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TIEU CHUAN QuU6C GIA TCVN 13520:2022

Mat ong - Xac dinh dw lwong cac sulfonamid bang phwong phap
séc ky 16ng khéi phd hai lan (LC-MS/MS)

Honey — Determination of sulfonamids residues by liquid chromatography tanderm mass
spectrometry (LC-MS/MS)

1 Pham vi ap dung

Tiéu chudn ndy quy dinh phwong phap xac dinh dw lwgng cac sulfonamid gdm: sulfadiazine,
sulfamethazine, sulfaquinoxaline, sulfapyridine cé trong mat ong béng séc ky I6ng khéi phd hai Ian
(LC-MS/MS).

Gi6i han dinh lvgng clia m&i chét 1a 10 pa/kg.
2 Tailigu vién dan

Céc tai liéu vién dan sau 1a rét can thiét cho viéc ap dung tiéu chuan. D4i véi cac tai liéu vién dan ghi
n&m cong bb thi ap dung phién ban duec néu. DI véi cac tai lieu vien dan khang ghi ndm céng bd thi
ap dung phién ban mai nhéat, bao gdm ca céc sira ddi (néu co).

3 Nguyén tic

M3u thir dwgc axit hoa, dw lweng cac sulfonamid trong mat ong dwoc chiét ra bang axetonitril, 1am
sach dich chiét. Sau d6 phan tich bang séc ky 16ng khéi phd hai 1an.

4 Thubdc thir

Trong tiéu chudn nay chi s dung thudc thir tinh khiét phan tich trir khi ¢o yéu cdu khac. Nwéc cat
dwoc dung dé phan tich trong phong thi nghiém theo TCVN 4851 : 1989 (ISO 3696 : 1987).

4.1 Axetonitril (CH;CN), loai dung cho LC-MS.
4.2 Axetonitril (CH;CN), loai diing cho HPLC.

4.3 Nwéc (H;0), loai dung cho LC-MS
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4.4 Axit clohydric (HCI) 37 %.
4.5 Natri clorua (NaCl).

4.6 Axit xitric ngam mét phan tl nwée (C;H;0;.H;0), loai diing cho phan tich.
4.7 Axit formic (HCOOH), loai diing cho phén tich.

4.8 Metanol, loai diing cho LC-MS.

4.9 Dung djch axit xitric 0,3 M

Cén 63 g axit xitric ngdm mét phan tl¢ nwéc (4.6) vao binh dinh mde 1 000 ml (5.12) dinh muc t&i vach
bang nwéc cét, Iac kj. Dung dich nay khi dwoc bdo quan & nhiét 46 phong cb thé bén dén 1 thang.

4.10 Dung dich axit clohydric 0,1 M

L4y 8,3 ml axit clohydric (4.4) vao binh dinh mirc 1 000 ml (5.12) dinh murc téi vach béng nwéc cét, lac
k§. Dung dich nay khi rgc bao quan & nhiét dd phang cé thé bén dén 1 thang.

4.11 Dung dich axetonitril 0,1 % axit formic theo thé tich

Ly 1 ml axit formic (4.7) vao binh dinh mirc 1 000 ml (5.12) dinh mdrc t&i vach bing axetonitril (4.2),
ldc k§. Dung dich nay khi dwoc bao quan & nhiét 6 phong cé thé bén dén 1 thang.

4.12 Dung dich metanol: nwéc (80:20)

Lay 80 ml metanol (4.8) pha vao 20 ml nwéc (4.3) béng dng dong (5.19) cho vao lo thly tinh 100 ml
(5.15), l4c k§. Dung dich nay khi dwgc bao quan & nhiét dd phong c6 thé bén dén 1 thang.

4.13 Dung djch axetonitril: nwéc (30:70)

L4y 30 ml axetonitril (4.1) pha vao 70 m! nuéc (4.3) bang 6ng dong (5.19) cho vao lo thdy tinh 100 ml
(5.15), lac k§. Dung dich nay khi dwoc bdo quan & nhiét 6 phong cb thé bén dén 1 thang.

4.14 Chét chudn sulfadiazine (SDA), d¢ tinh khiét = 99,0 %.

4.15 Chét chun sulfamethazine (SMZ), o tinh khiét 2 99,0 %.

4.16 Chét chudn sulfaquinoxaline (SQX), d tinh khiét > 99,0 %.

4.17 Chét chudn sulfapyridine (SPR), d6 tinh khiét 2 99,0 %.

4.18 Chét ndi chuin sulfadiazine-d, (SDA-dy), 46 tinh khiét 2 99,0 %.

4.19 Chét ndi chuin sulfamethazine-d, (SMZ-d,), do tinh khiét 2 99,0 %.
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4.20 Dung dich chudn gbc SDA, SQX, SMZ, SPR, ndng dd 1 000 ug/ml trong metanol

Can 50 mg + 0,1 mg mdi loai chét chun (4.14); (4.15); (4.16); (4.17) b&ng can phan tich (5.2) vao cac
binh dinh miec dung tich 50 mi (5.12) riéng biét. Hoa tan va dinh mirc dén vach bing metanol (4.8) dé
dwegre dung djch chuén gbc ¢6 ndng d6 1 000 pg/ml. Dung dich nay khi dugc bao quan & nhiét 4o &m
20 °C c6 thé bén dén 3 thang.

CHU THICH: Lwgng can trén phai dugc didu chinh hep Iy d& dat nbng dd chudn gbc 1000 pg/ml sau khi da tinh toén va hiéu
chinh khéi lwgng theo gidy chirng nhan dé tinh khiét ctia nha san xut.

4.21 Dung dich chuan hén hgp trung gian (S1) SDA, SQX, SMZ, SPR, ndng d6 10 pg/mi trong

axetonitril.

HUt 100 yl tr mdi dung dich chudn géc SDA, SQX, SMZ, SPR (4.20) vao binh dinh mic 10 mi (5.12),
dinh miec dén vach bng axetonitril (4.1). Dung dich nay khi dwoc bao quén & nhiét 6 am 20 °C c6 thé
bén dén 1 thang.

4.22 Dung dich chudn hén hop (S2) SDA, SQX, SMZ, SPR, 1 pg/mi trong dung dich axetonitril:

nwoc.

Hut 1 ml tir dung dich chudn hdn hop trung gian (4.21) vao binh dinh mdc 10 ml (5.12), dinh mie dén
vach véi dung dich axetonitril: nwéc (4.13). Dung dich nay dugc chudn bj trong ngay.

4.23 Dung dich ndi chudn gbc SDA-ds, SMZ-d, ndng d6 1 000 pg/ml trong metanol

Cho 1 ml metanol (4.8) vao tirng lo ¢6 chira 1 mg chat ndi chudn (4.18); (4.19) thu dwoc dung dich ndi
chudn géc co néng d6 1000 pg/ml. Dung dich nay khi dwoc bdo quéan & nhiét do am 20 °C c6 thé bén
dén 6 thang.

4.24 Dung djch hén hgp ndi chuén trung gian (IS1) SDA-d,, SMZ-d,, 10 pg/ml trong axetonitril.

Hat 100 pl tir mdi dung dich ndi chudn gbc SDA-d4, SMZ-d4 (4.23) cho vao binh dinh mic 10 mi
(5.12), dinh m(rc @én vach véi axetonitril (4.1). Dung dich nay khi dwoc bao quan & nhiét d6 am 20 °C
¢6 thé bén dén 3 thang.

4.25 Dung djch hén hep ndi chuén (1S2) SDA-d,, SMZ-d,, 1 pg/ml trong trong dung dich axetonitril:

nwéc.

Hut 1 mi dung dich hdn hep ndi chudn trung gian (4.24) cho vao binh dinh mirc 10 ml (5.12), dinh miec
dén vach véi dung dich axetonitril: nwéc (4.13). Dung dich ndy khi dwoc bao quan & nhiét dd am 20 °C
c6 thé bén dén 1 thang.

4.26 Dung méi pha déng kénh B, axetonitril chra 0,1 % axit formic.
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Hut 1 ml axit formic (4.7) cho vao 1 000 m! axetonitril (4.1), khudy @&u. Dung dich ndy khi dwoc béo
quan & nhiét dd phong ¢6 thé bén dén 1 tuan.

4.27 Dung méi pha ddng kénh A, nwéc chira 0,1 % axit formic.

Hat 1 mi axit formic (4.7) cho vao 1 000 ml nwéc (4.3), khudy déu. Dung dich nay khi dwgc bao quén &
nhiét 4 phong c6 thé bén dén 1 tuln.

5 Thiét bj, dung cu
St dung thiét bj, dung cu clia phong thir nghiém théng thudng, cy thé nhu sau:

5.1 Hé théng may séc ky 16ng khéi phd hai lan (LC-MS/MS)

Bom 2 kénh dung méi gradient;

Pau dé ba t cwe véi ngudn ion héa ESI;

May tinh va phin mém phan tich;

Hé théng bom mau tw ddng.

5.2 Can phan tich, cé d6 chinh xac dén 0,01 mg.

5.3 May ly tim lanh, tic dé 200 r/min dén 15 000 r/min.

5.4 May vortex, toc do ti da 2 000 r/min.

5.5 Tu sdy, dai nhiét do dén 250 °C.

5.6 B¢ bay hoi nite, c6 diéu chinh nhiét do.

5.7 May lic ngang.

5.8 Bé siéu am.

5.9 Pipet pasteur, nhya dung tich 5 ml,

5.10 Tu lanh 4m sAu, dai nhiét 4o tir am 20 °C dén am 30 °C.

5.11 Micropipet, dung tich 5 pl dén 50 pl, 10 ul dén 100 i, 20 ul dén 200 i, 100 l @én 1 000 pl va 1
ml dén 5 ml.

5.12 Binh djnh mrc, dung tich 10 ml, 50 mlva 1 000 ml.

5.13 Ong ly tdm, dung tich 50 ml.
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5.14 Lo dyng méu, dung tich 1,5 ml.
5.15 Lo thiy tinh, dung tich 100 ml, 1 000 ml.
5.16 Mang loc nylon, kich thwdc 16 0,2 ym dwang kinh 13 mm.
5.7 Lo dyng dung djch chuén, dung tich 10 ml, 50 ml.
5.18 Ong thay tinh, dung tich 8 ml.
5.19 Ong dong thiy tinh, dung tich 100 ml.
6 Liy mau

Viéc 14y mau khéng qui dinh trong tiéu chudn nay. Mau phéng th(t nghiém nhan dugc phai 1a mau
khéng bj hu héng hodc thay ddi trong qua trinh van chuyén va bao quan.

7 Chuan bj méau
7.1 Chun bj miu the

Can 19+ 0,01 g miu da ddng nhét vao éng ly tdm 50 ml (5.13). Thém 100 pl dung dich hdn hgp ndi
chuén (4.25). Lic déu bing may vortex (5.4) 30 s sau d6 @& yén 15 min trwdc khi tién hanh cac buwéc tiép
theo.

7.2 Chuén bj miu tring

M&u tréng 1a mau mat ong khéng c6 sulfonamid. Trong mét 16 mau phan tich, chuén bj téi thiéu mét mau
tréng.

7.3 Chudn bj miu kiém soat

MAu kiém soat dwgc chuén bj tir mau trang c6 bd sung 20 ul dung dich chuén hén hep (4.22) va 100 l
dung dich h8n hep ndi chuan (4.25) dé& cé dwoc ndng @6 chudn clia mau kiém soat 14 20 pg/kg va néng
d6 chéat ndi chudn la 100 pg/kg. Lac déu bing mdy vortex (5.4) 30 s sau d6 dé yén 15 min trwdc khi
tién hanh cac budc tiép theo.

7.4 Chuén bj miu dé dng dwéng chuln

Puwong chudn dwoc dng trén mau tréng (7.2) thém chudn & cac ndng dé khac nhau 0, 10 pglkg, 20
ug/kg, 50 pglkg, 100 pglkg va 200 pg/kg.

Cho I4n Iwot cac dung dich chudn hdn hop (4.21), (4.22) va dung dich hén hop ndi chuén (4.25) vao
cac bng ly tam c6 chira mAu tring theo Bang 1, Iac 15 s bang may vortex (5.4), sau d6 dé yén 15 min
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trwée khi tién hanh céc budc tiép theo.

Bang 1 - Néng d§ cac dung djch chuén ding dé xdy dyng dwéng chudn

Nang ab shitchudn | Tt B e o vk | chud (424 o vio
trong miu {pglkg) () (ul) (1)
0 0 g 100
10 10 N 100
” 20 - 100
50 50 - 100
100 . 10 100

200 - 20 i

8 Cach tién hanh

8.1 Chiét mau va lam sach mau

Cho vao mau 2 ml axit clohydric (4.10);

Pura vao bé siéu am (5.8) trong 30 min;

Thém 3 ml axit xitric (4.9);

L&c bang may vortex (5.4) 30 s;

Thém 10 ml axetonitril 0,1% axit formic (4.11);

Léc b&ng may I4c ngang (5.7) trong 10 min;

Thém 2 g natri clorua (4.5);

L&c bang may vortex (5.4) 30 s;

Ly tam mAu & 4 500 r/min bang may ly tam lanh (5.3) trong 10 min;
Hut hét I6p dung dich phia trén sang 6ng thdy tinh (5.18);

Théi khd béng bd bay hoi nito’ (5.6) & 50 °C;

Haa tan can béng 1 ml dung dich metanol: nwéc (4.12);

Loc bang mang loc nylon (5.16), dwa dich chiét vao lo dwng mau 1,5 ml (5.14);

Tién hanh phan tich trén hé théng LC-MS/MS (5.1).

10



TCVN 13520:2022
8.2 Tién hanh thir nghiém trén LC-MS/MS
8.21 Yéu cduchung

Téi uu hoa cac didu kién clia sic ky 1dng nhu tée dd dong, thanh phén pha ddng, nhiét @6 ct va cac
didu kién clia dAu do MS/MS nhw dién thé, ndng lugng, khi...d8 méi chét phan tich thu dwoc ti 18 tin
hiéu trén nhidu (S/N) 1&n hon 3 cho cac phan manh ion va ludn tdn tai 4 diém nhan dang (IP) bao gém
1 ion me, 2 ion con; khéng cé pic nhiéu tai vi tri cda pic phan tich.

8.2.2 Cac didu kién sau day cho thdy phii hop dé phan tich

8.2.2.1 Diéu kién trén LC

Cot séc ky: RP C18, dwirng kinh trong 2,1 mm, chiéu dai cot 150 mm, kich thwéc hat 5 um.
Nhiét @6 cét: (40 £ 5) °C,
Thc db dong: 0,2 ml/min.

Thé tich bom mau: 5ul.
Thoi gian phan tich: 25 min.
Pha ddng: Chay theo churong trinh gradient thé hién theo Bang 2.

Bang 2 - Piéu kién gradient cho hé théng LC

Kénh A Kénh B
Thei gian (min) | Nwéc chira 0,1 % axit formic | Axetonitril chiva 0,1 % axit formic
(4.27) (4.26)
0 97 3
1 97 3
20 3 97
21 3 97
22 97 3
25 97 3
8.2.2.2 Diéu kién trén MS
Kiéu ion hoa: ESI (+)
Nhiét d6 ngudn ion héa: 150 °C
Nhiét d8 hoa hoi dung méi: 400 °C

11
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Toc @6 dong khi lam bay hoi dung méi: 600 L/h

Téc a9 dong khi qua khéi non: 20 Lh

Ap suét khi va cham: Argon, p = 2,93%10° mbar
Dién thé mao quan: 2,0kV

Bang 3 - Didu kién phan manh MS/MS

Thoi Néng lwong | Nang lwong
STT Khang sinh gian luu 10:1 ;:)9 Io(rrl]::zt;n va cham CE (Sample
(min) ( (V) Cone) (V)
o 91,8 24
1 Sulfadiazine 7,3 250,9 1558 18 22
. 91,8 30
2 Sulfamethazine 87 278,8 1558 20 28
! . 91,8 32
3 | Sulfaguinoxaline 11,3 300,8 155.8 16 28
- 91,8 28
4 | Sulfapyridine 78 249,8 155,8 16 28
5 | Sulfadiazine-d, 7,3 2548 159,8 14 26
6 | Sulfamethazine-d, 8,7 2829 185,8 18 30

CHU THICH: ion %y higu ( * ) diing d& dinh lvgng. Sulfadiazine-ds st dung cho sulfadiazine va sulfamethazine-ds st dyng cho
sulfamethazine, sulfapyridine va sulfaquinoxaline.

8.3 Trinh tw bom miu

— Bom dung méi kiém tra may: axetonitril (4.1);
- Bom cac dung dich |ap dwong chuan;

- Bom méiu trang;

- Bom mau kiém soat;

~ Bom méu thi,

8.4 Tinh toan va biéu thj két qua

8.4.1 Dwng dwéng chudn

Dung phuong trinh bac nhét gitra hé sé tin hiéu RF véi ndng do chét chudn bd sung vao mau (x)
theo phuong trinh dwang chudn: RF = ax + b,

Trong do:

12
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b 1a diém cét cGia duong chudn véi truc tung;
a 14 hé sb goc ctia dwong chuén.

RF dugc tinh theo céng thirc:

Trong dé:
Sp: dién tich pic clia ion dinh lgng chét cAn phan tich;
Spis: dién tich pic clia ion the cAp cta chat ni chuan.
8.4.2 Tinh va biéu thi két qua
Ham lweng chét phan tich trong mAu, X, microgam trén kilogam (ug/kg) durgc tinh theo Cong thirc sau:

_CxVxF

m

X
Trong dé:
C 14 ndng dd chét phan tich trong dung dich mAu thi, tinh bing microgam trén lit (pg/l),;
V' 14 thé tich cudi ciing clia mau the, tinh bang mililit (mi);
F la hé sé pha lodng mau khi do (néu khong pha loang, F = 1);
m 14 khéi lwgng mau thix, tinh bang gam (g).
K&t qua dwoc biéu thj dén hai chi s6 thap phan sau dau phay.
9 Baéo cao thir nghiém
Béo céo thlr nghiém phai ghi ré:

Thong tin cn thiét v& viéc nhan biét ddy dd mau thi;

Phuong phap [dy mau da st dyng, néu cé;

Phuong phép thir da st dung, vién dén tiéu chuén nay;

Cac chi tiét bat thwong khac c6 thé anh hudng téi két qua thir nghiém;

Két qua thi» nghiém thu dwgc.

13
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Th muc tai liéu tham khao

[1] Qui trinh néi bd VS1/QT/207/TD “Mat ong ~ Xac dinh dw lwgng nhém sulfonamid béng phuong
phap sdc ky 18ng khéi phé hai [An”.

[2] Quantitative LC/MS-MS Determination of Sulfonamides and Some Other Antib AOAC Vol.85,
No 4, 2002.

[3] Analysis of Sulfonamides in Honey Using the SCIEX TripleQuad™ 3500 System.
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