Lévi noi dau

TCVN 8544:2010 dwoc chuyén doi tir 10TCN 833:2006 thanh Tiéu chudn Quéc
gia theo quy dinh tai khoan 1 Biéu 69 cla Luat Tiéu chudn va Quy chuan k§
thuat va diém a khoan 1 Didu 6 Nghi dinh sé 127/2007/ND-CP ngay 1/8/2007
clia Chinh phl quy dinh chi tiét thi hanh mét sé diéu clia Luét Tiéu chudn va Quy
chuan k¥ thuét;

TCVN 8544:2010 do Cyc chan nudi bién soan, Bé Nong nghiép va Phat trién
néng thén dé nghi, Téng cuc Tiéu chudn Do lwéng Chét lvgng thAdm dinh, B
Khoa hgc va Céng nghé cong bd.



Thirc an chan nudi — Xac dinh ham lwgng clotetracyclin,
oxytetracyclin va tetracyclin bang phwong phap
sac ki long hiéu nang cao

Animal feeding stuffs — Determination of chiotetracycline, oxytetracycline
and tetracycline contents by high-performance liguid chromatographic method

-

1 Pham vi ap dung

Tiéu chuan nay quy dinh phuong phap xac dinh ham lwegng cac khang sinh clotetracyclin (CTC),
axytetracyclin (OTC) va tetracyclin (TC) trong thirc &n chén nudi bing séc ki ldng hiéu nang cao (HPLC).

Gioi han dinh lwgng cia phwong phap la 0,3 markg.

2 Tai liéu vién dén

Cac tai lidu vién dan sau day rat can thiét cho viéc ap dung tigu chuan. Bdi voi cac tai liéu vién dan ghi
nam céng b thi ap dung phién ban dwoc néu. DI voi cac tai lidu vién din khéng ghi ndm cong bé thi
ap dung phién ban méi nhat, bao gbm ca cac slra doi, bé sung (néu ca).

TCVN 6952:2001 (ISO 6498:1998) Thurc 8n chan nuéi — Chuan bj mau thir.

TCVN 4851 (ISO 3696) Nudc dung dé phan tich trong phong thlr nghiém — Yéu cau ky thuat va
phurong phap the

3 Nguyén tac

Cac khang sinh nhom tetracyclin trong mau thire &n chén nudi duoc chiét bang dung dich dém & pH 4,0.
Dich chiét duwoc lam sach bang cdt chigét pha ran C18. Cac tetracyclin dwgc tach va dinh lwgng trén hé
théng sdc ki 16ng hidu nang cao véi detector UV & burrde sang 350 nm.



4 Thubc thir

Chi sir dung cac thudc thir tinh khiét phan tich va nuéc duge sir dyung phai I nwée loai 1 theo
TCWVN 4851 (1SO 3696), triv khi ¢ quy dinh khac. Cac dung méi phai dat chat lwgng dé diing cho HPLC.

4.1 Metanol.

4.2 Axetonitril.
4.3 Dung dich dém Mclivaine, pH 4,0 £ 0,05

Dung dich A: Can 28,4 g natri hydrophosphat (Na;HPO,) khan cho vao binh dinh mire mét vach 1 000 ml,

hoa tan va dinh mirc dén vach bang nuwéc, lac déu.

Dung dich B: Can 21,0 g axit xitric ngam maét phan t&¥ nwéce (CsHq07.H:0) cho vao binh dinh mire dung
tich 1 000 ml, hoa tan va dinh mic dén vach bang nuwoc, lac déu.

LAy 625 ml dung dich A va 1 000 ml dung dich B cho vao binh dinh mire 2 000 ml, lac déu. Si dung
may do pH didu chinh pH ciia dung dich trong binh dén pH 4,0 + 0,05 bang cach thém tirng giot dung
dich axit clohydric (HCI) 0,1 M ho&c dung dich natri hydroxit (NaOH) 0,1 M. Dung dich da pha bén trong
mat tuan.

4.4 Dung dich dém Mcllvaine - EDTA

Hoa tan 60,5 g dinatri etylen diamin tetraaxetat ngam hai phan tdr nuwée (Na;EDTA.2H,0) vao 1 625 mi

dung dich dém Mcllvaine (4.3), lac dén tan hét va tron déu. Dung dich da pha bén trong mét tuén.
4.5 Dung dich axit oxalic trong metanol

Haa tan 1,26 g axit oxalic ngam hai phan tr nwdc (C:H;04.2H:0) trong binh dinh mdre mdt vach 1 000 mi

va dinh mlre dén vach bing metanol, ldc déu. Dung dich da pha chi st dung trong ngay.
4.6 Dung dich khang sinh chuén

LL'U ¥: Viée chudn bj cac dung dich chuan phai dwge tién hanh tranh anh sang tryc tiép va bao quan

trong lo sam mau.
4.6.1 Dung dich chuan gdc, 1 000 pg/mi

Can 108 mg mébi chit chudn khang sinh nhom tetracyelin, gém clotetracyclin hydroclorit (CTC),
oxytetracyclin hydroclorit (OTC) va tetracyelin hydroclorit (TC), loai tinh khiét c6 kém theo gidy chirng
nhan v& ham lwgng, chinh xac dén 0,1 mg, cho vao 3 binh dinh mirc mat vach riéng biét dung tich



100 ml (lweng can dwoc didu chinh theo ham Iwgng khang sinh). Hoa tan va dinh mirc dén vach bang

metanol, lc déu.
Cac dung dich chuan goc duge bao quan & —20 °C, co thé bén duoc 3 thang.
4.6.2 Hén hop dung dich chuan goéc, 100 pgiml

Lay chinh xac 10 ml méi dung dich chuan gbc 1 000 ug/ml (4.6.1) cho vao binh dinh mlrc mét vach

100 ml, dinh mic dén vach bang metanal, ldc déu.
4.6.3 Hén hop dung dich chuan iam viéc, 25 ug/mi

LAy chinh xac 2,5 ml dung dich chuén hén hgp 100 pg/ml (4.6.2) cho vao binh dinh mdre mét vach 10 mi,

dinh murc dén vach bang metanol, lac déu,
H&n hop dung dich chudn 1am viéc dwoc bao quan & 0 °C dén 5 °C, co thé bén duoc 1 tuan.
4.6.4 Day dung dich chuan phan tich séc ki, 0,25 pg/ml, 0,50 pg/ml, 1,25 pg/ml, 2,50 pg/ml va 5,00 pg/ml

L&y chinh xac 100 ul, 200 pl, 500 ul, 1 000 ul, 2 000 ul dung dich chudn lam vigc 25 pg/ml (4.6.3) clia
hén hop cac tetracyclin cho vao binh dinh mic dung tich 10 ml. Thém 6 ml dung dich axit oxalic trong

metanal (4.5) va dinh mire dé&n vach bang nude, lac deu.
Dung dich d4 pha dugc bdo quan & 0 °C dén 5 °C, co thé bén dugc 1 tuén.
4.7 Pha dong cho HPLC

Hoa tan 1,26 g axit oxalic ngam hai phan t& nwde trong binh dinh mdre mét vach 1 000 ml va dinh mirc
dén vach bang nuwirc, lac déu. Trén 600 mil dung dich axit oxalic nay véi 300 ml axetonitril va 100 ml
metanol, lic déu, loc hén hop dung dich thu duge gqua mang loc 0,45 um sau do siéu am dudi khi &

nhiét d6 phong trong 30 min. Dung dich da pha chi sir dung trong ngay.

5 Thiét bi, dung cu

St dung cac thiét bi, dung cu ciia phong thir nghiém théng thudng va cac thiét bi, dung cy cy .thé sau:
5.1 Céan phan tich, co thé can chinh xac dén 0,1 ma.

5.2 Can, co thé can chinh xac dén 0,01 g.

5.3 May li tam lanh, c6 tde do 3 000 r/min.

5.4 Ong li tam, dung tich 50 ml béng polypropylen hode béng thuy tinh, c6 nap day.



5.5 May lac tron hodc may lic ngang, c6 thé dat the d6 250 r/min.

5.6 May do pH, c6 thé do chinh xac dén 0,05 don vi.

5.7 Ray, cé ot 16 1 mm.

5.8 Binh dinh mire, dung tich 10 ml, 100 ml, 500 ml, 1 000 ml va 2 000 ml.
5.9 Pipet ti dgng, co thé diéu chinh dwoc tir 2 ul dén 10 pl.

5.10 Micropipet, dung tich tir 10 ul dén 100 pl.

5.11 Pipet tw dong, 2 ml, 10 ml va 20 ml.

512 Bé siéu am.

513 Bom hat chan khéng.

5.14 C6t chiét pha ran (SPE), C18 loai500imal6 mi:

5.15. Mang loc, c6 ¢& 16 0,45 um.

5.16 Lo nho dang cho HPLC, cé nap van PTFE.

5.17 Binh nén, dung tich 125 ml, cé nép bang thly tinh.

5.18 Thiét bj trén mau phong thir nghiém, loai Hobart Model C 100 T hoac twong duong.
5.19 Thiet bj chia mau, logi hinh nén hodc loai nhiéu ranh cé hé théng phan phéi.
5.20 Hoép dwng mau, co nap kin.

5.21 Gidy lgc, Whatman No.41 (15 cm) hoc loai tuong duong.

5.22 Hé thong HPLC, gbm co:

5.22.1 May sac ki I6ng hiéu ning cao.

5.22.2 Binh chira dung mai.

5.22.3 Hé théng bom mau.

5.22.4 Detector UV, co thé do & budc séng 350 nm.

5.22.5 B¢ tich phan, hoac may tinh x 1i dir lidu.



5.22.6 Cot phan tich HPLC pha dao, cé kém cot bao vé
Chiéu dai: 250 mm
Bbuwéng kinh trong: 4,6 mm
Hat nhi: C18, ¢t hat 5 um hodc twong duong

CHU THICH: C6 thé st dyng ¢8t ngdn hon, vi du co chigu dai bir 120 mm dén 150 mm.

6 LAy mau va chuan bi mau
6.1 Lay mau

Phwong phap 14y méu khéng duwrge quy dinh trong tiéu chuédn nay, nén Iy méu theo TCVN 4325:2007
(ISO 6497:2002) Thire dn chan nudi — Lay mau [1].

MAu givi dén phong thir nghiém phai dung 1a mau dai dién, khong bi hie hdng hodc bi bién doi chat

lwong trong qua trinh van chuyén va béo quan.
6.2 Chuan bi mau
Chuan bi mau thir theo TCVN 6952:2001 (ISO 6498:1998).

Nghién mau phong thik nghiém (khoéng nhd hon 500 g) dé Ipt qua ray c6 c& 16 1 mm (5.7). Trén déu
mau béng thiét bi trén méu (5.18) trong theri gian 10 min. Sau d6 chia hdn hgp bang thiét bj chia dbi
hoéc thiét bi chia mau (5.19) dén khi thu dugc lwgng mau thir khéng nhd hon 100 g.

Cac mau thir dwoc bdo quan trong cac hép drng mau (5.20) & didu kign nhigt d6 tir 2 °C dén 25 °C,
noi khé.

LUU Y: Nén nghién, trén mau trong phong cd théng gid, nén deo kinh, khau trang va gang tay béo vé.

7 Cach tién hanh
7.1 Chiét va lam sach mau thir
7.1.4 Chiét mau

7.1.11 GCantir 1 g dén 5 g mu thek d& dugc chuan bj theo 6.2 (tuy theo ham lwgng khang sinh co
trong mau), chinh xac dén 0,1 mg, cho vao binh nén dung tich 125 ml (5.17), thém ti&p 20 ml dung dich
dém Mcllvaine - EDTA (4.4) va day nép, Iac manh trén may l&c (5.5) trong thei gian 30 min. Gan phan
dich chiét chuyén sang éng li thm (5.4), day nép va tién hanh Ii tdm v&i tée do 3 000 r/min & 4 °C trong
15 min. Gan phan dich trong cho vao mét binh nén thir hai. Phdn can con lai trong binh nén ban dau



dugc chiét tiép hai lan, mdi lan ding 5 inl dung dich dém Mcllvaine - EDTA (4.4), li thm va gop cac
phén dich chiét vao binh nén thir hai.

7.1.1.2  Loc dich chiét thu duge & binh non thir hai qua gidy loc Whatman No.41 (5.21) vao binh nén
khac. Chi ¥ 1am dm gidy loc bang dung dich dém Mcllvaine - EDTA truée khi loc. Trang binh nén thee
hai béng 2 ml dung dich dém Mcllvaine - EDTA, 1ap lai hai 14n va chuyén tét ca qua gidy lpc vao binh

nan chiva dich lpc & trén.
7.1.2 Lam sach
7.1.21 Hoat hoa cit SPE (5.14) bang 20 ml metanol (4.1), sau db bﬁng 20 ml nwée, loai bo dich qua cot.

7.1.2.2 Cho cac dich chiét trong binh nén thu duge tir 7.1.1.2 vao cot SPE da dwoc chudn b & trén,
dung bom hat chan khong (5.13) va dieu chinh téc dé chay khéng qua 2 miimin. Trang binh nén bang
15 ml dung dich d&m Mcllvaine - EDTA (4.4) va chuyén hét vao cot SPE, luu ¥ khang dé cot bi kho

trong giai doan nay, rira ¢ét bang 20 ml nuéc va tiép tuc hut chan khéng dé lam khé cot thém 2 min.

7.1.2.3 Rra gidi cac khang sinh trong cét SPE C18 bang cach cho 6 ml dung dich axit oxalic trong
metanol (4.5) chay qua cdt v&i tée d6 1,5 miimin. Thu dich rira giai vao binh dinh mirc 10 ml. Sau khi
dich rira giai chay hét, tiép tuc hat chan khong thém khodng 10 s d& dam bao thu hét dwogc dich riva
gidi. Binh mirc dich thu dugc dén vach béng nudrc, lac déu, sau db loc qua mang loc ¢6 ¢ 16 0.45 um
{5.15) vao I nho ding cho HPLC (5.16) @& phan tich trén hé théng séc ki.

7.2 Chuén bj miu tring

Mau tréng la mau thire &n chin nudi dwoc xac dinh la khdng co khang sinh nhém tetracyclin. Mau tréng
dwoc chudn bi trong tw nhw @6i véi mau thir theo 7.1.

7.3 Chudn bj mau dé xac dinh dé thu hbi
Mau dé xac dinh 6 thu hdi dugc bd sung mét lwong khang sinh xap xi dung dich chudn gdc.

Vi DY: Chudn bi dich méu thu héi co ham lwgng khang sink 1 mg'kg nhu sau: ding pipet hit 200 ul dung dich chuén lam viéc
25 pg'ml (4.6.3) cho vao 5 g méu trdng (7.2), tiép tuc qua trinh chidt mau twong W nhu @i vei mau the: theo 7.1

7.5 Tién hagh trén HPLC
7.5.1 nibgzen sac ki

Cot séc ki theo 5.22.6:

Pha ddng: theo 4.7;



Téc do dong: 1 mlfmin;

Nhiét do cot: 309G
Detector UV buwéc song 350 nm;
Thé tich bom: 50 pl.

7.5.2 Phwong phap xac dinh

7.5.21 Nén sir dung cot bao vé, viéc str dung bao vé cot khéng cé bat cir anh hudng ndo dén két qua
phan tich.

7.5.2.2 Can béng hé thdng séc ki bang pha dong (4.7) 30 min trede khi bom mau.
7.5.2.3 Quy trinh bom méau theo thir t nhw sau:
— dich mau tréng;

dung dich chuan lam viéc;

dich mau thu hoi;

— dich mau thi;

dung dich chuan lam viéc.

Can bom cac dich chudn truée va sau mbi dot phan tich, khéng nén dé qua 20 lan bom mau cho mdi
dot phan tich. Néu qua 20 Ian thi phai bom cac dung dich chuan thém Ian nira vao khoang gitra dot
bom mau.

7.5.2.4 Xac dinh dién tich (hodc chidu cao) pic ddi voi cac dung dich chudn va dung dich mau thiy

twong Lng.

7.5.2.5 Sau khi chay may phai lam sach hé théng HPLC bang hén hop gom nudc : axetonitril (4.2) :
metanol (4.1) theo i 1& 7 : 2 : 1 (phan thé tich) trong 30 min.

8 Tinh két qua
8.1 Dwng dwéng chuan

8.1.1/ Phai dam bdo ring cac dién tich pic clia méu thir déu khéng vwrgt qué dién tich pic cia mau
chuZh & néng a6 Ién nhét, trong tredng hop vuot qua thi tién hanh thir nghiém lai voi do pha loéng
phu hop.



8.1.2 Xay dung duéng chuan biéu thi méi quan hé gilra dién tich pic thu dwec cla dung dich chuan

voi ndng do clia tirng loai khang sinh theo quan hé tuyén tinh bac 1:
y=ax+h
Trong do:
vy la dién tich pic (hodc chiéu cao ela pic);
x la néng dd clia tirng loai khang sinh;
a lahé sd goc;
b la hang sb.
8.2 Tinh toan

-

8.2.1 Ham lugng cac khang sinh ¢6 trong mau thie, X, tinh bang miligam trén kilogam (mgfkg), dugc
tinh dra vao dudng hdi quy tuyén tinh (8.1.2) theo céng thirc sau:

Trong dé:
Y Ia higu so gilva dién tich pic clia dich chiét mau thir va dién tich pic clia méu tring;
a, b la cac théng so clia dwéng chuan y = ax + b (xem 8.1.2);
V 13 thé tich dich chiét thu duge sau khi lam sach (7.1.2.3), tinh bang mililit (mi);
m la khdi lwgng mau thir, tinh bang gam (g).

8.2.2 Két qua cudi cling 4 gia trung binh cla hai lan phan tich 13p lai. Gia tri trung binh dwegc lam tron
dén mdt chir s6 thap phéan.

8.2.3 X&c dinh dé thu hoi, B, tinh béng phan trdm (%), theo cing thirc sau:
R =5‘x1ﬂ[}
C

Trang dé:

C; la ham lwgng tirng tetracyclin xac dinh dugc theo quy frinh phan tich, tinh bang miligam trén
kilogam (mg/kg);



C la ham lugng cla tirng tetracyolin dwgc bd sung vao mau (1 malkg).

P& thu héi duoc xac dinh cho méi lan chay mau phai ndm trong khoang tir 80 % dén 110 %.
9 Bao cao thir nghiém
Bao cao thir nghiém phai ghi ro:

moi théng tin can thiét d& nhan biét day di vé mau thi;

phurong phap 1y mau da dang, néu biét;
—  phuwong phap thir da dung, cling nhu vién dén tiéu chuan nay;

_  tt ca céac chi tiét thao tac khéng quy dinh trong tiéu chuén nay, hodc tuy ¥ lwa chon clng véi cac
chi tigt bat thwéng ndo khac ca thé anh hudng téi két qua;

~  két qua thir nghiém thu duge.
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