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L&i néi diu

TCVN 8427:2010 hoan toan twong duong véi EN 14546:2005,

TCVN 8427:2010 do Ban ky thuat tiéu chudn quéc gia TCVN/TC/F13
Phuwong phéap phan tich va 1dy méu bién soan, Téng cyc Tiéu chudn Do
lwdrng Chét lgng d& nghi, B6 Khoa hoc va Cang nghé cong bé.
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Thye phdm - Xac dinh nguyén té vét -

Xac dinh asen tdng s bing phwong phap do phé hép thu
nguyén tir giai phong hydrua (HGAAS) sau khi tro héa
Foodstuffs — Determination of trace elements —

Determination of total arsenic by hydnde generation atomic
absorption spectrometry (HGAAS) after dry ashing

1 Pham vi ap dyng

Tiéu chudn nay qui dinh phuong phap xac dinh ham lugng asen téng sé trong thire phdm bing do phd
h&p thy nguyén t& gidi phéng hydrua (HGAAS) sau khi tro hba khé.

Péi v&i nhixng san phim cy thé @3 c6 tiéu chuln riéng thi sé 4p dyng tiéu chudn d6. Cac nha phan tich
cAn xem xét thém vé& viéc ap dung cc tiéu chudn cy thé 6.

2 Tailiéu vién dan

Cac tai liéu vién din sau 1a rat cAn thidt cho viéc dp dung tiéu chudn. Déi véi cac tai ligu vién dan ghi
nam cdng bé thi ap dyng phién ban duoc néu. DI véi cac tai liéu vién dn khdng ghi nam cdng bé thi
ap dung phién ban mdi nhét, bao gdm ca céc stra ddi.

EN 13804, Foodstuffs - Determination of trace elements - Performance cniteria, general considerations
and sample preparation (Thuc phdm ~ Xac dinh nguyén té vét — Chuén cir thyrc hién, xem xét chung
va chuén bj méu).

3 Nguyén tic

Cac mAu duoc x ly bing axit nitric cling v&i chit hd tro tro héa dwoc lam bay hoi dén khd, sau d6
duoc khoang hoa & 425 °C véi nhiét dd tang dén. Tro dwec hoa tan trong axit clohydric va asen duoc
dinh lwgng béng ky thuat HGAAS tai vach asen & 193,7 nm [1).
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CANH BAO - Khi 4p dyng tiéu chudn niy c6 thé 1ién quan dén cic vit lidu, thibt bj va c4c thao thc

gdy nguy hiém. Tidu chuln nay khang thé dura ra duec hit tit cd cic viin b an toan lign quan aén
vifc sir dyng ching. Ngudi sir dyng téu chudn ndy phii ty thiét I4p che thao the an toin sirc
khde thich hop va xdc djnh khi niing ép dyng cic giéd han qui dinh trwéc khi sir dung tiay chudn.

4 Thube thir
4.1 Yéuchu chung

N&ng 89 clia cdc asen trong thubc thir va nuéce duge sir dung phai U thip 68 khong Iam znn huémg
aén céc két qua xac dinh.

4.2 Axit clohydric

4.2.1 Axit clohydric, khdng nhé hon 30 % (phan khéi (gng), AHCI) = 1,15 g/mi.
4.2.2 Axit clohydric loding, ¢ (~ 6 moll).

Pha lodng 500 mi axit clohydric (4.2.1) véi nuée theo ty 1€ 1: 1 (phan thé tich).

4.3 Axit nitric, khdng nhd hon 85 % (phdn khéi iuong), AHNOs) = 1,4 g/ml.

4.3.1 Axit nitric loding 4, 32 % (phAn khdi lirgng)

Chuén bi bing cach trdn hdn hep axit nitric (4.3) véi nuéc theo ty 1& 1 : 1 (phiin thé tich).
4.3.2 Axit nitric lodng 2, 6.5 % (phan khéi rong)

Trén axit nitric (4.3) v6i nurdre theo ty 18 1 : 9 (phan thé tich).

4.3.3 Axit nitric loding 3, 3,3 % (phan khéi lvgng)

Tron axit nitric (4.3) v&i nudc theo ty 18 1 : 19 (phdn thé tich).

4.4 Magie oxit, khdng nhd hon 90 % (phan khéi lgng).

4.5 Mage nitrat ngém séu phan tir nirére, khong nhd hom 98 % (phan khéi lrgng).
4.6 Chithd trg tro héa

Héa 20 g magie nitrat ngam sau phan tlr nwdc (4.5) va 2 g magie oxit (4.4) trong 100 mi nyge.

4.7 Natri hydroxit, khdng nhd hon 95 % (phan khdi lrgng).
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4.8 Kali iodua, khdng nhé hon 99,5 % (phan khéi lvgng).

4.9 Axit ascorbic, khdng nhd hon 99,7 % (phin khéi lvgng).

4.10 Dung djch khir sor bd

Hoa tan 5 g kali iodua (4.8) va 5 g axit ascorbic (4.9) trong 100 ml nwéc.

4.11 Dung djch géc asen, trong axit nitric, véi ndng dd khéi lvong o(As (V) = 1 000 mg/!.
Nén sir dyng dung dich géc kém theo gidy chirng nhan.

4.12 Dung djch higu chudn asen

4121 Dung djch chudn trung gian

Chudn bj dung dich chuln clia 25 g/l trong HCI (4.2.2) tir dung dich géc (4.11).

4.12.2 Chudn hidu chudn

Léy mét lvgng chudin trung gian (vi dy: 3 mi cho ndng @9 cudi cling 1a 3 pg/) va thém HCI (4.2.2) 8én
5 ml. Thém § ml dung dich khir so bd (4.10). Bgi 30 min rdi thém HCI (4.2.2) dén 25 ml. Chuln bj theo
céch twong tyw ddi véi It nhét ba dung dich chudin hiéu chudn & cdc ndng a9 khac nhau cung véi diém
zero clia dudmg chuln. Cac ndng @b lva chon khéng dugrc virot ra ngodi ddi tuyén tinh cla dudng
chudn asen.

4.13 Natri bohidrua, khdng nhé hon 96 % (phan khéi lugng).
4.14 Natri hydroxit, khdng nhé hon 98 % (phan khéi lugng).
4.15 Dung djch natri bohidrua

Nbng 46 clia dung dich khir nay c6 thé thay i theo hé théng gidi phéng hydrua dugc 4p dung va cic
khuyén nghj clia cac nha sdn xult trong hurémg din sir dyung thiét bi. Loc dung dich, néu cAn. Dung dich
nay phai duge chudn bj trong ngay str dung.

5 Thiét bj, dyng cy
§.1 Yéu cdu chung’

D4 giam thidu sy nhidm bln, tat ca céc dyng cy tiép xuc tnec tiép véi mAu va céc dung dich can dugc
xir Iy so bd cAn than theo quy dinh trong EN 13804,
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5.2 Ld nung cé cai 4§t cheong trinh

L& nung duroc gén bd vi xir Iy hodic 1 nung 6 bd &n nhidt.
5.3 Miy do phd hip thy nguyén t»

Bugc trang bj mét cuvet thach anh dwge dbt ndng bing dién va phy kién gidi phéng hydrua cé hoic
khéng c6 bom déng.

8.4 Dén asen
Den phéng dién khdng didn cyc hodc catot réng.
5.5 Bép aién hoic bd céch cit.

Cé khéng ché nhiét tirng budrc.

6 Cich tién hanh

61 Xlrlysobd
Péng héa miu theo EN 13804.

6.2 Phin miu thir

Can mdt lugng tir 250 mg Aén 1000 mg mau khd hodic mdt lwgng trong dwong clia miu twoi vao mdt
cbc c6 mé cao bing thily tinh chiu nhiét cb dung tich téi thidu 200 mi.

6.3 Trohbakhd

6.3.1 Quy trinh tro héa

CC 250 mg miu khd, cho thém 2,5 mi dung dich hd tre tro héa (4.6). D& trédnh két tia, tic huyén phu
khi cho thém dung dich hd tre tro héa. Sau d6, thém 5 ml axit nitric (4.3.1) va cho bay hoi trén bé cach
cét (5.5) cho dén khi thu dugre céin khd. Tang din nhiét @4 va tang tir tir d& tranh s8i manh, tao bot va
trao nuérc hoc tranh bén tung tée.

Day cbc thiy tinh c6 md bang mét kinh ddng hd rdi dit trong 18 nung & nhidt d ban d4u khdng cao hon
150 °C. Téng nhiét 30 dén (425 + 25) °C véi tbe dd tang téi da 1a 50 “C/h va duy tri trong 12 h. Téc dd
ting nhiét phai duge duy tri & mirc khuyén nghi 38 trdnh hao hyt m3u. LAy chén nung ra khdi Id nung va
aé ngudi.

L3p lai quy trinh tro hoéa cho dén khi miu dwec thiéu chdy hodn toan. D& thye hign buréc nay thém
5 ml axit nitric (4.3.2), cho bay hoi trén bd cach cat rdi 03t Jai tro trong 16 nung, nghia 1a tro cAn c6 mau
triing/xam hoac cd mau sang (s 1An nung I3p lai phy thudc vio loai mau).
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6.3.2 Hoa tan tro cia miu

Thém 1 ml nuéc dé lam wét tro va sau 86 thém 5 mi axit clohydric (4.2.2) vao chén nung, 83m béo ring
tht cd tro duge tidp xGc véi axit, Sau @6, tham 5 mi chét khir so bd (4.10). Di 30 min rdi thém axit
clohydric losng (4.2.2) dén 25 ml.

Loc cac mAu truére khi pha loding dén thé tich yéu clu, ndu cAn. BY loc phdi duge khir nhidm bing
céch rlra trerdre véi axit nitric (4.3.3) va nlra tiép hai 1An bing nuwéc a3 khir ion. M3u sau khi lgc, 88 tranh
hao hyt, thi nra bd loc bing axit clohydric(4.2.2) va cho phin nuéc rira vao dung dich truée khi pha
lodng dén thé tich yéu cAu nhu trén.

Xi ly ba mBu trdng thudc thir theo céch twong ty nhu @di véi m3u.

Céc dung dich mau cb thé &n dinh 24 h khi dwgc bdo quan & 4 °C.
6.4 Do phd hip thy nguyén tr gidi phong hydrua (HGAAS)

6.4.1 Didu ki¢n clia may do phd

T4i wu héa thiét bj theo cac khuyén céo trong ban hwéng din sir dyng clia thiét bj. LAy cac sé doc tai
buéc séng 193,7 nm,

6.4.2 Ky thudt gidi phéng hydrua

6.4.21 Yéu cdu chung

Mot 86 nguyén té nhét dinh (vi dy: Co, Cu, Cr, Fe, Mg, Ni, Sb, Sn va Se) cb thé gdy can tr& viéc gidi
phéng hydrua. Céc nhidu ndy dugc han ché hodc loai bd, khi m3u dugc pha loiing trong axit clohydric
lodng (4.2.2). Néu phai pha loing m3u tiép, thi thyc hién véi axit clohydric lodng (4.2.2). Khidng dinh
vigc khdng c6 dnh hudng cla chit ndn hoic khdng cb can tré clia nguyén té lién quan bing cach
kiém tra xac nhan rng khéng c6 sy sai khac nhidu v& 49 déc cia ham hidu chudn trong tremg hop
thém chudn. Néu vin con dnh hudng cia chét nén thi sz dung phurong phéap thém chudn.

6.4.2.2 Phuong phap thém chudn

Xac dinh dai tuyén tinh clia ham sé higu chuln chudn. Bidu quan trong 13 cic phép do dugc thyc hién
trong dai tuyén tinh khi s dung phuong phap thém chudn. Budng chuln clia phwong phap thém
chun phai ¢6 it nhit ba diém cla It nhét hai dung dich thém chudn. Ndng @6 cla dung dich chudn cao
nhét phai gép tir 3 1An dén 5 1An ndng 49 clia dung dich m3u. N8ng @8 cia dung dich chuln thip hon
g4n béng mét nlra ndng @6 dung dich chuin cao nhét.

Dung @b thj dya trén céc d§ hap thy thu dugc theo cdc ndng @4 cia dung dich bd sung va ngoai suy
duirng thing tao thanh cho dén khi ct véi tryc hoanh clia dd thi.
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7 Tinh toan két qua

Tinh ham lugng, w, asen tdng 88, tinh bing miligam trén kilogam miu, theo cdng thirc (1) sau day:

wgsxVxF
mx 1000

trong 46
a 12 ndng 68 cia nguyén t§ cAn xac dinh cé trong dung dich thir 42 sir dung, tinh bng
microgam trén lit (ug/);
V la thé tich dung dich mAu thir, tinh bing mililit (ml);

F la hé sé pha loding cé tinh dén viéc khir so bd va moi @8 pha loang trong trudmg hop ndng 86
clia nguyén té cao;

m 12 khbi krong ban ddu clia phdn m3u thir, tinh bing gam (g).
Néu ndng d$ trong cac dung dich trng thdp hon giéi han dinh Iirgng cla phurong phép, thi khéng cin

phdi @wra vao phin tinh két qua. Néu cin, l4y ndng 44 cia dung dich thir trir di ndng A3 cta dung dich
mau tréng.

8 Do chum
8.1 Yéu cdu chung

Cac chi tiét cUa phép thir lién phéng thir nghiém vé a4 chum clia phurong phép duroc néu trong Phy
luc A. Céc gid tri thu duge tir phép thir li8n phdng nay cé thd khdng 4p dung dugc cho cac dai ndng
35 va cac chit ndn khac véi cac ddi ndng 66 va cac chit nédn d3 néu.

8.2 DY lFpiai

Chénh lgch tuyét ddi gitra hai két qua thir nghiém riéng ré ¢dc 1ap, thu dugc khi sir dung ciing phuong
phap, tién hanh trén vt lidu thir gibng hét nhau trong mt phéng thir nghiém, do mdt ngui thye hign
st dyng clng thiét bj, trong mét khoding thdi gian ngdn, trong khdng qua 5 % cac tredng hop vugt qua
céc gid trj giéi han I4p lai r néu trong Bang 1.

8.3 DO tallap

Chénh téch tuyét 66i gitra hai két qua thir nghiém riéng r8, thu Gugc khi sir dung ciing phurong phép,
tién hanh thir trén vat lidu gidng hét nhau trong cac phéng thir nghiém khac ni1au. do cac ngutri khac
nhau thye hién, sir dung céc thiét bj khac nhau, trong khdng qua 5 % cac tredng hop virot qué cac
gia trj gioi han tai 1ap R néu trong Béng 1.

10
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Béng 1 - Céc gia tri trung binh cia gi®i han I§p l3i va gidi han tai I§p

Miu X (mg/kg) r (mg/kg) R (mglkg)
Lé rau chén vit (SRM 1570a, NIST) 0,088 0,058 0,109
Tuyén tyy tdm hum (TORT-2, NRCC) 186 25 105
Gan ¢4 nham (DOLT-2, NRCC) 146 38 73
B4t gao (GBWES02, Trung Quéc) ' 0,056 0,018 0,032
BOt ml (GBWAS03, Trung Quéc) 0,196 0,039 0,080

9 Baéo cao thir nghigm

Bao cao th& nghiém phai chl ra:

a) moi thdng tin cAn thiét 3& nhan biét dly 4G vé miy;

b) phwong phap thir d5 st dyng, vién din tiéu chudn nay;

c) két qud thir thu dwoc va don vj do;

d) ngdy l4y miu va qui trinh I4y mAu (néu biét);

e) ngay két thuc phan tich;

f) néu phai kiém tra d§ |3p lai thi ndu két qua cudi ciing thu dugrc;

g) moi chi tiét thao tac khdng qui dinh trong tiéu chudin ndy, hodc tuy y lya chon cling véi cac chi tiét
bét thudrng khéc c6 thé dnh hudng téi két qua.

11
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Phulyc A
(Tham khdo)

Két qua thir lién phong thir nghi$m

D% chym cla phurong phép do Nhém Céng tac AEN/CTN34/GT1 "Trace elements (heavy metals)” clia
vién Tiéu chudn hda clia Tay Ban Nha (AENOR) thiét lap n&m 2000. Phuromg phap nay a3 kiém tra xac
nhan trong phép thir lién phdng thir nghiém [1] va di dugc dénh gié theo TCVN 6810-2:2001
(ISO 5725-2:1994). Két qua thdng ké dwpe néu trong Bang A.1. Cac gia tri 3a danh gia xac nhan dugc
néu trong Bang A.2.

Bang A.1 — Két qua théng ké ciia céc phép thir lién phdng thir nghiém

Céc thong s Lirmuchinvit | Tuyéntyy | Gancé Bt gao BOt mi
tém hum nhém

$4 phéng thir nghiém 10 10 10 10 10
S6 phong thir nghiém con lai sau khi 8 8 10 8 9
trir ngoai 18
Sé ngoai 18 2 2 0 1 1
Gid ri trung binh X, mg/kg 0,088 186 146 0,056 0,196
D6 l&ch chuln 13p 1ai, s,, mg/kg 0,021 0,9 13 0,007 0,014
RSD; . % 236 48 9,2 1,7 7.1
Gi¢i han 13p lai r, mg/kg 0,058 25 38 0,018 0,039
Tri s6 Horwitz 1 15 7 7 16 14
Chi sé Horrat, r 1,53 0.7 13 0.71 0,52
B¢ léch chudn tai 13p, ss, mg/kg 0,039 38 26 0,011 0,028
RSDr % 444 20,3 178 20,1 145
Giti han t3i 13p R, mg/kg 0,109 10,5 73 0,032 0,080
Tri sé Horwitz R 23 10 1 25 20
Chi sé Horrat R 1,93 2,0 17 0,81 0,71

12
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Bang A.2 - Chét chudn di dwgc chirng nhin, danh gl ty 8 Z cua cac gia tr
tim thdy dya vao céc gia trj da chirng nhan

Chit chudn déi chimg Gl tr tru n SR Giatr] |Khodngtincly| TysdZ
binh tim thdy tungbinh| 5%
di chimg

mg/kg nhin

mghkg
[L4 rau chan vit (SRM 15704, 0,088 8 0039 | 0,088 0,012 13

NIST)
Tuyén tyy clia tém him (TORT-2, 186 8 38 216 18 1,9
NRCC)
Gan c4 nham (DOLT-2, NRCC) 14,6 10 26 16,6 11 2,0
BOt gao (GBWBS502, Trung quéc) | 0,056 9 0011 | 0,081 0,005 1,1
BOt ml (GBWBS03, Trung quéc) 0,196 9 0028 | 022 0.04 -1
* Ty s Z phis hop v6i quy trinh NMKL No 9 2],
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Thur myc tal IIju tham khio

TCVN 6910-2:2001 (ISO 5725-2:1994), D¢ chinh xéc (40 dung va 60 chym}) clia phuong phép do va
két qua do - Phén 2: Phuong phép co bdn xéc dinh d0 lap lai va db téi Ibp clia phuong phép do tidu
chuén

(1] Arbitral Agroalimentary Laboratory (General Subdirectorate of the Quality Foodstuffs Control,
Ministry of Agriculture Fisheries and Food) in collaboration with the Institute of Agrochemistry and
Food Technology (Spanish Scientific Research Council). The results obtained are collected in the
document AEN/CTN 34/SC4/GT1/N° 28.

(2] NMKL Procedure No 9. Evaluation of results derived from the analysis of certified reference
materials. (2001). Nordic Committee on Food Analysis. C/o National Veterinary Institute, Box 8156
Dep. 0033 Oslo, Norway.
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