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L&i n6i ddu

TCVN 11283:2016 dwgc xay dyng trén co s& tham khdo AOAC 9$6.13
Ethoxyquin in feeds. Liquid chromatographic method,

- TCVN 11283:2016 do Vién Ch&n nudi bi&n soan, B& Néng nghiép va
Phat trién ndng thon @& nghij, Téng cuc Tidu chudn Do Iwdng Chit lvong

thdm dinh, B3 Khoa hoc va Céng nghé cang bé.
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TIEUCHUANQUOC GIA TCVN 11283:2016

Thirc an chan nudi - Xac dinh ham lwong ethoxyquin -
Phwong phap sic ki I6ng

Animal feeding stuffs - Determination of ethoxyquin content -

Liquid chromatographic method

1 Pham vi ap dyng

Tiéu chuan nay quy dinh phwong phép séc ky Idng d& xac dinh ham lugng ethoxyquin trong thirc &n

chan nuébi.

CHU THICH: D4&i v&i bt thit va thirc #n dang ép diin dung cho thu nubi, khoang dinh Irgng clia phuong phap 1a to 0.5 pg/g

d@én 300 pg/g. -

2 Tailiéu vién dan

Céc tai liéu vién din sau rét cin thiét cho viéc 4p dung tiéu chuén nay. D4i véi cac tai liéu vien din ghi
n&m cong bé thi &p dung phién ban dugc néu. B6i véi cAc tai lidgu vién d&n khéng ghi ndm cong bé thi
&p dung phién ban md&1 nhét, bao gbm ca cac sira ddi, bd sung (néu cd).

TCVN 6952 (ISO 9498), Thirc &n chan nudi~ Chuén bj mau thi.

3 Nguyén tic

Ethoxyquin duwerc chiét béng axetonitril.. Dich chiét dwoc phan tich béng séc ky 16ng déng dong voi
detector huynh quang. '

4 Thudc thir va vat liéu thir
Chi st dung céc thudc thir tinh khiét phan tich, trir khi cé quy dinh khac.
41 Nwére, dung cho phan tich séc ky 1dng.

4.2 Axetonitril (C,H;N), ding cho phan tich sic ky 1dng.
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4.3 Dung dich amonl axetat (C;H;NQO,), 0,01 M

Hoa tan 0,231 g amoni axetat trong 300 m{ nwéc. Chudn bj dung dich nay trong ngay st dung.

4.4 Pha ddng diing cho sic ky 1dng, axetonitril (4.2) va amoni axetat 0,01 M (4.3) véi ty 16 70 : 30
(thé tich).

Chuan bi pha déng nay trong ngay s dung. Loc va khi& khi 30 min trwéc khi st dung.
4.5 Ethoxyquin (C14HisNO), dang Idng, c6 dd tinh khiét khodng 93,5 %.

4.6 Dung dich chuén

4.6.1 Dung djch chudn géc ethoxyquin, 400 pg/ml

Can mét lugng chét chuén (4.5) twong &rag véi 0,1000 g ethoxyquin dang 16ng vao binh dinh mirc sam
mau 250 ml (5.7) va thém axetonitril (4.2) dén vach.

CHU THICH: Luong ethoxyquin cin @& chudn bj dung dich chuan géc phy thuée vao 44 tinh khiét clia dich 1dng, vi dy: 46 tinh
khiél 93,5 % thi lvong ethoxyquin dang 1dng cAn ty I3 0,1000/0,935 = 0,1070 g.

4.6.2 Dung dich chuan ethoxyquin, 4,0 ug/ml

Chuyén 5,0 m! dung dich chuan géc ethoxyquin (4.6.1) sang binh dinh mirc sAm mau 50 mi (5.7), thém
axetonitril {4,2) dén vach va trén k.

Chuyén 5,0-n:il dung dich nay sang binh dinh mic s3m mau 50 ml (5.7) khac va thém axetonitril (4.2)
dén vach.

4.6.3 Dung djch chuan ethoxyquin, 1,0 pg/ml

Chuyén 25 mi dung dich chun ethoxyquin 4,0 pg/ml (4.6.2) sang binh dinh mtc sam mau 100 mi (5.7),
* thém axetonitril (4.2) G&n vach va tron ky.

4.6.4 Dung dich chuan ethoxyquin, 0,4 pg/ml

Chuyén 10,0 mi dung dich chuén ethoxyquin 4,0 pg/ml (4.6,2) sang binh dinh mirc sam mau 100 ml (5.7),
hém axetonitril (4.2) &&n vach va tron k§. :

4.6.5 Dung djch chuln ethoxyquin, 0,10 pg/ml

Chuyén 5,0 m! dung dich chun athoxyquin 1,0 pg/ml (4.6.3) sang binh dinh mirc sdm mau 50 ml (5.7),
thém axetonitril (4.2) @én vach va trén k.
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466 Dung dich chudn ethoxyquin, 0,06 ug/ml

Chuyén 6,0 ml dung dich chudn ethoxyquin 1,0 pg/mi (4.6.3) sang binh dinh mirc s2m mau 100 mi (5.7),
thém axetonitril (4.2) dén vach va tron k¥.

4.6.7 Dung dich chudn ethoxyquin, 0,04 ug/ml

Chuyén 10,0 ml dung dich chudn ethoxyquin 0,4 pg/mi (4.6.4) sang binh dinh mirc s&m mau 100 ml (5.7).
thém axetonitril (4.2) Gén vach va trén k.

4.6.8 Dung dich chuén ethoxyquin, 0,02 pg/mi

Chuyén 2,0 ml dung djch chudn ethoxyquin 1,0 pg/ml (4.6.3) sang binh dinh mirc sBm mau 100 m! (5.7),
thém axetonitril (4.2) dé&n vach va trdn k§.

4.6.9 Dung dich chuin ethoxyquin, 0,01 ug/ml

Chuyén 25 ml dung dich chuén ethoxyquin 0,04 ug/ml (4.6.7) sang binh dinh mtsc s8m mau 100 ml (5.7),
thém axetonitril (4.2} aén vach va trjn k¥.

Céc dung dich chudn ethoxyquin ¢6 thé bén dugc mdt ngay. Cha y bédo quén Iranh anh sang.
Tiry thudc Va0 céc ndng dd ciia chét phén tich, c6 thé bd qua mot sé ndng dd dung dich hiéu chuén.

Str dung cac dwéng hiéu chudn riéng cho cac ndn miu vGi céc ndng d6 ethoxyquin thip hon hoic
cao hen 0,1 pg/ml.

5 Thiét bi, dung cy
S(r dyng céc thiét bj, dung cy théng thwéng clia phang thiy nghiém va cu thé nhuwr sau:

51 May sic ky [éng (LC), &p suét hoat dong Ién dén 1500 psi £ 200 psi, co bd phan tich phan dién
tich pic, ca bom LC dang dong va bd phan 1am néng cot.

Céc didu kién van hanh;

= thé tich bom: 20 w;

- tbc @6 dong: 1,3 mimin;
— " nhiét a§ cot; 35°C;

detector huynh guang c6 bwéc séng kich thich 360 nm va buérc séng phat xa 432 nm;

th&i glan Iwu ethoxyquin: 6 min;
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Bom pha déng LC qua cdt trong 30 min dén 60 min & tde d6 1,3 mlimin cho dén khi hé théng can bang.

5.2 CotLC, kich thwée 250 mm véi duwdng kinh trong 4,6 mm, C18 octadécylsi!an, c&Sumvacd1d
100 A

5.3 Bo ldy ;1151., c6 thé phan phéi 20 pl.

54 Lo aumg miu sdm mau.

5.5 May ly tAm, c6 th& duy tri gia téc 3 000 g.

5.6 Ongly tam, dung tich 2 ml |

5.7 Binh dinh mirc s4m mau, dung tich 50 ml, 100 mi va 250 ml.

5.8 Canphan tich; c6 thé can chinh xéc dén 0,1 mg.

5.9 Pipet, co thé phan phéi dwec cac lrgng tir 1,0 mt dén 5,0 ml, chinh xac'dén £ 1 %.
510 May tron vortex.

5.11 _Pipet dinh mtrc, dung tich & ml, 6 ml, 10 ml va 25 ml.

5,12 May nghién phéng thir nghiém.

513 Bdloc mang, c& 15 0,4 pm,

6 Liymiu

Mau gi¥i @én phong thiv nghiém phéi dung |a mu dai dién. Mau khéng bj hir hdng hodc thay ddi trong
subt qua trinh van chuyén hodc bdo quan.

Viéc lay mau khéng quy dinh trong tiéu chudn nay, nén Iy mau theo TCVN 4325 (ISO 6497) Thir an

chan nudi - Ly méu.

7 Chuan bi miu thiv

Chuén bj m3u th{ theo TCVN 6952 (ISO 9498), mau phong thir nghiém sau khi nghién cé c& hat nho
hon hodc béng 0,85 mm. ’

Béo quan m&u_nghién trong vat chira kin dé gidm thidu nhiét va tranh tiép xtic v&i anh séng. Phan tich
mau thi¥ trong vong 30 ngay sau khi nhan.
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8 Cach tién hanh
8.1 | On dinh hé théng
Hiéu chuén hé ihﬁng LC béng cac dung dich hidu chuén ethoxyquin.
Hé théng LC phai dap {rng durgre céc tidu chi sau:

- Ethoxyquin dugc riva gidi frong khodng 6 min;

— Tbng thdi gian chay khéng viegt qua 8 min dén 9 min;

— Co thé phdi didu chinh cac didu kién séc ky d& dam bao thei gian lwy dang.

T¥ 1€ tin hiéu/nhidu cla dung dich chuén ethoxyquin 0,01 pg/ml (4.6.9) cin Ién hon hodc béng 3. DO
1éch chuén twong déi (RSD) clia ndm I&n bom i&p lai dung dich chudn ethoxyquin 0,1 pg/ml (4.6.5)
phdi nhé hon hodc béng 2,0 %. Mt khéc, 1p lai cac budc hidu chudn va kim tra 6 chum béng
dung dich chuén ethoxyquin 0,1 pg/ml (4.6.5). Néu RSD vén I&n hon 2,0 % thi kidm tra lai thidt bi.

Tinh ndng d6 ethoxyquin theo dién tich pic do dugc.

8.2 Chiét mau

Can hai ph&n méu thir, m8i phén khodng tir 0,06 g dén 0,1 g cho vao cac éng ly tam 2 mi (5.6). Ding
pipet phan phéi (5.9) hodc pipet dinh mivc (5.11) thém 1,5 ml axetonitril (4.2) vao mdi éng va day chat
nit. Néu phan tich phdn mau thi¥ |&n hon thi tang lwgng axetonitril twong ng d& duy tri ty 1& 0.5 g
mBu th trong 7.5 ml dung méi, “

Trén k§ trén mdy trén vortex (5.10) trong 1 min va d& y&n 20 min. Tron lai 1 min trén may 1rdn vortex réi
ly tam trén méy (5.5) trong 1 min & gia té¢ 3000 x g. Chuyén Iép chiét phia trén sang lo dyng mAu sm
mau (5.4) va tién hanh phan tich LC.

8.3 Dyng dwérng chuin

Trwedre khi phan tich cac dung dich méu thik, cho chay cac dung dich chuén ethoxyquin (4.6) dé dung
duéng tuyén tinh. S dyng bd bom mau (5.3). Chay mét dung dich chudin sau khi chay 10 mau thi
va vao cudi mBi mé d& dam bdo d léch clia dwdng chudn 1a.nhd nhét.

S dung cac dwdng hiéu chudn riéng ddi véi cac nén miu cb cac ndng g9 ethoxyquin nhd hon va
Ién hon 0,1 pg/mi.
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8.4 Xac dinh

Pha lo&ing cac dung dich ¢6 ndng dd I&n hon 4,0 pg/ml bdng axetonitril (nghia 1& cho 200 ! phén ndi
phia trén vao 1,8 ml axetonitril va si» dung hé sé pha lo&ng F = 10 trong phan tinh két qua).

9 Tinh va biéu thi két qua

Tinh ndng dd ethoxyquin c6 trong phan mau thi¥, X, bing microgam trén gam, theo cdng thirc sau:

_Cx15xF
Tow

X

Trong @6:

C landng dd ethoxyquin trong dich pha loéing cudi ciing, xac dinh t& dwdng chuén, tinh bang

microgam trén mililit;
1,5 1athé tich axetonitril dwgc bd sung vao phin m&u thiy, tinh bing mililit;

F 14 hé sb pha lodng. F = 10 ndu pha loAng cAc dung djch cé ndng d6 !én hon 4,0 pug/mi.
Néu khéng pha lo&ing thi F = 1.

w 14 khéi lwong phan mau the, tinh béng gam.

Két qua cudi cling la gia trj trung binh clia hai phép xac dinh 13p lai.

10 Bdo céao thir nghiém

Bao cao thir nghiém phai-ghi r&:

a) Moi théng tin cAn thiét d& nhan biét dAy aii vé& mau thiy;
b) Phu'orné phap ldy mau @& st dung, néu biét;

c) F’hu’crr;g phap thir 43 dung, vién dan tiéu chudn nay;

d) Tal cé cac chi tiét thao tac khéng quy dinh trong tiéu chudn nay, hodc tuy chon E:Dng v&i cac chi tidt
bal thuding néo khac co thé anh hudng dén két qus;

e) Két qua thlr nghiém thu dugc.

10



Phu luc A
(Tham khao)

Két qua ctia phép thir lién phong thir nghiém
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Céc két qua clia phép thir ién phong thir nghiém vé& phwrong phép xéc dinh ethoxyquin trong thirc an
chin nudi bing séc ky 18ng dwgc néu trong Bang A.1.

‘Bang A.1 - Két qua cuia phép thir lién phdng

Miu B&t | Thiee | Bt | Thire { Thire | Bot | Thire | Thic | Thikc Thire | Bot
gia |ancho| gia |#ncho| ancho | ¢4° |&ncho{an cho|ancho| ancho | ca®
cAm® | ehd® | cAm® | méo® | ché® chs® | meo® | che® | meo®

Gid tri thém chuén, = - - - - - | 30 - 800 - | -
mg/kg 2 o I
Gid tri trung binh, mg/kg | 0,25 | 71,1 | 289 | 041 | 157 | 052 | 180 | 415 | 248 | 042 830
D6 thu héi, % - - - - - - | 800 | - 827 - | -
$6 lugng phdng thir 8 1 11 8 1 9 11 1 1 10 10
nghiém
P6 léch chudn I3p tei, s, | 0,08 | 3.2
D6 léch chudn téitap, sx | 042 | 7,6 | 13 | 021 | 298 [015| 052 | 64 | 24 | 023 | 43
D9 l¢ch chudn I¥p lai 32 | 45
twong 66i, RSO, %
D8 lach chudn tai 1ap 46 1 45 50 18 28 28 16 | 95 55 52
twong déi, RSDg, %
Giéihan l3p lai,r, mgkg® | 0,23 | 89
Gidi han tilap, R,mghkg® | 0,33 | 21 | 36 [ o058 | 80 [042| 14 | 18 | 66 | 084 | 12

‘ r=2|ax5r;

® R=28xsp

I
|
|
|

° Gia trj &6 1ap lai r duge xac dinh blng 50 sanh cAc gia trj I3p lai hai lAn cla mét mAu voi cac gié tri (8p lai hai & cia mau

mis khéc,

4 Céc mau bj nhim ty nhién,

® Céc gia trj théng ké dugc xac dinh sir dung gi& trj trung ‘binh thu dugc tir céc gid & 13p Jal hai 13n clia céc 1&n can riéng ré

trén ciing miu thi.
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