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Mat ong - Xac dinh dw lwong cac chat chuyén hoa cua nitrofuran
(AOZ, AMOZ, AHD, SEM) bang ky thuat sac ky long ghép khoi pho
LC-MS-MS
Honey - Determination of residues of nitrofuran metabolites (AOZ, AMOZ, AHD, SEM) by
liquid chromatography mass — Spectrometry LC-MS-MS

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap xac dinh duw lwgng cac chét chuyén hoa clia nitrofuran
gbm furazolidone (AQZ), furaltadone (AMOZ), nitrofurantoin (AHD) va nitrofurazone (SEM) trong mét
ong bang ky thuat séc ky 16ng ghép khéi phd LC-MS-MS.

Gidi han phat hién cla phwong phap 1a 0,3 pg / kg.
2 Nguyén tic

Dv Iwong cac chat chuyén hoa nhém nitrofuran trong mat ong dwoc thuy phan bang axit clohydric
lodng @& thu dwoc mach nhanh clia cac chat chuyén hoa nhém nitrofuran gém AOZ, AMOZ, AHD,
SEM. Cac mach nhanh nay dwoc dan xudt hod bang 2-nitrobenzaldehyt dé& tao thanh NPAOZ,
NPAMOZ, NPAHD, NPSEM. Xac dinh va dinh Iwong cac chét dan xuét nay bang kj thuat sic ky 16ng
ghép khéi phd LC-MS-MS.

3 Thuédc thir

Trong tiéu chudn nay, chi str dung thubc thir c6 cap db tinh khiét, phan tich va nuéc cét hai lan da loai
ion.

31 Chuén 3-amino-2-oxazolidinon (AOZ), 99,0 %;

3.2 Chuén 5-metylmorfolino-3-amino-2-oxazolidinon (AMOZ), 99,0 %;
3.3 Chuan 1-amino-hydantoin hydroclorit (AHD), 99,0 %;

3.4 Chuén Semicarbazit (SEM) hydroclorit;

3.5 Chuén ndi 1-amino-hydantoin-d, hydroclorid (AHD-d,);

3.6 Chun noi Semicarbazit - *C"N, (SEM-C"N,);

3.7 Chudn ndi 3-amino-2-oxazolidinon-d, hydroclorit (AOZ-d,);

3.8 Chuén ndi 5-metylmorfolino-3-amino-2-oxazolidinon-ds (AMOZ-ds);
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3.9 2-nitrobenzaldehyt (C;HsNQ;), loai dung cho phan tich;
3.10 Dimethyl sulfoxit, loai ding cho phén tich;
3.1 Acetonitril, loai dung cho LC/MS;

3.12  Methanol, loai dung cho LC/MS;

313  Nwdec, loai diing cho LC/MS;

3.14  Ethyl acetate, loai dung cho phan tich;

3.15 Axit HCI 37 %, loai dung cho phan tich;

3.16  NaOH, loai diing cho phan tich;

317  K;HPO,, loai dung cho phan tich;

3.18 N-hexan, loai dung cho phan tich;

319  Ammonium formate, loai ding cho phan tich.
3.20 Dung djch HCI 1 N trong nwéc:

Hoa tan 83,4 ml a xit HCI 37 % (3.45)véi nwée cét hai l&n da loai ion, dinh mirc trong binh dinh mirc
1000 ml. Bdo quén & nhiét 4§ phong trong 6 thang.

3.21 Dung djch 2-nitrobenzaldehyt 0,05 M trong dimethylsulfoxit:

Hoa tan 0,19 g 2-nitrobenzaldehyt (3.9) vao 25 ml dimethylsulfoxit (3.10). Dung dich nay chuén bj hang
ngay. '

3.22 Dung djch K;HPO,0,1 M trong nwéec:

Can 1,78 g K;HPO, (3.17) vao cbc ¢6 md, hoa tan trong 80 ml nwéc cét hai lan da loai ion. Chinh pH

téi 7,4 va chuyén vao binh dinh mdc 100 ml, sau dé thém nwéc cét hai lAn da loai ion cho téi vach.
Bdo quan & nhiét @3 phong trong 01 thang.

3.23  Dung djch NaOH 1 N trong nwéc:

Can 4 g NaOH khan (3.16) vao céc ¢6 md, hda tan bing nwéc cat hai lan da loai ion va chuyén vao
binh dinh m&c 100 ml, dinh mirc bdng nwéc cét hai lan da loai ion dén vach. Bao quan & nhiét do
phong trong 02 thang.

3.24  Dung dich chudn géc AOZ, AMOZ, AHD, SEM, AOZ-d,, AMOZ-ds, SEM-">C"N,, AHD-d,
1000 pg / ml trong methanol:
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Can 50 mg méi loai chudn vao céac binh dinh mirc dung tich 50 ml riéng biét (4.11). Hoa tan va dinh
mtrc dén vach bing methanol (3.12) @& dwoc dung dich chun géc cé ndng @6 1000 pg / ml. Dung dich
chuén gbc duoc bdo quan & -20 °C trong 6 thang.

Hoa tan méi loai ndi chuén déng trong ampul bing mét thé tich methanol thich hep dé dwoc dung dich
chudn gbc c6 ndng d6 1000 pg / ml. Dung dich chun géc dwec bao quan & -20 °C trong 6 thang.

LUUY:

- Lwgng chudn maéi loai phai duoc didu chinh hop Iy dé dat ndng dd chuin géc 1000 pg / mi
sau khi tinh toan va hiéu chinh theo gidy chirng nhan d tinh khiét clia nha san xuét.

- Thé tich methanol thich hop phai dwoc didu chinh hop Iy dé& dat ndng d6 chudn néi géc 1000

g / ml tuy theo quy cach déng géi clia nha san xuat.

3.25 Dung dich chudn hén hop trung gian AOZ, AMOZ, AHD, SEM, 1000 pg /| trong

methanol:

L4y 100 ! tir mdi dung dich chun géc (3.24) cho vao binh dinh m&c 100 ml, dinh mirc @én vach v&i
methanol (3.12). Dung dich chun nay dwoc bao quan & -20 °C trong 3 thang.

3.26 Dung dich chudn hén hep lam viéc AOZ, AMOZ, AHD, SEM, 100 pg / I trong methanol:

T dung dich chuén trung gian (3.25) l4y 1000 puL cho vao binh dinh mtrc 10 ml, dinh mirc dén vach véi
methanol (3.12). Dung dich chun nay dwec bao quan & 4 °C trong 1 tun .

3.27  Dung dich chun ndi hén hop trung gian AOZ-d,, AMOZ-ds, SEM-""C'"N,, AHD- d, 1000
kg /| trong methanol:

Tl dung dich ndi chuan gbc (3.24), lay 100 puL cho vao binh dinh mrc 100 ml, dinh mrc dén vach voi
methanol. Dung dich chun nay dwoc bao quan & -20 °C trong 3 thang.

3.28  Dung dich chudn ndi hén hop 1am viéc AOZ-d,, AMOZ-ds, SEM-C™N,, AHD- d, néng
d$ 100 pg /1 trong methanol:

L4y 1000 pl dung dich ndi chudn hén hep trung gian (3.27) cho vao binh dinh mtrc 10 ml, djnh mirc
dén vach bang methanol. Dung dich chudn nay dwoc bdo quan & 4 °C trong 1 tuan.

3.29 Dung djch pha déng:
FPha dong A: Methanol (3.12),
Pha dong B: Dung dich ammonium formate 1 mM

Can 0,0315 g ammonium formate (3.19) vao céc c6 mo, hoa tan va chuyén vao binh dinh mérc 1000 ml
béng nuéc (3.13). Dung dich ndy chuén bj hang ngay.
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3.30  Dung djch hda tan miu:
Héa tan dung dich pha djng B va methanol theo ti 1& 1:1.
4 Thiét bj, dung cu
St dung thiét bj, dung cu ctia phong thir nghiém théng thwdng va cu thé nhu sau:
44 Hé théng may séc ky 16ng khéi phd LC/MSIMS
- Bom 2 kénh dung méi bién @di dong;
- Detector MS / MS;
- May tinh va ph&n mém phén tich;

- Cét sic ky RP C18, dwdng kinh trong 1a 2,1 cm, kich thuéc hat nhdi 1a 1,7 pm, d6 dai cla
c6t 1a 50 mm;

4.2  Ongly tam polypropylene, dung tich 50 ml c6 nép;

4.3  May ly tam lanh, téc 6 4000 r / min;

4.4  May lic ngang, 400 r/min;

4.5  May lic vortex, tbc @& 400 r/ min;

4.6  BO cb quay chan khéng, c6 didu chinh nhiét ag;

4.7  Binh qua &, dung tich 50 ml;

4.8  May do pH, o chinh xac Gén 0,01;

4.9 T 4m, co didu chinh nhiét do;

4,10 Can phan tich, c6 d chinh xac dén 0,1 mg;

4.11  Binh dinh mirc, dung tich 10 ml, 25 ml, 50 ml, 100 ml va 1000 ml;
412 Pipet tw ddng, dung tich 50 pl, 100 pl, 250 pl; 1000 pl; 5000 i,
413  Ong thuy tinh, dung tich 10 ml;

414 Lo dwng méu, dung tich 1,5 mi;

415  Déauloc nylon, dwdng kinh 16 45 um.

5 Liy miu

Viéc 4y mAu khong qui dinh trong tiéu chudn nay nhing mau phan tich tai phong thir nghiém phai la
mAu dai dién va khong bi hw hdng hoc bi bién ddi trong qua trinh van chuyén hozc bao quan.

8
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6 Chuén bj mau
6.1  Chudn bj miu thi

Can 5,0 g méu da ddng nhét vao éng ly tam (4.2). Cho vao 50 pl hdn hep chuén ndi nitrofuran 100 pg /
(3.28).

6.2  Chuén bj miu tring

M3u tring 1a mau mat ong da duwoc xac dinh khong nhim chét chuyén héa clia nitrofuran. Mau tréng
dwoc chuan bj nhu mau thi.

6.3  Chudn bj miu kiém soat

M3u kiém soat dwoc chuén bj tlr mau trdng nhw mau thtr nhung sau khi can ¢ bd sung 50 pL hén hep
chuén nitrofuran 100 pg /1 (3.26) vao miu. Lac 30 gidy (4.5), sau d6 dé yén 15 min trudc khi tién hanh

cac budrc tiép theo.
6.4  Chuén bj miu xay dwng dwdng chudn

M&u thém chudn dwgc chudn bj tir mau tring. Can 5,0 g miu @ ddng nhét vao éng ly tam 50 ml (4.2);
cho dung dich chudn hén hep nitrofuran 100 pg / | (3.26) va hdn hop chudn néi nitrofuran 100 ug / |
(3.28) vao céc éng nghiém c6 chira mAu trdng theo bang 1. Tién hanh Iac 15 gidy (4.5), sau d6 dé yén
15 min trwéc khi the hién cac buée tiép theo.

Bang 1 - Xay dwng dwéng chudn

Néng dd |[Thé tich |Néng dd [Néng dondi | Thé tich )
i Nong dé
chuan chuin chudn 1y | chudn thém chuén néi '
STT| L. . . L chuén néi
thém vao |[thémvao | thuyét vao thém vao (ua ! ka)
Hg/ Kg
(Hg /1) (W) (Hg / kg) (Mg /1) (1)
1 100 5 0,1 100 50 1
2 100 10 0.2 100 50 1
3 100 50 1 100 50 1
4 100 100 2 100 50 1
5 100 250 5 100 50 1
7 Tién hanh th nghiém

7.1 Chiét mau va lam sach mau

Thém 10 ml nuée (3.13), 1 ml HCI 1 N (3.20) vao tirng lo mau. Lac trong 15 giay (4.5), sau d6 lac 15
min trén may lac mau (4.4) & tdc d6 300 r/ min. Tiép theo, thém cho 400 pl 2-nitrobenzaldehyt 0,05
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M (3.21) vao tat ca cac mu. L&c 15 gidy (4.5), sau d6 U bing ti 4m (4.9) & 60 °C trong 3 h hodc & 37
°C trong 16 h.

Sau khi 0, lay ra @& cho mAu tr& vé& nhiét @ phong. Sau khi mau @i tr& v& nhiét dd phong, cho vao méi
méu 10 ml n-Hexan (3.18). Léc 15 gidy & (4.5). Ly tam mau & 3000 vong trong 5 min (4.3). Loai bé 1ép
trén va 1ap lai buwéc nay Ian 2.

Tiép theo cho vao m&i miu 1 ml NaOH 1 N (3.23), 2 ml K;HPO, 0,1 M (pH = 7,4) (3.22) va l4c déu.
Tiép theo, thém 20 ml ethyl acetate (3.14). Lic trong 5 gidy & (4.5), sau d6 Iic ddo Ion 20 Ian. Ly tam
mau & 3000 vong trong 5 min (4.3). Hut 16p trén vao binh qua 1& 50 ml (4.7). Sau d6 cho 10 ml ethyl
acetate (3.14) vao va lap lai bwéc nay. Thu I&p ethyl acetate gp vao binh qua I& (4.7), sau d6 lam khé
bang cé quay chan khléng & nhiét @5 45°C (4.6).

Hoa tan phan can bang 0,5 ml dung dich hda tan m&u methanol: Amonium formate (3.30). Lic trong
30 giay & (4.5). Dich thu dworc loc qua du loc 0,45 um (4.15) vao lo dwng miu (4.14) @& phan tich sic
ky.

7.2 Tién hanh thir nghiém trén LC-MS-MS

7.21 Didu kign HPLC

- Cot séc ky RP C18, dwdng kinh trong 12 2,1 cm, kich thwéc hat nhdi 1a 1,7 um, dé dai cla
cét 1a 50 mm;

-Nhiét @ cdt theo nhiét d$ phong;
- Thé tich bom mau: 10 pl;
- Thai gian phan tich: 4 min;
- Téc do dong: 0,4 ml / min;
Pha ddng: chwong trinh gradient thé hién theo bang 2.

Bang 2 - Chwong trinh pha déng

Thei gian A% B %
(min) (Methanol LC/MS) (Dung djch ammonium formate 1 mM)

0 55 45

2,0 55 45

2,1 90 10

3,5 90 10

3,6 55 45
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Diéu kién trén MS nhuw sau:
Kiéu ion héa: ESI (+);
Nhiét @ ngudn ion héa: 150°C;
Nhiét do hoa hoi dung moi: 400°C;
Téc @ dong khi lam bay hoi dung méi: 6001/h;
Téc dd dong khi qua khéi non: 301/h;
Céc diéu kién phan ly MS/MS nhw sau:
Bang 3 - Diéu kién phan ly MS/MS
Nang lwen Nang lwen
lonso cdp | lonth® cép ¢ ? g @ NI
Thanh phin mét nén va cham
(m /2) (m /z)
V) (eV)
262 24 16
NPAMOZ 335
291 (M 24 11
NPAMOZ-ds 340 296 24 11
104(%) 24 20
NPAOZ 236
134 24 12
NPAOZ-d, 240 104 24 20
166 (*) 20 9
NPSEM 209
192 20 12
NP IS-SEM 212 169 20 9
194 20 1
NPAHD 249
178 () 20 16
NP-AHD-d, 251 180 20 16

GHI CHU: jon ¢6 ki hiéu (*) Ia ion ding dé dinh luong;

7.3 Trinh tw bom mau

7.31  Bom dung méi kiém tra may, dung dich hoa tan mau (3.201);

11
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7.3.2 Bom cac dung djch lap dwéng chudn;
7.3.3 Bom mdu tring;

7.3.4 Bom miu kiém soat;

7.3.5 Bom miu thir.

8 Tinh toan va biéu thj két qua

8.1 Tinh hé sé tin higu

Tinh cho tirng chat can phan tich theo phwong trinh: RF = Sp

Spis
Trong dé: RF: hé sé tin hiéu;
Sp: téng dién tich pic cla cac ion thir cip clia chat cAn phan tich;
Spis: dién tich pic cta ion thir cap clia chét chuédn ndi twong (ng.
8.2  Xay dwng dwdng chuldn

Xay dyng phwong trinh bac nhét gitra hé sé tin hiéu véi ndng do chat chuin cho vao miu thye dwoc
chudn bj mau theo myc 6.4. Phuwong trinh ¢6 dang: RF = ax + b.

Trong dé:
- RF: Hé s6 tin hiéu, tinh theo muyc 8.1;
- x: ndng do chAt chuén thém vao mau, chuln bj theo muc 6.4;
- b: diém ct clia dwdng chudn véi tryc tung;
- a: hé sb géc clia dwdng chudn.
Phwong trinh dat yéu ciu khi hé sé hdi quy R?20,99.
8.3 Ham Iwgng chét phan tich trong miu

Du lwong chét cin phan tich trong mau dwoc tinh theo phwong phap dudng chun xay dyng theo muyc
8.2. Noéng do trong mau phan tich dwgc tinh theo cang thire sau:

Cx.V.F

Trong dé:
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C: 1a ndng 3o chét phan tich co trong mau, tinh bang pg / kg;
C.: 12 ndng dd chét phan tich do dwoc suy ra tir dwdng chuan, ug/ |;
V: la thé tich dinh mrc cubi cling, tinh bang mi;
F: Ia hé sé pha loang mAu khi do (néu khdng pha loang, F = 1);
a: 1a khéi lvgng mau thir, tinh bing gam (g);
8.4 Biéu thj két qua
Két qua dwoc biéu thi bang don vi ug / kg (ppb), hai sé sau dau phéy.
9 Bao cao thir nghiém
Bao céo thir nghiém phai ghi ré:
- Thang tin can thiét v& viéc nhan biét ddy dt mau thi;
- Phrong phép 1y mau da s dung, néu biét;
- Phwong phép thir @ s dung, vién dén tiéu chudn nay;
- C4c chi tiét bat thwdng khac c6 thé anh hwdng téi két qua thir nghiém;
- B9 lap lai clia phwong phép;

- Két qua thir nghiém thu dwoc.

TCVN 9781:2013
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Thw myc tai ligu tham khao

(1] Quy trinh chuyén giao phirong phédp phan tich cht chuyén héa ctia nitrofuran trong mat ong
cla Co quan dich vu phan tich quéc té (QSI) — Céng hoa lién bang Dirc;

[2] Nitrofuran metabolites in Honey. Standard Operating Procdure, # M-H220. JR laboratories Inc.

[3] Decision 2002/657/ CE.
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