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L&i néi dau

TCVN 10643:2014 xay dyng dya trén AOAC 999.11 Determination of
lead, cadmium, copper, iron, and zinc in foods. Atomic absorption
spectrophotometry after dry ashing,

TCVN 10643:2014 do Ban ky thuat tiéu chuén quéc gia TCVN/TC/F13

Phuong phap phéan tich va Iy mau bién soan, Téng cuc Tiéu chudn
Do ludng Chét lrgng thdm dinh, B Khoa hoc va Cong nghé cdng bé.
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Thwe pham - Xac dinh ham lwong chi, cadimi, dong, sat va kém -
Phwong phap do ph6 hap thu nguyén tir sau khi tro héa khé

Foodstuffs - Determination of lead, cadmium, copper, iron, and zinc -

Atomic absorotion spectrophotometric method after dry ashing

1 Pham vi ap dung

Tiéu chuén nay quy dinh phwong phép xac dinh ham lugng chi, cadimi, ddng, sét va kém trong thyc
phim bing do phd hép thy nguyén t&r dung 16 graphit (GFAAS) sau khi tro hoa kho.

2 Nguyén tic

Phan miu thir dwoc 1am khd va sau dé tro héa & 450 °C véi nhiét 43 ting dén. BS sung dung dich axit
clohydric 6 M va cho bay hai dén khd. Phin cén dwoc hda tan trong dung djch axit nitric 0,1 M, cac
chét phan tich dwoc xac dinh bing do phd hip thy nguyén t& ngon Ilra diing I6 graphit.

3 Thudc thir

Thudc thir phai thudc loai phan tich, tét nhét 1a loai siéu tinh khiét hodc tvong dwong.

3.1 Nwéc, di chung cét lai hodc nwéc d3 loai ion, dién tré 2 18 MQ.cm.

3.2 Dung djch axit clohydric (HCI), 6 M

Pha lodng 500 ml HCI dé&c (37 % khéi lvgng) v&i nwée (3.1) dén 1 lit.

3.3 Axit nitric (HNO3) dc, 65 % khéi lvgng.

3.4 Dung dich axit nitric, 0,1 M

Pha lodng 7 ml HNO; déc (3.3) v&i nwdc (3.1) dén 1 lit.

3.5 Dung djch chuén chi, 1 mg/ml

Hda tan 1,000 g chi trong 7 ml HNO; (3.3) dyng trong binh dinh mirc dung tich 1 lit. Thém nuéc dén vach.

CHU THICH Chi st dung dung dich chun ban sin trén thj trwomg ding cho do phd hép thy nguyeén tr.
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3.6 Dung dich chuin cadimi, 1 mg/ml

Hoa tan 1,000 g cadimi trong 14 ml nudre véi 7 mi axit nitric (3.3) dyng trong binh dinh mdc 1 lit. Thém

nwdc dén vach.
3.7 Dung dich chuin kém, 1 mg/ml

Hoa tan 1,000 g kém (Zn) trong 14 ml nwdc véi 7 mi axit nitric (3.3) dyng trong binh dinh miec 1 lit
(4.10). Thém nwéc dén vach.

3.8 Dung dich chudn ddng, 1 mg/ml.

Hoa tan 1,000 g ddng (Cu) trong 7 ml axit nitric (3.3) dyng trong binh dinh mrc 1 lit (4.10). Thém nwéc

dén vach.
3.9 Dung dich chudn sét, 1 mg/ml.

Hoa tan 1,000 g sét (Fe) trong 14 mi nwéc véi 7 ml axit nitric (3.3) dyng trong binh dinh mdc 1 lit
(4.10). Thém nuwéc dén vach.

3.10 Dung djch chuén lam viéc

a) Déi véi phép phan tich trong 16 graphit: Pha loang cac dung dich chudn tir 3.5 dén 3.9 véi dung
dich axit nitric 0,1 M (3.4) dén dai chét chuén bao trum dai tuyén tinh ctia nguyén té can xac dinh.

b) Déi v&i phép phan tich ngon Iira: Pha loang cac dung dich chuén tir 3.5 dén 3.9, vé&i dung dich axit
nitric 0,1 M (3.4) dén dai chét chudin bao trum dai néng d6 clia-nguyén té cAn xac dinh.

4 Thiétbj, dung cu
St dung céc thiét bj dung cy thdng thuéng cla phong thir nghig¢m va cy thé sau aay:

41 May do phd hip thy nguyén tir, c6 diu dbt dung hdn hop khdng khi - axetylen hodc d4u @bt dung
hén hop khi dinito: monoxit - axetylen @8i véi quy trinh do phé hap thy nguyén t&r ngon Itra va 16 graphit
abi voi quy trinh do phd hAp thy nguyén ti nhiét dign, cé hiéu chinh nén thich hop (phi nguyén t).

4.2 DPén catot réng hodc dén phéng dién khong dién cie, dé xac dinh tAt ca cac nguyén to.

4.3 Lo nung, co cai dat chwrong trinh hodc 16 map c6 by én nhiét duy tri & nhigt 46 450 °C +25°C. Néu
s(r dung 16 map thi can cé bd phan tro héa so bj.

4.4 Bép dién, co bd kidm soat nhiét dg, 1am néng duwroc dén khodng 300 °C.

4.5 Dén héng ngoai, 250 W, dwoc cb dinh vao gia d&, sao cho c6 thé diéu chinh khoang cach tdi dia.
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4.6 Dia gém, vi du dia dé trén gia thap co dwong kinh thich hop véi bép dién.

4.7 Nip thay tinh, vi du dia két tinh, dwong kinh 185 mm, cao 100 mm, pht hop véi dia gbm (4.6) hoac
twong duong.

4.8 Chai rira, “ding dé r(ra”, chira axit sulfuric (H,SO,) @& 1am sach khéng khi.
4.9 Chén nung thach anh hoc platin, dung tich 50 ml dén 70 ml.

4.10 Binh djnh mikc, dung tich 1 lit.

411 Can phén tich, co thé can chinh xac dén 0,1 mg.

412 Néicach thay.

LWPU Y: TAt ca cac dyung cy thiy tinh va chit déo phai dwoc riva va trang sach bang axit nitric hoac axit
clohydric d& tranh nhim kim loai. Quy trinh [am sach dung cu thy tinh va chét déo:

Dung dich axit gém: 500 mi axit nitric dac (3.3) va 4 500 ml nuée (3.1). Rira lan dau véi nudc va chat tay
riva. Rira sach bang nuéc may, tiép theo bing nudc da loai ion, sau do bang axit loang. Cudi ciing, rlva
bbn dé&n ndm 14n bang nwéc (3.1).

5 Cach tién hanh

CANH BAO - Luén cht y khi cho axit vao nwéc.

Cin tranh gay & nhiém chi vao mdi trwong. Cho chén nung thach anh (4.9) vao dung dich axit
nitric 20 % va rira sach véi nwéc cit trwwdre khi sip dyng. Bun sdi chén nung trong dung dich axit
nitric 20 % trwée khi stk dung, néu cin. DAt chén nung platin (4.9) dén néng dé va dun séi trong
dung djch axit clohydric (3.2) trwére khi str dyng.

San pham tro véi ham lweng chét béo cao (2 40 % khéi lwgng), vi du margarin hodc mé lon,
phai rit cin than @& tranh tyw chay. Tro héa so bd cac san phim theo 5.3.2, ké ca khi siv dung
chwong trinh nung.

51 Xirly sobd

pé adng hoa san pham, st dung thiét bj khdng bj nhiém bén. Kiém tra viéc thai nhiém kim loai néu thiét
bj ¢é bd phan béng kim loai.

52 Sy

Ding can (4.11) can tir 10 g én 20 g mau they, chinh xac dén 0,1 mg cho vao chén nung (4.9). Trong
khi tro héa, néu kha ning s6i manh thi cin sdy trong td, trén ndi cach thiy (4.12) hodc bép dién (4.4) &
100 °C. Sau dé, thwc hién tly theo tirng kiéu 16 nung.
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5.3 Tro hda

5.3.1 Tro héa trong 16 nung cal @it chwong trinh

Dét dia vao 1& nung (4.3) & nhiét 38 ban dAu khdng cao hon 100 °C. T4ng nhiét dd véi the @b téi da
50 °C/h dén 450 °C. Dé yén @ia it nhit 8 h ho3c qua dém. Tiép tuc thyrc hién theo 5.3.2.2,

5.3.2 Tro héa trong 16 mip cé bd &n nhiét, sau khi sy va tro héa so bd (xem Hinh 1)

Hinh 1 - Thiét bj tro héa so b

5.3.2.1 Dit chén nung deng phan miu thir 44 ddy bing nép thiy tinh va cho khéng khi da tinh sach di
qua 6ng thay tinh vao san phim. D4t dén (4.5) roi xubng ndp day. Tro héa so b miu bang cach ting
tir tir nhiét d6 ctia d&n hdng ngoai qua viéc ting din nhiét dd bép dién dén t6i da. Nhiét @9 cudi ciing
trén dia gém (4.6) & khodng 300 °C. Thoi gian cin thiét & tro héa so bd tly thude vao tirng loai sén
phdm. Dat chén nung véo I6 mup (4.3) & 200 °C dé&n 250 °C va tang dn nhiét 3§ @én 450 °C véi tdc o
khang 16n hon 50 °C/h. B& yén it nhit 8 h hoic qua dém.

5.3.2.2 LAy chén nung ra khdi & va d& ngudi. Lam wét tro bing 1 ml dén 3 ml nwéc va cho bay hoi
trén ndi cach thly (4.12) hodc bép dién (4.4). DAt chén nung tré lai 16 mup & nhiét 4 khdng qua 200 °C
va tang dén 450 °C (v&i tbc 6 50 °C/h dén 100 °C/h). Tiép tuc tro hda & 450 °C trong 1 h dén 2 h hoic
lau hon. Lap lai quy trinh cho @én khi s3n pham duwoc tro héa hoan toan, tire Ia tro c6 mau tring/xam
hoac sang mau. S8 1an cn thiét I3p lai tly thudc vao tirng loai san phdm. Thém 5 ml dung dich axit
clohydric 6 M (3.2) vao chén nung dam bao réing tét ca tro déu tiép xac véi axit. Lam bay hoi axit trén
néi cach thly (4.12) hodc bép dién (4.4). Hoa tan tro trong 10,0 ml dén 30,0 ml dung dich axit nitric
0,1 M (3.4), chinh xac dén 0,1 ml. Xoay chén nung dé cho tit ca tro déu tiép xtc véi axit. Day mat
kinh dbng hd va dé& yén khodng 1 h dén 2 h. Sau d6, khudy k§ dung dich trong chén nung béng que
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khudy va chuyén tat ca vao chal nhya. Xt ly mu tréng gibng nhu ddi voi mau thik. Thiee hign hzl
phép thir mau trdng cha m&i mé phan tich.

5.4 Do phd hip thy nguyén tir
5.4.1 Ky thuat do phd hdp thy nguyén tir ngon liva

K§ thuat do phd hép thy nguyén t& ngon Ira thuémg dugc ding dé xac dinh kém, dong va sét trong
cac mau thye pham.

Chidu dai buéc séng, hdn hep khi va cac thong s6 k¥ thuat khac thich hgp nhat véi tirng kim loai dwoc
néu trong séch huéng dan do cac nha san xuét thiét b cung cap. C4c théng sb khuyén cdo dugc néu
trong Bang 1.

Bang 1 — Cac théng sé thiét bj ddi v&i ki thuit do phd hip thu nguyén tir ngon Itra

Nguyén té Ngon Itra Bwéc séng, :
nm

Fe Dinito monoxit - axetylen, oxy hoa 2483 i

Cu Khong khi - axetylen, oxy hoa 3247 i

Zn Khéng khi - axetylen, oxy hoa 2139 |

Pbi véi ky thuat do phd hap thy nguyén tlr ngon Ira dugc dp dung & cdc ndng dd thap, can phai hiéu
chinh nén.

Khi cac két qua ndm ngoai dai tuyén tinh, pha lodng cac dung dich thr véi dung dich axit nitric 0,1 M (3.4).
Chuin bj dwéng chudn tir téi thidu ba dung dich chét chuan.
5.4.2 Ky thuat do phd hip thu nguyén t& dung 10 graphit

Ky thuat do phd hdp thu nguyén t& st dung 16 graphit thwong dugc diung dé xac dinh chi va cadimi
trong cac miu thire phim.

Chiéu dai bwédc séng, chuong trinh nhiét o va cac thong sé k§ thuat khac thich hop nhét voi tirng kim
loai dwoe néu trong sach hudng din do cac nha san xuét thiét bj cung cap. Vi du vé& cac thdng sé thich
hop ddi véi thiét bj Perkin Elmer HGA-500 dwoc néu trong Bang 2.
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Bang 2 - Vi du vé cac théong sb ddi véi ky thuat do phd hip thu nguyén tir ding 16 graphit

Kim loai Bwéc Chwong trinh nhiét 4 Dung dich thir
séng, Thé tich, Ong
nm Bwéc 1 2 3 4 .
ul graphit
Nhiét 49, °C 130 650 1900 2500
Pb 283,3 Buwéc tang, s 10 5 0 2 20 L'vov
Théi gian gil, s 30 10 2 2
Nhiét 4§, °C 130 350 1200 2500
Khéng
Cd 228,8 Bwdrc téng, s 1 5 0 2 10 i
phu
Thai gian gie, s 19 10 2 2

Trong k¥ thuat do phd hap thu nguyén t&r khdng ngon Itra, cAn phai hiéu chinh nén.
Khi cac két qua ndm ngoai dai tuyén tinh, pha lodng cac dung dich thir v&i dung dich axit nitric 0,1 M (3.4).

Ludn stz dung phirong phap thém chudn. Cac phép do phai dugc thire hién trong dai tuyén tinh khi st
dung phurong phap thém chuin. Thuc hién cac phép do véi dién tich pic tét hon 1a str dung chiéu cao pic.

6 Tinh va biéu thj két qua
Tinh ham lwong kim loai trong mAu thir, X, bidu thj bAng miligam trén kilogam (mg/kg), theo cong thire:

_(C-Cy)xV
m

X

Trong dé:
C 1a ndng dd kim loai trong dung dich thir, tinh bang miligam trén lit (mg/l);
Co la ndng d@d trung binh ctia kim loai trong dung dich thit tréng, tinh bang miligam trén lit (mg/);
V 14 thé tich clia dung dich thi, tinh bang mililit (ml);
m 13 khéi lweng ctia phan mau thie, tinh bing gam (g).
Néu dung dich thtr 33 dwoc pha lodng thi dwa hé sé pha lodng vao cdng thirc tinh.

Kni thuc hién phép xac dinh I3p lai, 14y trung binh ctia cac két qua dén hai chir sb c6 nghia.

10
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7 Bao cao thir nghiém
Bao cao thir nghiém phai néu ré:
a) moithang tin cin thiét @& nhan biét Ay da v& mau thi;
b) phuong phap ldy mau da st dung, néu biét;
c) phuong phap thir da st dyng, vién dan tiéu chuén nay;
d) kétqua thir nghiém thu dwoc;

e) moi didu kién thao tac khdng quy dinh trong tiéu chudn nay hodc tly chon, eling véi moi tinh hudng
bAt thwrrng c6 thé anh hwdng dén két qua.
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Phuy luc A
(tham khao)

Cac két qua lién phong thir nghiém

Bang A.1 - Cac két qua lién phong thir nghigm

R |4 giéi han t3i 13p: R = 2,8 % s

[ Kim loai Miu Dil | Trung| n* s° ss® | RSD/? | RSDR*| ! R®
phadn | binh
tich mg/kg
i Pale gan/s(ra bt 0040 | 11| 0019 | 0019 | 46 46 | 0,052 | 0052
Nwéc sét tho 0,27 10 0,10 38 0,29
Pb-HGAAS Ca xay nhd 20,04 0,53 10 0,11 20 0,31
Cam lGa mi 0,111 12 0,056 50 0,16
San phdm #n kitng md
phéng D/E 0,246 | 10[1] | 0,034 | 0,048 14 20 0,096 0,14
| Pate gan 0-3“9 11 0-305 12 0.016
Cd- HGAAS C4axay nhd/Camldami | 20,05 | 0,175 8[1] 0,021 0,032 12 18 0,058 0,089
San phim 3n kiéng md
phéng D/E 0,51 8 0,10 0,13 19 26 0,27 0,37
Pate gan /C4 xay nhd 6,63 13 0,35 0,50 53 75 0,98 1,4
X6t tao 0,699 | 11[3] 0,047 6.8 0,13
Zn-EAAS Cam lGa mi 207 71,5 12[2] 4.9 6,8 14
Sira bt 350 12[2] 28 8,0 7.9
San phdm &n kiéng md
- phéng D/E 37,82 11[2) 0,68 1,31 1,8 35 1.9 3,7
Xé1 140/C4 xay nhé 0,240 12[1] 0,076 | 0,076 32 32 0,21 0,21
Stra bt 0,51 14[2] 0,23 45 0,65
Cu-FAAS Pale gan 202 5,34 13[2] 0,37 6,9 1,0
Cam lia mi 9,52 12 0,98 10 2.7
San phm #n kieng mo
phéng D/E 454 12[1] 1,6 3.1 36 6,9 46 8.8
Pate gan 243 14 28 11 7.8
Ca xay nhd/ Siva bit 3,99 11[3] 0,44 0,54 11 14 1,2 1,5
Fe-FAAS Cam lua mi z4 124 | 13[1] 14 1 39
Séan pham &n kigng md
phdng D/E 216 13 18 23 8.2 11 49 64
11 1a sé phong thir nghiém gii lgi sau khi @3 tri» ngoai 18 (trong ngodic vudng Ia sé phang thir nghiém ngoai1g).
® s 1adjléch chudn 13p lai,
© sp la 3 tech chuln tai lap.
9 RSD; 1 d¢ lech chudn twong ¢bi 13p lai.
® RSDg la dd léch chudin trong dbi tai 1ap.
" rlagiéihanldp lai: r=28x 5.
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