p theo, nghién ctu nay dia st dung
phuong pha tach chiét pha rin dé lam giau va
lam sach cac chat can phan tich.
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Bang 5. Mot s6 thanh phan chinh ctia d6i tugng mau phan tich (%)

Thanh phén Thit ga Thit lon Tém Ca
Nwéc 69 -75 70-75 50 -80 48 - 85,1
Protein tdng sb 20-24 19-25 19-23 10,3 -24,4
Khoang tong sb 2,3-3 1,8-25 1,3-1,8 1,5-8,6
Lipit tong sb 1-9 5-8 0,3-1,4 51-154

Axetonitril

120
100
o)
i =
b=}
=
=)
& m CAP
w
@ uTAP
o
FF

Axeton

Dung mdi tach chiét

Etylaxetat 4%

Hinh 8. Tuong quan gitta hiéu suat thu héi va dung méi tach chiét mau

3.4. To6i vu quy trinh tach va lam giau trén
c6t chiét pha rin

Cot chiét lya chon cho nghién ctiu la cot
C18 (khong phan cuc) va cot Floresil (40 phén
cuc thap). Qua tham khao mot s6 nghién ctiu
truée dé6 vé chloramphenicol, methanol va nudc
da dugc chon lam dung moi cho qua trinh hoat
hoéa va ria giai trén cot chiét pha rin. Két qua
cho thay cot C18 t6 ra hiéu qua vugt trdi trong
budc tinh khiét va lam giau nhém chat can phan
tich so véi cot Floresil va thé tich methanol
dung cho buéc riia giai t61 uu la 3ml (Bang 6).

Bang 6. K&t qua khao sat cét chiét pha rian

Do thu hoi (%)

Hop
chat Cot SPE C18 Cbt SPE Floresil
CAP 91,0 4,0
TAP 96,2 3,8
FF 84,9 7,2
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Trén co s6 két qua khao sat, qui trinh xti Iy mau
da duge t61 uu héa va tém tit nhu mé ta 6 hinh 9.

3.5. Puong chuin va hiéu sudt ciia phuong
phap

3.5.1. Khoang tuyén tinh va kha ning phat
hién cua phuong phap

Pudng chuén sdu diém duge xay dung bing
cach pha cac chit chuén cta nhém phenicol
trong nén mau tring (miu ca) da duge chiét
tach qua cac dung méi va cot chiét pha ran dudc
Ia chon sau quéa trinh khéo sat. 0] day, do quy
dinh vé MRLs ctia cac chit nay khac nhau
tuong d6i 16n nén viung khao sat khoang tuyén
tinh ctia céc chdt sé c6 su khac nhau dé phu hop
v6i viéc phat hién chat nay trén thuc té. Cac gia
tri nay déu thap hon gia tri MRL quy dinh bdi
My va EU d6i véi TAP va FF va thap hon yéu
cau kha nang phat hién téi thiéu cia phuong
phap @61 véi CAP (MRPL).



Can 10g mau

Pham Kim Bang, Vi Thi Ngan, Pham Hdng Ngan
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A 4

Thém chuén hdn hgp nhém phenicol
va 20ml dung dich Etylaxetat

Dbéng nhat

v

L&c Vortex 5 phut

Chiét 1ap voi 10ml

Etylaxetat
A 4
Li tdm 6.000 v/phut trong 5 phuit
A 4
Gan I&p trén vao binh co quay 100ml, ¢d quay t&i can & 40°C »  Phan cin
A 4

Hoa phan cén bang 12ml CH;COONH, 4%

A 4

Loai chat béo béng 5ml n-hexan, chiét 13p lai 2 1an

A 4

Qua cdt chiét pha ran C18 - Nap mau

- Hoat héa béng 3ml H,0 va 3ml Methanol

- Rira tap chéat bang 2ml H,0
- Rtra giai bang 3ml Methanol

l

LC/MS/MS

Hinh 9. So d6 quy trinh xi Iy mau

Két qua cho thiy phuong phap c6 khoang
tuyén tinh ro rét (tdt ca hé s6 hoi qui tuyén tinh
déu dao déng trong khoang tu 0,99 dén dudi 1),
cu thé d6i véi CAP khodng tuyén tinh tit 0,5 dén
3 ng/g v6i hé s6 héi qui tuyén tinh la 0,9994;
TAP tuong tng la tit 2 d&n 200 ng/g véi 0,9953
va FF 14 tu 5 dén 300 ng/g véi 0,9973 (Bang 7).

Gi61 han phat hién va giéi han dinh lugng
cia phuong phap tuong tng d61 véi CAP la
0,009 ng/g va 0,03 ng/g; d6i v6i TAP 1a 0,1 ng/g
va 0,3 ng/g va d6i véi FF tuong ting 1a 0,003
ng/g va 0,1 ng/g.

3.5.2. Dé lip lai va hiéu suat thu héi cua
phuong phap

Pé danh gia hiéu qua cia phuong phap,
nghién ctiu da xac dinh do6 thu héi, do lip lai caa
phuong phap véi cdc mau tréng va cac mau
trang dudc cung cé cac khang sinh chuén & ba
mic nong d6 quan tdm (xung quanh ndéng do
thap nhat cia khoang tuyén tinh). Két qua cho
thay, phuong phap dap tng tot véi déng thoi ca
ba chat nghién ctiu, do6 thu héi déu dat trén 83%
va @6 lap lai 6n dinh, gia tri RSD déu th&p hon
5% (Bang 8).
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Bang 7. K&t qua khao sat khoang tuyén tinh, duong chuin va kha nang phat hién
cua phuong phap d6i véi khang sinh nhém phenicol

Hop Khoang tuyén tinh . . z 2

chat khéo sét (ng/g) Phwong trinh dwong chuan R LOD (ng/g) LOQ (ng/g)
CAP 0.05-3 y = 6x10°x - 0,0256 0,9994 0,009 0,03
TAP 2-200 y = 3,8x10°x - 3.2658 0,9953 0,100 0,3

FF 5-300 y=4x10"x - 4,1512 0,9973 0,003 0,01

Chui thich: y 1a ndng dé chat phan tich, x Ia dién tich pic cta chét dé trén sdc do; tai méi diém chuan s6 phép do duoe Iap lai
314n (n=3)

Bang 8. P6 lap lai va do thu hoi ctia phuong phap

Chét phan tich Cac mirc Spike (ng/g) Do thu hoi (%) RSD (%) (n=6)

CAP 0,15 99,2 1,75
0,30 92,2 4,18

0,60 83,0 2,96

TAP 1,5 110,0 4,29
3,0 83,1 2,84

6,0 100,0 2,55

FF 3,0 91,2 4,31
33 103,1 1,73

66 102,1 1,78

Chii thich: RSD: do léch chuan tuong doi

Sau khi nghién ctiu t6i uu phuong phap
phan tich, phuong phap tach chiét mau nén dai
dién, nghién ctiu da tht ap dung diéu kién téi
uu d6 dé thi véi cac nén mau khac (tom, thit ga,
thit lon). K&t qua tién hanh khao sat trén cac
nén mau trang (tom, thit lon, ga dugc nudi bang
thiic &n tu nhién va khéng st dung khang sinh
trong thoi gian nuoi), phan tich lap 3 1an va thu
dude do thu hoi trén cac nén mau nay déu dam
bao kha ning dinh lugng cia phuong phap véi
do thu héi trung binh trén nén mau tréng (thit
lon, ga, tom) 6 3 mtc néng do 0,5; 1 va 5 nglg
déu cao hon 80%.

3.6. K&t qua phan tich mét s6 mau thuc t&
Két qua phan tich 22 mau thit (6 miu thit
Ign, 6 mau thit ga, 5 miu tém va 5 mau ca) lay
tai cac chg trén dia ban cac quan huyén Long
Bién, Gia Lam, Hoang Mai, Dong Anh theo
phuong phap da dugc t6i uu phat hién thay 3/22
mau chia chloramphenicol 6 nong d6 dao dong
t 0,02 dén 0,46 ng/g (moét mau thit lgn, mot
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mau thit gd va 1 mau ca chia du lugng tuong
ung la 0,46 ng/g; 0,19 ng/g va 0,02 ng/g) va 3/22
mau chta FF (dic biét mau thit lgn DALG c6
ham lugng FF rat cao, vugt giéi han tén du cho
phép cua EU).

Dic biét quan trong trén cac nén mau khac
nhau, khi thém chat chudn & mtc 1 ng/ml déu
c6 @6 thu héi 16n hon 80% va gia tri hoi qui
tuyén tinh dudng chudn déu dat yéu cau (dao
dong trong khoang tit 0,99 dén duéi 1).

Két qua nghién ctiu nay cho thay phuong
phap c6 d6 lap lai va do tin ciy cao dé phan tich
dong thoi ton du khang sinh nhém phenicol
trong mot s loai thit, tom, ca. Nghién ctu da
Iva chon dudc cac héa chat cho qua trinh xt ly
mau 14 nhiing loai c6 tinh kinh t& cao, quy trinh
lam tinh khiét ch&t phan tich dam bao dudc tubi
tho hoat déng cua cot sic ky, dong thoi cho gi6i
han dinh lugng rat tot (c6 gia tri tuong duong
hoéc thap hon cac nghién ciu gan day cting trén
hé LC/MS (Barbara et al., 2002; James et al.,
2003; Zhao and Carol, 2004).



4. KET LUAN

Két qua nghién ctiu ban dau vé ky thuat sic
ky 16ng gin khéi phd dé phat hién dong thoi tén
du cac khang sinh thuéc nhém phenicol bao gbm
chloramphenicol, thiamphenicol va florfenicol
trong mot s6 san pham dong vat (thit lon, thit ga,
tdm va c4) da cho thay véi cac diéu kién t61 vu c6
thé dap tng mot phuong phap khing dinh dap
ng yéu cau theo quyét dinh 2002/657/CE cta uy
ban Chau Au. Dj thu héi dat duge véi ban chét
mau khac nhau (thit, tom va ca) tucng d6i cao,
d61 véi hai khang sinh TAP va FF dudc phép st
dung trong chén nudi ¢ néng d6 gan gia tri ton
du t6i da cho phép (MRL), d6 thu hdi dao déng
trong khoang tu 91,2 - 103,1% MRL (d6i véi FF)
va tit 83 - 105% MRL (d6i v6i TAP). Con déi véi
CAP 1a khang sinh cAm & ba mtc nong d6 cung
cd déu c6 do thu héi dao dong ti 83,0 - 99,2% gia
tri néng dé yéu cau kha ning phat hién téi thiéu
ctua phuong phap d6i véi CAP (MRPL). D4c biét,
§ tat ca cac néng do thu trong diéu kién t6i uu
déu cho két qua véi d6 lap lai tot (do léch chuédn
tuong d6i (RSD) cta cac 1an do déu nhd hon 5%).
Phuong phap nay c6 thé tng dung dé phan tich
cac chat trong nhém phenicol tén du trong mot s’
thuc phdm tuci song nhu thit cac loai, tém, cé
lam thiic 4n cho con nguai.

Nghién ctiu c6 thé tiép tuc md rong trén cac
nén mau khac (gan, than, tim...vd moét so loai
thuy san khéac).

LOI CAM ON

Cac tac gia xin chin thanh cam on sy phoi
hgp va tu van cta Phong thi nghiém Phan tich
thuc pham, bé mén Khoa hoc thuc phdm, khoa
Thi y, Pai hoc Liége, Vuong Quéc Bi. Mot phan
kinh phi ctia nghién ctiu dudc st dung tit Quy
nghién ctiu khoa hoc trong diém c&p truong Dai
hoc Néng nghiép Ha Noi.
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