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Loi néi dau
TCVN 10638:2014 hoan toan twong duwong véi EN 14123:2003;

TCVN10638:2014 do Ban ky thuét tiéu chudn québc gia TCVN/TC/F13
Phuong phép phén tich va 14y mau bién soan, Tng cyc Tiéu chuan
Do Ivdng Chét lugng thdm dinh, BS Khoa hoc va Céng nghé cang bb.



TIEU CHUAN QuUOC GIA TCVN 10638:2014

Thwe pham - Xac dinh ham lwong aflatoxin B1 va téng aflatoxin
B1, B2, G1, G2 trong lac, qua hé tran, qua va va bét 6t - Phwong
phap séc ki 16ng hiéu nang cao cé tao dan xuét sau coét va lam
sach bang cét ai lwc mién nhiém

Foodstuffs — Determination of aflatoxin By and the sum of aflatoxin B4, By, Gyand Gz in
peanuts, pistachios, figs, and paprika powder — High performance liquid chromatographic
method with post-column derivatization and immunoaffinity column clean-up

CANH BAO — Khi ap dung tiéu chudn nay cé thé lién quan dén cac vt liéu, thiét bj va cac thao tac
gdy nguy hiém. Tiéu chuén nay khéng thé dwa ra dwec tat ca cac vén dé an toan lién quan dén
viéc st dung chiing. Ngwéi sir dung tidu chuin nay phai ty thiét 13p cac thao tic an toan thich
hop va xac dinh kha nang ap dung cac gi¢i han quy dinh trwéc khi sir dung tiéu chuén.

1 Pham vi ap dung

Tiéu chuln nay ap dung dé xac dinh céc aflatoxin By, By, Gy va G, trong qua v3, qua hé tran, qua lac va
bét 6t. Gii han dinh lwong clia phwong phép 13 0,8 ng/g ddi véi tirng loai aflatoxin hoac tét hon (cac
gia trj nhan dwgc tir nghién ctru lién phong va ndi phong thi nghiém), tly thudc vao thiét bj st dung.

2 Tailiéu vién dan

Céc tai liéu vién din sau rat cin thiét cho viéc ap dung tiéu chudn nay. Déi véi cac tai liéu vién dan ghi
nam cong bd thi ap dung phién ban dwec néu. Béi véi cac tai liéu vién dan khong ghi ndm céng bé thi ap

dung phién ban méi nhat, bao gém ca cac silra déi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987) Nudc ding dé phan tich trong phong thi nghiém ~ Yéu cau ky thuét
vé phuong phap the.
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3 Nguyén tic

Phan méu thir duoc chiét béng dung méi (metanol/nwéc) hodc dung méi co thém hexan
(hodc xycrohexan} Dich chiét miu dwoc lgc, pha loang véi dung dich nwéc mudi dém phosphat (PBS)
rdi dua 1&n cdt 4i lye min nhidm (IAC) chira cac khang thé dac hiéu déi véi tirng loai aflatoxin By, By,
G, va G, Céac aflatoxin dwgc riva gidi ra khoi cét ai lyc mién nhiém béng metanol. Binh lwgng cac
aflatoxin bing sic ky 18ng hiéu ning cao pha ddo (RP-HPLC) c6 tao dén xudt sau cot (PCD) bang
brom héa sau d6 bing detector huynh quang. Cling c6 thé tao din xuét sau ct bang brom dugc tdng
hop bing phuong phép dién héa hodc béng pyridini hydrobromua perbromua (PBFB).

4 Thuéc thir

4.1 Yéu céu chung

Chi st dung thubc thir loai tinh khiét phan tich va nwéc loai 3 trong TCVN 4851:1989 (ISO 3696:1987)
trlr khi 6 quy dinh khac.

4.2 Dung dich nwéc mudi dém phosphat (PBS)

Héa tan 0,20 g kali clorua, 0,20 g kali dihydro phosphat, 1,16 g dinatri hydro ortophosphat (hodc 2,92 g
hydrophosphat ngam 12 phén t{r H,O) va 8,00 g natri clorua trong 0,9 lit niwéc. Sau khj hoa tan, chinh
pH dén 7,4 bing HCI (0,1 mol/l) hodic NaOH (0,1 mol/l) mét cach thich hgp. Thém nuwéc dén 1 lit.

Cé thé st dung céac vién mudi dém phosphat c6 ban san trén thi trudng cé céc déc tinh twong ty.
4.3 Natri clorua.

4.4 Pyridini hydrobromua perbromua (PBPB), [CAS:39416-48-:§].

4.5 Kali bromua.

4.6 Axetonitril, loai dung cho HPLC.

4.7 Metanol, loai ding cho HPLC.

4.8 Metanol, loai k¥ thuat.

4.9 Toluen.

4.10 Hén hgp dung médi metanol va nwic

T+on 8 thé tich metanol (4.8) véi 2 thé tich nuéc.

4.11 n-Hexan, xyclohexan, loai k¥ thuat.

4.12 Axit nitric, c(HNO,) = 4 mol/l.
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413 Cot ai hwe mién nhiém

Cot 4i lyc chira céc khang thé ¢6 thé hap thu cac aflatoxin B,, B,, G, va G,. Cét ¢6 kha naing tach téi da
khdng nhé hon 100 ng va cé dd thu hdi khdng nhd hon 80 % ddi véi cac aflatoxin B, By, G, va khéng
nhé hon 60 % ddi voi aflatoxin G, khi st dung dung dich chuén nwéc (10 % metanol) chira 5 ng méi
loai déc t6. Nong dd dung mdi téi da clia cac dung dich dwa I&n cdt khéng dwgc qua 12 % metanol.
4.14 Dung mdi pha ddng HPLC (A), sir dung véi PBPB

Tron 6 thé tich nudc véi 2 thé tich axetonitril (4.6) va 3 thé tich metanol (4.7). Khix khi cda dung dich
trvde khi st dung. Pha déng khéng dugc chiva hat va phai duoc loc trdc khi st dung.

4.15 Dung mdi pha dong HPLC (B), st dung véi brom dugc tdng hop bang phuong phap dién héa
Tron 6 thé tich nwéc véi 2 thé tich axetonitril (4.6) va 3 thé tich metanol (4.7). Thém 120 mg kali

bromua (4.5) va 350 pl axit nitric (4.12) trén lit pha dong. Khiv khi clia dung dich truére khi sir dung.

4.16 Thubc the sau cot

Hoa tan 50 mg PBPB (4.4) trong 1 lit nwéc. Dung dich nay ¢ thé st dung trong 4 ngay néu dugc bao
quan & nhiét dé phong dé & noi téi.

4.17 H6én hop toluen va axetonitril
Tron 98 thé tich toluen (4.9) véi 2 thé tich axetonitril (4.6).

4.18 Aflatoxin, dang tinh thé ho3c dang mang mdng trong ampun ho#c & dang dung dich aflatoxin

ban s3n trén thj tredng.

CANH BAO 1 - Cac quy trinh khir nhiém dbi véi chét thai aflatoxin phong th nghiém do Co
quan nghién ctru quéc té vé ung thw (IRAC) [1], [2] xdy dwng.

CANH BAO 2 — Cac aflatoxin dé bj phan huy b&i anh sang. Noi phan tich aflatoxin trong phéng
thiy nghiém phai tranh anh sang ban ngay. Cé thé si» dung mang mong hép thy tia cyc tim (UV)
dé che cac civa sb két hop v&i anh sang dju (khéng phai anh sang trwe tiép mit tréi) hodc dung
rém ctra hoic manh che két hgp vél 4nh sang nhan tao (c6 thé siv dung dén éng huynh quang).

Bao vé cac dung dich chira aflatoxin cang tranh anh sang cang tét (gi¥ & noi téi, st dung mang nhom
hoac thuy tinh mau hd phach) va bao quan & nhiét 43 theo khuyén cao clia nha san xuét (vi dy — 18 °C).

419 Dung djch géc aflatoxin
Hoa tan tirng aflatoxin By, By, Gy va G, trong hon hop toluen va axetonitril (4.17) dé thu dweoc cac dung
dich cé néng dd 10 pg/ml ddi véi tirng loai aflatoxin. Boc cac binh kin trong mang nhém va bao quan &

nhiét dd nhd hon 4 °C.
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P& xac dinh ndng dé chinh xéc cac aflatoxin trong tirng dung dich géc, ghi lai dwong hép thy cta cac
dung dich & bwéc séng tlr 330 nin dén 370 nm trong cuvet thiy tinh thach anh 1 cm cua may do phé,
dung hédn hgp toluen va axetonitril (4.17) trong cuvet so sénh. Tinh ndng dd khéi lwong cla tirng

aflatoxin, p, bang microgam trén mililit, st dung ¢éng thirc (1):

A xM,x100

£ g xd

(M

Trong do:
Amsx 14 @8 hap thy xac dinh dugc & diém hip thy cye dai trén dudng hap thy;
M, 14 khéi lwong phan tlr cla tirng aflatoxin, tinh bing gam trén mol (g/mol);

& la kha nang h4p thy phan t& clia ting aflatoxin trong hdn hop cla toluen va axetonitril
(4.17), tinh béng mét vudng trén mol (m?mol);

d )achidu dai dwérng quang cua cuvet, tinh bang xentimet (cm).
M, va g cua aflatoxin B,, B;, G, va G,dwoc néu trong Bang 1.

Bing 1 - Khéi lwgng phén tie va do hip thy phén ti clia cac aflatoxin By, By, G, va G,

[trong h&n hop clia toluen va axetonitril (4.17)]

Aflatoxin M, (g/mol) £ (m?mol) |
B 312 1930
B, 314 2040
G, 328 1660
G, 330 1790

4.20 Dung djch géc aflatoxin hén hgp

Chuén bj'dung dich géc cac aflatoxin h&n hgp chira ndng dd aflatoxin B, va G, 1-000 ng/ml, aflatoxin B,
va G2 200 ng/ml trong hén hep clia toluen va axetonitril (4.17) bang cach pha loang cac dung dich géc
aflatoxin (B,, By, G, va Gy) (4.19).

Duing pipet 14y chinh xac 2,0 ml dung dich nay cho vao binh dinh mdc 20 ml (5.10) da hiéu chudn, thém
hég_hcp toluen va axetonitril (4.17) dén vach, trén k§ dé thu dwoc dung dich gée aflatoxin hén hop da
pha loang chira ndng d6 aflatoxin B, va G, 100 ng/ml, aflatoxin B, va G,20 ng/ml.

Boc kin binh trong mang nhém va bao quan & nhiét d nhd hon 4 °C. Trwdc khi st dung, khéng mér
binh cho dén khi lvgng chira trong binh dat dén nhiét d phdng dé tranh hp thy nuéc do ngung tu.
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4.21 Dung dich chuén aflatoxin hén hop

Dung pipet lay cac thé tich néu trong Bang 2 dung dich géc aflatoxin hén hgp da pha lodng chira
100 ng/mi aflatoxin B, va G,, 20 ng/mi aftatoxin B; va G; (xem 4.20) cho vao mét day cac binh dinh
mirc 10 ml (5.10). Lam bay hoi dung dich toluen/axetonitril dén khé bing dong khi nite & nhiét @6
phong. Thém 4 mi metanol vao tirng binh dé cac aflatoxin hoa tan, thém nuwéc dén 10 ml va l3c ky.

Khi trén metanol va nwdc dé bj ngét thé tich, vi vay didu chinh lai thé tich dén thé tich quy dinh.,

Bang 2 — Chuin bj cac dung dich chuin aflatoxin hén hop-

‘ Dungdjch [ Ly tir dung dich gbc I Néng dd khéi lweng cia dung dich chuin ‘
chuin da pha loang (4.20) | (ngiml)
I
| (7)) g B, &, & |
| i =
1 40 | 0400 ' 0,080 0,400 0,080 ‘
— T .
] 2 120 1200 | 0240 | 1200 0240 |
. l
‘ 3 200 2,000 0,400 2,000 0,400 [
| 4 | 280 2,800 0,560 2,800 0,560
’ i ] {
5 _ 360 3,600 Lo,?zo 3,600 L 0720 |
L L oo

4.22 Dung djch thém chuén

Chuan bj dung dich thém chudn bing cach dlng pipet ldy 2 ml dung dich géc aflatoxin hdn hegp (chira
ndng dd aflatoxin B, va G, 1000 ng/ml, aflatoxin B, va G, 200 ng/ml, xem 4.20) cho vao binh dinh mic
10 ml da hiéu chudn. Lam bay hoi dung dich toluen/axetonitril dén khé bang dong khi nite & nhiét do
phdng. Thém metanol dén vach va trgn ki. Néng dd clia dung dich thém chudn la: aflatoxin B, va G,
200 ng/ml, aflatoxin B, va G, 40 ng/ml. '

Boc kin binh trong mang nhém va bdo quan & nhiét dd nhd hon 4 °C, Trwdc khi sir dyng, khdng mo
binh cho dén khi legng chira trong binh dat dén nhiét d phong dé tranh hap thy nwéc do ngung tu.

5 Thiét bj, dung cy

5.1 Yéu ciu chung

Tat cd cac dung cu thiy tinh tiép xuc véi cac dung dich aflatoxin phéi dwee rira sach bang dung dich
a;;t trwéc khi st dung. Cé nhidu may rira phong thi nghiém cé cai dat chwong trinh nay. Néu khéng,
ngam dung cu thay tinh trong axit sulfuric (2 mol/l) trong mét théi gian (vi du: 15 h gua dém), sau dé
riva sach (vi du: ba 1n) véi nudc @é loai bd hét axit. Kiém tra bing gidy pH dé chéc chan da hét axit.
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Viéc x¥ Iy nay Ia can thiét, vi khi st dung cac dung cu thly tinh khéng dwoc rira béng axit co thé gay
thit thoat aflatoxin, cu thé vé&i cAc binh cAu day tron, binh dinh mirc, 8ng dong, I hoc 6ng nghiém
dwoc st dyng cho cac dung dich hiéu chudn va céc dich chiét cudi cung (déc bigt 1a lo lay mau ty
d6ng) va pipet Pasteur, dwgc ding dé chuyén cac dung dich hi¢u chuan hoZc dich chiét.

5.2 Cac thiét bj phong thir nghiém thong thwong va cy thé nhw sau:
5.3 May nghién phong thir nghiém

Ho#ic may nghién téc a8 cao chéng chay nd, dé tao va chiét hd nhao tir lac, qua hé tran va qua va, co
binh trén thich hep.

5.4 May lic ngang hodic may lc dirng cé thé didu chinh dwgc, dé phan tich bt 6t

5.5 Gidy loc gép nép, vi dy dudng kinh 24 cm.

5.6 Binh nén, co nip thdy tinh hodic nép van.

5.7 Gidy lgc thuy tinh min, gt dugc c& hat 1,6 pm hodc nhé hon.

5.8 BAu chira, dung tich 75 ml cé d4u nbi v&i cét &i lc mién nhiém (IAC).

5.9 Bom tay, dang xyranh 20 ml ¢6 khoa hodic ndp cao su ding cho cét i lwc mién nhiém (IAC).

5.10 Binh dinh mirc thuy tinh, vi dy cac binh dung tich 5 ml, 10 ml va 20 ml, ¢6 d% chinh xac it nhét
14 0,5 %.

5.11 Hé théng HPLC, gdm co:
5.41.1 Bom HPLC, thich hop véi téc 46 déng 1a 1,0 ml/min.
5.11.2 Hé théng bom, cé thé bom mdt vong ddy. Nén dung véng bom 200 pl.

Trong trwéng hep diing vong bom cé kich c& khac véi khuyén céo thi phai dam bao rang gioi han phat
hién clia hé théng (LOD) s 0,2 ng/g (ty 1é tin hiéu/nhiéu = 3) va giéi han dinh lwvgng (LOQ) < 0,5 ng/g
(ty 12 tin hiéu/nhidu = 6) @bi véi tirng aflatoxin (st» dung cac dung dich chuén).

5.11.3 Cét HPLC pha dao, vi dy Cy3 hodc ODS-2 (dai 25 cm, dwong kinh trong 4,6 mm, c& hat 5 pm),
dam bao phén gidi dwong nén clia cac pic aflatoxin B,, B, G, va G, ra khdi céc pic khac. Sy chong lan
t8i da cla cac pic phai nhé hon 10 % (cé thé can diéu chinh pha déng dé cé dd phan giai dwong nén
tét). Nén sir dung tién cét thich hop.

5.11.4 Hé théng tao dan xuét sau cdt, véi PBPB (chi str dung vé&i pha dong A (4.14)).

Gdm c6 bom khéng xung ding cho HPLC, chi tiét chz T thé tich chét bang zero, ong néi phan ng
bng PTFE kich thwérc téi thiéu 45 cm x 0,5 mm dwong kinh trong.

10
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5.11.5 Hé théng tao din xuit v&i brom tdng hop bing phwong phap dién héa, vi du: cuvet
KOBRA" (chi str dung vé&i pha déng B (4.15)).

5.11,6 Detector huynh quang, v&i budc séng kich thich A = 360 nm va buwéc séng phat xa A > 420 nm
hoac tvong duong (vi du: detector véi bd don sic cé thé didu chinh dwrgrc).

Nén cai dat detector ¢4 thé didu chinh dugc & budc séng 365 nm (bwéc séng kich thich), 435 nm
(bwéc séng phat xa) va chidu réng bangla 18 nm.

5.12 Dung cy lgc diung mét 14n, c& 15 0,45 pm.

Trwdce khi str dung, kiém tra dé chic chén rang aflatoxin khdng bij thét thoat lfong qua trinh loc (phép
ther 86 thu hdi).

CHU THICH Cac vat ligu loc cb kha nang gil lai aflatoxin.

5.13 Pipet, dung tich 2 ml va 10 ml, v&i 89 chinh xac téi thiu 0,5 %.
5.14 Can phan tich, c6 thé can dén 0,1 mg.

5.15 Can k¥ thuét, cé thé can dén 0,01 g.

5.16 Xyranh microlit hoZc pipet microlit a3 hi¢u chudn, dung tich tir 25 pl dén 500 pl.

5.17 B& phan phédi chan khong, tiy chon.

6 Cach tién hanh
6.1 Chuin bj mau the

Dbng hoa mét luwgng thich hop (vi du 10 kg, [3]) qua hd tran, lac va qué va dé thu dwec hd nhao, vi dy:
dung may nghién téc dd cao (5.3). Thong tin vé c& mau va cach &y mau c6 thé xem trong (3].

6.2 On dinh c6t &i lyc mién nhiém

D& cot ai lyc midn nhidm (4.13) dat dén nhiét d phong trwdc khi 8n dinh. N&i cét i lwe mién nhiém véi
bd phan phéi chan khéng (5.17) va gén bu chira (5.8) vao cét &i lwc mi&n nhiém.

Dé &n dinh, chuyén 10 ml PBS (4.2) sang dinh cot va dé chdy qua v&i téc dé 2 mi/min dén 3 ml/imin
qua cot (vi du: bing trong Iwc). Dam bao ring mét phan nhé (0.5 ml) PBS duoc gilr lai trén cét cho dén
khi dung dich mau dwec st dung.

Thwe hién céc quy trinh én dinh theo hwéng dan cla nha san xuét.

" Cuvet KOBRA 14 vi dy vé s&n phm thich hop cé ban sin trén thj treong. Thong tin nay dwa ra tao thudn tién cho ngudi
str dung tiéu chudn va khong 4n dinh phai sir dung cdc san phdm nay. Cac san pham tuong ty cé thé dugc st dung néu cho

két qua tvong duong.

11
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6.3 Chiét

6.3.1 Yéu ciu chung

St dung may nghién téc a6 cao cho qué trinh chiét hd nhao qua va, bo lac va hd nhao qua hé tran,
vi cac san phAm gidu chét béo (bo lac va hd nhao qua hé tran) can tao dang nhi tvong aé pha vo 16p
chét béo va @& chiét dwoc hét. Ngoai ra, hd nhio qua va cin duoc pha vé trong dung méi, vi néu s
dung may I&c thi s& khéng thyc hién duoc do hd nhao rét sanh. Bot 6t 6 thé chiét duoc bang cach lac
(v6i didu kién 13 bdt nghién c6 c& hat dén 500 pm) dé xir ly mot sé mau ciing mét lic va gidm nguy co
lay nhiém chéo.

6.3.2 Quava

Can khoang 50 g phin mAu thir 8dng nhét (6.1), chinh x4c @én 0,1 g, cho vao binh nén 500 ml (5.6)
hodc binh trdn. Thém 5 g natri clorua (4.3) va 300 ml dung méi chiét (4.10). Trén trong 3 min bing may
nghién téc dd cao (5.3).

Loc dich chiét qua gidy loc (5.5). Dung pipet 14y 10,0 ml dich loc trong cho vao cée thiy tinh ¢6 mé 100 ml
(hodc twong tw) va pha loing bang 60 ml PBS (4.2). Cho dich chiét mAu da pha loang vao bau chira
duoc ndi voi ¢t &i lwe midn nhidm da bn dinh (4.13) va tién hanh nhw trong 6.4,

Co thé str dung khéi hd nhao hodc cac phan mau thlr Ién hon, véi didu kién 1a duy tri ding ti 1& (mau-
dung mai cling nhw thanh phan dung méi d8i véi khéi hd nhao).

6.3.3 Lac

Can khodng 50 g phan miu thir ddng nhét (6.1), chinh xac dén 0,1 g, cho vao binh nén 500 ml (5.6)
hodc binh trgn. Thém 5 g natri clorua (4.3) va 200 ml dung méi chiét (4.10) va 100 ml n-hexan ho#c
xyclohexan (4.11). Trén trong 3 min bang may nghién téc dd cao (5.3).

Loc dich chiét qua gidy loc (5.5). Trong trwong hop tach Iop dung méi thi tién hanh loc pha dudi. Dung
pipet Iy 10,0 ml dich loc trong cho vao cbc thiy tinh cé md 100 mi (hodc twong tw) va pha loang bing
60 ml PBS (4.2). Cho dich chiét m3u @3 pha loang vao biu chira dwoc néi véi cot ai lwe mién nhiém a3
bn dinh (4.13) va tién hanh nhw trong 6.4.

Viéc tach 1op dung mdi khdng xay ra néu loc ngay sau khi nghidn trén va n-hexan/xyclohexan sé dwoc
git lai trong b loc. C6 thé st» dyng bd tach pha, néu cin,

Co thé st dung phan mAu thir I6n hon véi didu kién duy tri dwec ty 1€ dich chiét m3u - dung mai.
6.3.4 Qua hd tran

Can khodng 50 g phan méau thir ddng nhét (6.1), chinh xac dén 0,1 g, cho vao binh nén 500 mi (5.6)
hodc binh trén. Thém 5 g natri clorua (4.3), 200 ml dung méi chiét (4.10) va 100 ml n-hexan hoic

xyclohexan (4.11). Trén trong 3 min béng méy nghién téc a8 cao (5.3).

12
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Loc dich chiét qua gidy loc (5.5). Trong truéng hop tach I&p dung mdi thi loc pha dwéi. Dung pipet lay
10,0 ml dich lgc trong cho vao géc thay tinh ¢6 mé 100 ml (ho#c twong tw) va pha loang béng 60 ml
PBS (4.2). Cho dich chiét m3u @3 pha loang vao bAu chira dwoc ndi véi cdt ai lwc midn nhidm da én
dinh (4.13) va tién hanh nhw trong 6.4.

Néu xuét hién lwvong kéf tia dang ké khi pha loang véi PBS, ding pipet [4y 20 mi dich loe m&u cho vao
cbc thay tinh c6 mé 250 ml (hodc twong ty) va pha lodng véi 140 ml PBS (4.2), sau d6 loc qua gidy loc
(5.7). Trong trwong hep nay cho 70 ml dich chiét mAu da loc vao blu chira néi voi cot ai lwc midn
nhi&m @4 dn dinh (4.13) va tién hanh nhu trong 6.4.

Sv phan tach Iép dung méi khdng xay ra néu loc ngay sau khi nghién va n-hexan/xyclohexan dwoc gitr
lai trong bd loc. St dung bd tach pha loc, néu cin.

C6 thé dung phan mAu thir Ién hon néu duy tri dwgc ty 18 dich chiét mAu-dung méi.

6.3.5 Botot

Can khoang 50 g phdn mau thir ddng nhét (6.1), chinh xac dén 0,1 g, cho vao binh nén 500 ml (5.6)
hodc binh trén. Thém 5 g natri clorua (4.3) va 300 ml dung mdi chiét (4.10). Lic ky bing tay 15 s dén
30 s, sau d6 l&c 30 min bang may I4c (5.4). Dbi v6i cac loai may lac khac nhau (vi dy: may lic ngang
hodc may lac dirng), can didu chinh tbc d6 dé dat dugc viéc khuly tron téi da hdn hop dich chiét.

Loc dich chiét qua gidy loc (5.5). Dung pipet 14y 10,0 ml dich loc trong cho vao cée thily tinh ¢6 mé 100 m!
va pha loang bang 60 ml PBS (4.2). Cho dich chiét m3u @3 pha loang vao bAu chira dwgc néi voi cot ai
Iyc mién nhiém @3 6n dinh (4.13) va tién hanh nhw trong 6.4.

C6 thé sir dung cac phan mau the I&n hon néu duy tri dwoc ty 1€ dich chiét-dung méi.
6.4 Lam sach bdng cét i lwc mi&n nhiém

Cho dich loc di qua cét véi tde dé dong khodng 3 mi/min (khodng mét giot trén méi gidy). Khéng vwrot
qua téc @6 5 mlimin. Rira cdt véi khodng 15 ml nwée, mdi phan khoang 5 ml & téc d6 téi da 5 mi/min
va lam khé bang chan khéng khodng 5 s dén 10 s hodc dung xyranh cho khéng khi qua cdt &i lwe mién
nhiém trong khodng 10 s.

Rira gidi cac aflatoxin bdng quy trinh hai buwéc. Cho 0,50 ml metanol (4.7) 1én cét va cho di qua cét.
Thu dich rira gidi vao binh dinh mirc @4 hiéu chuén 5 ml (5.10). Boi 1 min va dwa phan the hai 0,75 ml
metanol Ién cét. Thu phan I&n phan dung méi rira gidi 3 dung bing cach nén khdng khi di qua ct.

Thém nuéc vao binh dén vach, Ic ky va chinh lai @& thu dwoc thé tich quy dinh. Néu dung dich trong
thico thé sir dung tre tiép dé phan tich HPLC. Néu dung dich khang trong, loc qua bé loc ding mét
14n (5.12) tredc khi bom vao HPLC.

CHU THICH  Céc phwong phap nap méu Ién ct ai lyc mién nhidm, rira cl va rira gidi c6 thé hoi khac nhau giira cac hang
san xut cét. Can tuan theo cac hwéng din cu thé clia nha cung cip cdt.

13
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6.5 Séc ky 1ong hiéu ndng cao (HPLC)

DA dam bao d6 chum ti da, viéc bom dung dich chun aflatoxin (thé tich bom 200 pl) va cac dich chiét
m&u @4 tinh sach dwoc thuc hién bang phwrong thire 14y ddy vong mau theo hwéng din cla nha san
xuét cdng bom hodic van bom. Céc aflatoxin dwoe phan tach béng HPLC pha ddo (RP-HPLC) & nhiét d
phéng vé&i cot pha dao (5.1 :I‘ .3) va pha ddng thich hgp (4.14) hodc (4.15). Téc d dong khuyén céo nén la
1 mUmin véi ot co dwdng kinh trong 13 4,6 mm. Do &6, téc d dong co thé dwore diéu chinh theo kich
thwére cot. Cac aftatoxin rira gidi theo thir ty G,, Gy, B, va B v&i théi gian luu khodng 6 min, 8 min, 9 min
va 11 min twong (ng va dé phan gidi dwdng nén tét. Pha dong c6 thé durroc diu chinh bang cach thém
nwéc, metanol hodc axetonitril d& cé duoc 6 phan gidi pic va higu sut qua séc ky téi da (séc ky do dién
hinh dwoc néu trong Phu luc A).

6.6 Tao din xuét sau cot

Khi st dung PBPB, gén chi tiét chir T va éng phan (rng (xem 5.11.4), sau d6 van hanh véi cac thong

sb sau;
- thc dd dong 1,00 mi/min ddi v&i pha déng (xem 6.5);

— tbc dd dong 0,30 mlimin @&i vé&i thube thir (tbc db dong c6 thé didu chinh dén téc do dong cla pha
dong).

Khi st dung brom tdng hop bing phuong phap dién héa (cuvet KOBRA®) thic hién theo cac huong
dén I4p Gt cuvet clia cac nha san xuét va véan hanh voi cac thong sé sau:

- téc 46 dong 1,00 mi/min &6i véi pha ddng (xem 6.5);
— dong dién 100 pA.
6.7 Dwong chuin

Chuln bj dwérng chudn, sir dung cac dung dich chuén aflatoxin hdn hep nhu trong (4.21). Céc dung
dich nay bao trum dai tir 0,5 ng/g dén 4,5 ng/g abi voi aflatoxin B, va G, va dai tir 0,1 ng/g dén 0,9 ng/g
86i v&i B, va G,. Dung dwdng chudn truéc khi phan tich theo Bang 2 va kiém tra @6 tuyén tinh cua
Awdng chudn. ‘

Néu cic ham luong aflatoxin trong miu ndm ngoai dai dweng chudn, dung dich bom @& phan tich
HPLC cbé thé cAn duoc pha lodng d& c6 ham lwong aflatoxin thich hop véi durdng chuén

6.8 Quy trinh thém chuén

Dé xac dinh dé thu héi c6 thé si» dung quy trinh thém chuén, ding dung dich metanol (4.2.2) thém
chuén. Mic thém chudn phai ndm trong dai hiéu chuln (tot nhét I1a gia tri trung binh). LAy can than
khéng nhiéu hon 2 ml dung dich thém chuin sau dé dé cho bay hoi & noi téi va trong khodng tir 30 min
dén 2 h.

14
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6.9 Tinh két qua

B4i voi cac quy trinh chuéin bj mau s dung n-hexan hogic xyclohexan, thi thé tich clia cac dung méi
nay khong dwa vao @é tinh toan két qua. Viéc bd sung n-hexan hoic xyclohexan vao hdn hop dung
mai chiét chi can dé c6 thé pha v& I6p chét béo (aflatoxin bj bao trong mang). Aflatoxin khdng héa tan
trong n-hexan hodc xyclc;hexan. Dyng dudng chuan s dyng dwéng hdi quy tuyén tinh va tinh ndng d6
aflatoxin trong dung dich bom tr m&i m3u, tinh bing nanogam trén mililit.

Tinh phan khéi lvgng cla cac aflatoxin, w, bing nanogam trén gam miu theo cong thure (2):

Py XV, x V0
_ Fsmp :
W= e final (2)

m; x Vuc

Trong G6:

Psmp 18 ndng @9 khéi Ivgng cua aflatoxin trong dung dich bom tinh dwec tir dudng hdi quy tuyén
tinh, tinh bang nanogam trén mililit (ng/mi);

V. la thé tich cia dung méi chiét, tinh bang mililit (ml) (Ve = 200 ml @i véi bo lac va hd nhdo
qua hd tran va V, = 300 ml dbi véi hd nhao qua va va bt 6t);

Vi 14 thé tich cudi cting thu dwoc sau khi riva gidi tir IAC, tinh béing mililit (ml) (trong tredng
hop nay la 5 ml);

m, la khéi lwgng mAu dua vao tinh toan, tinh bing gam (g), (trong trwdng hop nay la 50 g);

Ve la thé tich m3u chiét dwoc 14y @& lam sach cdt ai Iwc mién nhiém, tinh bing mililit (ml)
(trong triedng ho'p nay 1a 10 mi).

6.10 Khang dinh cac aflatoxin B, va G,

Dé khing dinh sy cb mit cac aflatoxin By va Gy, thdo cdt HPLC ra khdi thiét bj brom héa va néi truc
tidp v&i detector huynh quang. Céc tin hiéu aflatoxin B, va G, thdp hon dang ké (10 1an hodc nhidu
hon) khi hé thdng tao din suét bj ngét. Khang tit dong dién véi céc thiét bj brom héa khi dang hoat
déng vi brom co thé van con gilr lai trong mang cuvet cua thiét bj.

7 D6 chum

7.1, Yéu céu chung

Chi tiét ctia phép thir nghiém lién phong vé do chum clia phwong phap néu trong Phy luc B. Cac gid tri
nhan duoc tir cac thlr nghiém lién phong cé thé khdng ap dung déi véi dai néng dd va nén mau khac
voi ddi ndng do va nén mau néu trong Phy lyc B.
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7.2 D6 lap lai

Chénh léch tuyét déi gilra hai két qua thir nghiém riéng ré thu dwoc dugc tim thay trén vat ligu thly
gibng hét nhau, do mét ngurdi thire hign, st dung cling thiét bj, trong mét khodng thdi gian ngén, khéng

dwoe qua 5 % cac tnrd-ng_horp |&n hon @ l&p lair.

Cac gia trj déi voi bo lac:

Aflatoxin By: X=0,9nglg r=0,25ng/g (dwgc thém vao)
Aflatoxin tdng sbé: X =19ng/g r=0,73 ngig (dugc thém vao)
Aflatoxin B;: X = 3,6 nglg r=0,31ng/g (duwgc thém vao)
Aflatoxin téng sb: X =7,9ng/g r=1,88nglg (8uoc thém vao)
Aflatoxin B;: X=0,8nglg r=0,14 ng/g (nhiém ty nhién)
Aflatoxin téng sé: X=1,3 ng/g r=0,22 ng/g (nhiém ty nhién)
Aflatoxin By: X =15 nglg r=0,28 ng/g (nhiém tw nhién)
Aflatoxin 'téng sé: X=22ng/g r=0,45ng/g (nhiém ty nhién)
Aflatoxin B;: X=3,4ng/g r=0,36 ng/g (nhiém tw nhién)
Aflatoxin tdng sbé: X = 5,0 ng/g r=0,64 ng/g (nhiém tw nhién)

Cac gié trj d8i véi hd nhao qua hd tran:

Aflatoxin By: X=09ng/g r=0,36 nglg (dwoc thém vao)
Aflatoxin téng sé: X=2,0ng/g r=0,67 nglg (dwoc thém vao)
Aflatoxin By: X=33nglg r=0,36 ng/lg (dwec thém vao)
Aflatoxin tong sé: X=7,8nglg r=5,10nglg (dwoc thém vao)
Aflatoxin B;: X=0,7 ng/g r=0,22 ng/g {nhiém ty nhién)

Afiatoxin téng sé: X = 0,8 ng/g r=0,28 nglg (nhiém tw nhién)

Aflatoxin B;: X=1,5ng/g r=0,76 ng/g (nhiém tw nhién)

Aflatoxin téng sé: X=17nalg r=0,87 ng/g (nhiém ty nhién)

Afilatoxin By: X =29ng/g r=1,65ng/g (nhiém ty nhién)

Aflatoxin téng sb: X =3,3 nglg r=1.85nglg (nhiém ty nhién)

Cac gia trj 46i voi hd nhao qua va:

Aflatoxin B: X¥=1,1ng/g r=0,50 ng/g (dwgc thém vao)
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Afiatoxin tong so:
Aflatoxin By:
Aflatoxin tdng s6:
Aflatoxin B;:
Afiatoxin tdng sé:
Aflatoxin Bs:
Aflatoxin tng sé:
Aflatoxin B,:

Aflatoxin tdng sé:

Cac gia trj déi voi bdt ot :

Aflatoxin B,:
Aflatoxin tdng sé:

Aflatoxin B;:

Aflatoxin téng sé:

Aflatoxin B;:

Aflatoxin téng sé:

Aflatoxin By:

Aflatoxin téng sé:

Aflatoxin By:

Aflatoxin tdng sb:

7.3 Do tailap

Chénh léch tuyét abi gitka hai két qua thir riéng ré thu dwoc khi st dung trén vat liéu giéng thir hét
nhau bdi hai phong thlr nghiém khéng dugc qua 5 % cac trwdng hop 1on hon 46 tai lap R.

X=0,9ng/g

X=1,7nglg

x|

=3,4n9/g

x|

=7,1ng/g

>

= 0,8 ng/g

x|

x|

=1,4 ng/g

x|

=2,0 ng/g

X=3,0ng/g
X =4,5nglg

Cac gia tri ddi véi bo lac:

Aflatoxin Bi:
Aflatoxin tong s6:
Aflatoxin By:

Aflatoxin téng so:

X =0,9 ng/g
X =1.9ngalg
X = 3,6 nglg

X =7,9ng/g

=0,9ng/g

r=112nglg
r=1,09 ng/g
r=2,83ng/g
r=0,34 ngig
r=0,70 ng/g
r=0,34 nglg
r=1,23ng/g
r=1,15ngl/g
r=252ng/g

r=0,14 ng/g
r=0,31ng/g
r=0,50 ng/g
r=2,02 ng/g
r=0,34 ng/g
r=0,45ng/g
r=0,39 ng/g
r=0,64 nglg
r=0,36ng/g
r=0,62 ng/g

R=045nglg
R =0,98 ng/g
R=1,85ng/g

R = 4,93 nglg

(dwgc thém-vao)
(8uwge thém vao)
(dwoc thém vao)
(nhi@m ty nhién)
(nhiém ty nhién)
(nhidm ty nhién)
(nhidm ty nhién)
(nhi@m t nhién)

(nhidm ty nhién)

(dwgc thém vao)
(dvec thém vao)
(duwgc thém vao)
(dwoc thém vao)
(nhidém ty nhién)
(nhidém ty nhién)
(nhi&m ty nhién)
(nhiém ty nhién)
(nhiém ty nhién)

(nhiém tw nhién)

(duwoc thém vao)
(8wgc thém vao)
(dwoc thém vao)

(Swoc thém vao)

TCVN 10638:2014

17



TCVN 10638:2014

Aflatoxin By:
Aflatoxin tong sé:
Aflatoxin By:
Aflatoxin tong sé:
Aflatoxin B:

Aflatoxin téng sé:

X =0,8ng/g

X=13nglg

X =1,5ng/g
X=2,2ng/g
X=34nglg

X=15,0ng/g

R =073 nglg
R=1,29ng/g
R=062ng/g
R=050nglg
R=182ng/g
R=269ng/g

Céc gid trj déi véi hé nhaq qua hd trin:

Aflatoxin By:
Afiatoxin téng sé:
Aflatoxin By
Aflatoxin téng sd:
Aflatoxin By:
Aflatoxin téng sé:
Afiatoxin B:
Affatoxin tdng sé:
Aflatoxin By:

Aflatoxin téng sé:

Cac gi4 trj @i véi hd nhido qua va:

Aflatoxin B
Aflatoxin tdng s
Aflatoxin By:
Afiatoxin téng sé:
Aﬁatoxin By
Aflatoxin tdng sé:
Aflatoxin By:
Aflatoxin tong sé:
Aflatoxin B:

Aflatoxin téng s6:

18

X=0,9ng/g
X=2,0ng/g
X=33ng/g
X=7,8nglg

X=1,1ng/g

R=0,42ng/g
R=1,01nglg
R =286 nglg
R=5,1ng/g

R=0,34 nglg
R =048 ng/g
R=1,01ng/g
R=1,18 ng/g
R=1,71nglg

R=202ng/g

R=0,59 ng/g
R =2,04ng/g
R=1,29 ng/g

R=3,58 nglg

R=0,84 nglg
R=224nglg
R =0,87 ng/lg
R=2288ng/g
R=2,04 nglg

R=437ng/g

(nhiém tw nhién)
(nhiém ty nhién)
(nhi&m t nhién)
(nhiém ty nhién)
(nhidm ti¥ nhién)

(nhidm ty nhién)

(dwoc thém vao)
(dugc thém vao)
{dugc thém vao)
(dwgc thém vao)
(nhidm ty nhién)
(nhi&m t nhién)
(nhi&m ty nhién)
(nhiém ty nhién)
(nhidm ti nhién)

(nhiém ty nhién)

(dugc thém vao)
(dwoe thém vao)
(dugc thém vao)
(dugc thém vao)
(nhi&m tw nhién)
(nhiém ty nhién)
(nhiém tw nhién)
(nhi&m ty nhién)
(nhiém ty nhién)

(nhiém ty nhién)



Cac gia tri doi v&i bot ot :

Aflatoxin B;: X =09nglg R =0,25ng/g (dwgrc thém vao)
Aflatoxin tbng s6: X=1,7nglg R = 0,95 ng/g (Guoc them vao)
Aflatoxin B X = 3.4 ng/g R =0,88 ngig (Guwge thém vao)
Aflatoxin tdng sé: X=7,1nglg R=283ng/g (dwoc thém vao)
Aflatoxin By: X =0,8 ng/g R = 0,45 ng/g (nhi&m ty nhién)
Aflatoxin téng s X =0,9 nglg R = 0,87 ng/g (nhi&m ty nhién)
Aflatoxin By: " X=14nglg  R=067rglg (nhi&m tw nhién)
Aflatoxin tbng sé: X = 2,0 ng/g R =154 ng/g (nhi€m ty nhién)
Aflatoxin B;: X =3,0ng/g R=0,78 ng/g (nhi&m ty nhién)
Aflatoxin tdng sé: X = 4,5 nglg R =1,85ng/g (nhiém tw nhién)

8 Baéo cao thir nghiém

Bao céo thir nghiém phai néu rd:

|

- phwong phap l&y mau da st dyng, néu biét;

~ vién d2n tiéu chuén nay;

moi thdng tin can thiét §& nhan biét ddy @4 vé mau thir (loai mAu, ngudn géc méu, tén goi),

TCVN 10638:2014

— ngay va quy trinh lay mau (néu biét):

- ngay nhan mau;

- ngay thir nghiém;

— két qua thtr nghiém thu dugc va cac don vj biéu thi két qua;

— cac diém dic trung quan sat dwoce trong qua trinh thir nghiém;

— moi diéu kién thao tac khdng quy dinh trong tiéu chudn nay hodc dwoc xem I tiy chon, co thé anh
hwdng dén két qua.
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Phu luc A
(tham khao)

Séc ky dd diédn hinh

Cac diéu kién van hanh dé& cé dwgc cac Hinh A.1 dén A 4:

Thé tich bom: 200 pi

Cot C-18 (dai 25 cm, duwdng kinh trong 4,6 mm va c& hat 5 um)
Téc @6 dong 1 ml/min

Pha dong nwéc-metanol-axetonitril (6:3:2 [thé tich]) chira 120 mg KBr va 350 pl HNO,
(¢(HNO;) = 4 mol/l)

DAan xuét brom dugc tdng hop biang phwong phap dién héa (cuvet KOBRA®)

Detector huynh quang (bwéc sdng kich thich: 365 nm, buéc séng phat xa: 435 nm)
]

1 59
58,5
58
51,5
57
56,5

By

T

56
55.5
55

54,5 L L L L 1 L L
0

CHU DAN
1 Huynh quang tinh bang milivon (mV)

2 Thei gian tinh bang phut (min)

Hinh A.1 - Sdc ky d6 dién hinh cia aflatoxin trong hé nhao qua va nhiém ty nhién
sau khi lam sach bing ¢t ai lwc mién nhiém (mirc nhidm aflatoxin B; 1 ng/g)
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59
1 .

58,5
58 r

575
57
56,5
56

555

' 55

54,5 : : '
0

CHU DAN
1 Huynh guang tinh bing miliven (mv)
2 Théi gian tinh béng phut (min)

Hinh A.2 - Sic ky db didn hinh clia aflatoxin trong bét &t nhiém tw nhién
sau khi 1am sach bing cét ai Iwc mién nhiém (mc nhiém aflatoxin B 1 nglg)

T
60 By
ss |-

S8

Gy B,
57 |

561 G |:

55

54
0

CHU DAN
1 Huynh quang tinh béng miliven (mV)
2 Thoi gian tinh bang phat (min)

Hinh A.3 — Séc ky d& dién hinh cta aflatoxin trong bo’ lac nhiém tw nhién
sau khi lam sach bing 4i lwc mi&n nhiém (mirc nhiém aflatoxin By 1 ng/g)
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585 |- B

ss |
5151
%1 |
56,5
56 '
55,5

S,:S | L L L L 1 L

CHU DAN
1 Huynh quang tinh bang milivon (mV)
2  Thei gian tinh bng phat (min)

Hinh A.4 — Séc ky @ dién hinh cua aflatoxin trong khéi nhdo qua hé tran nhiém tw nhién
sau khi 1am sach bing ai lyc midn nhidm (m&c nhiém aflatoxin B4 1 ng/g)
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Phulyc B

(tham khao)

Dir ligu vé d chym

TCVN 10638:2014

Dir liéu sau day thu dugc trong cac phép thir nghiém lién phong do Céng ddng chau Au té chirc thye
hién theo TCVN 6910-2 (ISO 5725-2), TCVN 6910-4 (ISO 5725-4) va TCVN 6910-6 (ISQ 5725-6).
Phép thtr lién phong d3 nghién ciru trén cac miu bo lac, khéi nhao qua hd tran, khdi nhdo qué va va

bdt ¢t nhidm tw nhién va thém chudn aflatoxin [4].

Bang B.1 - Di¥ ligu vé d chum déi véi bo lac

Théng sb Aflatoxin B, Aflatoxin téng s6
S6 lrong mau A EIEREAREAEL K [« ] ¢
Nam thl nghiém lién phdng 1998 1998
Sé Iwgng phong thir nghigm 16 16
Sé lwgng clia mau (kép) 1 1 1 1 1 1 1 1 1 1
Er?i ltl:j:ggahﬁgg thir nghi¢m duec gitr lai sau 511315 14 | 14 | 15 | 15 | 18 | 13 | 14
86 ngoai 18 1 3 1 2 2 1 1 1 3 2
Sb két qua dwoc chap nhan 15 | 13 | 15 | 14 | 14 | 15 | 156 [ 15 | 13 | 14
Gia trj trung binh x, ng/g 087 |365|080]|152|340| 1,9 79|13 ] 22|50
D6 lech chuén I3p lai s,, ng/g 009011 ]005]010| 0,13 | 0,26 | 0,67 | 0,08 | 0,16 | 0,23
D6 léch chuan twong ddi 13p lai RSD;, % 10 | 3 6 6 4 13 | 9 6 7 5
Giti han 13p lai r fr=2,8 x s, ng/g 0.25|031|014|028|036|0,73 (188|022 045|064
DO léch chuan tai ap sg, ng/g 0,16 | 066 | 026 | 0,22 | 065 | 0,35 | 1,76 | 046 | 0,32 | 096 i
D6 1ach chudn twong ddi tai lap RSDg, % 19 | 18 | 32 | 14 | 19 | 18 | 22 | 34 | 14 | 19 |
Gloi han tai lap R [R = 2,8 x sg), ng/g 045|185(073|062|182|0,98]493|129]|090|269 l
D6 thu hdi, % 87 | 81 | - - - | 81| 8| - -

* mau théem chudn
® mau nhiém tw nhién
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Bang B.2 - D liéu vé d§ chum déi véi khéi nhio qua hé trin

[ <
Théng sb Afiatoxin B, Aflatoxin téng sb

Sé ivong mau R ERERE e |9
N&m thir nghiém lién phong 1998 1998

Sé Ivgng phéng thir nghiém 16 16

S& lrong cla mau (kép) 1 1 1| 1 1 1 BIERERER
S84 Iwgng phong thir nghiém dugc gitr lai
| sau khi trir ngoai le 15 | 12 | 13 [ 15 | 14 | 14 | 14 | 13 | 15 14
56 ngoai lg ' 1 4 3 1 2 2 2 3 1 2

6 két qua dugc chép nhan 15 | 12 | 13| 15 | 14 | 14 | 14 | 13 | 15 | 14
Gia trj trung binh X, ng/g 094 | 329|074 | 154 293 | 20 | 78 | 08 | 1,7 | 33
D6 léch chuén l3p lai s., ng/g 0,13 | 013 | 008 | 027 | 059 | 024 | 182 | 0,10 | 031 | 066
]Do lech chudn twong ddi 1ap lai RSD,, % 14 4 11 | 18| 20 | 12 | 23 | 12 | 18 | 20

- T

Giti han 13p lai r fr =2,8 x 5], ng/g 0,36 | 036 | 022 | 0,76 | 1,65 | 067 | 5,10 (0,23 0.87 | 1,85 |
D6 lech chun téi 1ap sq, ng/g 015 | 102 | 012 | 036 | 061 | 036 | 1.82 | 017 | 042 | 072 |
P léch chun twong 8bi tai lApRSDR, % | 16 | 31 | 17 | 23 | 21 | 18 | 23 | 21 | 24 22_!
GI6i han tai l4p R [R = 2,8 X sg), ng/g 042 |28 | 034 | 101|171 | 1,01 i 51| 048 | 1,18 2,02
D thu hdi, % o4 |82 | - | -] - | 8] s -

® mau théem chuén
® mau nhidm te nhién
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Bing B.3 — Di li¢u vé dd chum déi v&i khéi nhao qua va

Théng sé Aflatoxin B, Aflatoxin téng sé
S8 Ivong méu = 2 [ ] [ ] ] 8
'Nam thir nghiém lién phong 1998 1998
'S6 lugng pheng thir nghiém 16 16
|86 luong ciia méu (kép) RN EEEE R ERE
[ 84 Ivgng phong thir nghiém duec gile lai
Sl A 15 | 15 | 16 | 14 | 16 | 15 | 15,[ 16 | 16 | 16
Sé ngoai 12 1 1 0 2 0 1 1 0 0 0
S4 két qua droc chip-nhan 15 | 15 | 16 | 14 | 16 | 15 [ 15[ 16| 168 | 16
Gid trj trung binh X, ng/g 110 | 360 | 132 | 207 | 255 | 22 | 7.8 | 28 | 38 | 5.2
D6 1&ch chuln 13p lai s,, na/g 018 | 039 | 012 | 0,12 | 0.41 | 0,40 | 1,01 | 025 | 0.44 | 0,90
|96 lech chudn tuong dbil3plaiRSD. % | 17 | 11 | 10 | 6 | 16 | 18 [ 13 | 9 | 12 | 17
| Gisi han 3p lai = 2.8 x sJ, nglg 05| 100|034 ]034] 115|112 283| 07 12325
D6 léch chudn t4i [4p sg, na/g 021|046 (030 | 031|073 |073| 128|080 | 103 156
|56 l6ch chuln twong abi tailap RSDe. % | 19 | 13 | 23 | 15 | 20 | 32 | 17 | 28 | 20 | 30
Gl han tai 13p R (R = 2,8 X sg], ng/g 0,59 | 1,29 | 0,84 | 087 | 2,04 | 2,04 | 358 | 224 | 288 4,37
D6 thu hdi, % 1099 | - | - | - e8| - |- .

® méu thém chudn
® mau nhiém ty nhién
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Bang B.4 - DI li¢u v& 4 chym abi véi bt ot

| Théng b Aflatoxin By Aflatoxin tbng s6 |
'S4 Iwgng m3u 18 ] 2° ] 3"14" Ls” 12 ] 2 ] 3 [ 4 ] 5
N&m thir nghiém lién phdng 1998 1998
S6 lvgng phéng thlr nghiém 16 16
$6 lwong ciia mAu (kép) 10 1 1| 1 1 1 1 1] 1] 1
Sé Ivgng phong thir nghiém dugrc gitr lai
sau khi trir ngoal 6 14 | 15 | 15 ) 15 | 14 | 13 | 15 )18 1 18 | 14
$6 ngoailé 2 1 1 1 2 3 |1 [ 2
S6 két qua dwoc chép nhan 14 | 15 | 15 [ 15 | 14 | 13 | 15 | 16 | 16 | 14
Gia trj trung binh X, ng/g 086341084 |139]|302) 17 ) 71! 0920 La,s
06 lech chuan I3p lai s, ng/g 005 ) 018 | 012 | 0,14 | 0,43 | 011 | 0,72 | 0,16 | 0,23 ] 022
D0 léch chuln twong dbi 13p lai RSD,, % 6 5 14 | 10 4 6 10 | 17 | 12 5
|
Gidi han I3p Iai r fr = 2,8 X 5,), ng/g 014 | 05| 034|039]036 0231202045064 | 062 ‘
]
90 lach chuan tai 1ap s, ng/g 009 | 035|016 |024 | 028|034 101|031 |055]| 086
1
D9 léch chudn twong dbi tai l3p RSO, % | 10 | 10 | 19 | 17 | 9 | 20 | 14 ! 34 | 28 | 15
Gldi han tai lap R (R = 2,8 x sgl, ng/g 025098 |045(067 078|095/ 283|087 154 185
Do thu héi, % 86 | 85 . = - 71 | 74

* mau thém chuln
|® m3u nhiém ty nhién
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TCVN 10638:2014

Thw muc tai liéu tham khao

TCVN 6910-1:2001 (I1SO 5725-1:1994) D§ chinh xéac (46 dung va dé chum) cda phuong phép do
va két qua do — Phén 1: Nguyén téc va dinh nghia chung.

TCVN 6910-2:2001 (IS‘O 5725-2:1994) D6 chinh xéc (46 dung va dd chum) cua phuwong phép do
va két quéd do — Phén 2: Phuong phép co ban xéc dinh do 1dp iai va df tai lap cya phuong phép do
tiéu chuén.

TCVN 6910-4:2001 (1ISO 5725-4:1994) B chinh xéc (@ ding va dé chum) cuda phuong phép do
vé két qua do — Phén 4: C4c phuong phap co ban xac dinh dé dung cua phuwong phép do tiéu
chuan,

TCVN 6910-6:2002 (ISO 5725-6:1994) DG chinh xac (d6 dung va dé chum) cda phuong phap do
va két qua do — Phén 6: Str dung céc gia trj d6 chinh xac trong thuc té.

Laboratory decontamination and destruction of aflatoxins B,, B;, Gy and G; in laboratory wastes.
Castegnaro, M., Hunt D.C., Sansone E.B., Schuller P.L., Siriwardana M.G., Teling G.M,, van
Egmond H.P. and Walker E.A. IARC Scientific publication no. 37, International Agency for Research
on Cancer (IARC), Lyon (France), 1980, 59 p.

Laboratory decontamination and destruction of carcinogens in laboratory wastes: some
mycotoxins. Castegnaro M., Barek J., Fremy J.M., Lafontaine M., Miraglia M., Sansone E.B. and
Telling G.M. IARC publication no. 113, International Agency for Research on Cancer (IARC), Lyon
(France), 1991, 63 p.

Commission Directive 98/53/EC of 16 July 1998 laying down the sampling methods and the
methods of analysis for the official control of the levels for certain contaminants in foodstuffs, Official
Journal L 201, 17/07/1998, 93-101

Stroka J, Anklam E, Joerissen U, Gilbert J (2000) Immunoaffinity cleanup with liquid
chromatography using pest-column bromination for determination of aflatoxins in peanut butter,
pistachio paste, fig paste, and paprika powder: collaborative study, Journal of the ACAC
International 83: 320-340
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