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L&i néi ddu

TCVN 8900-8:2012 dugc xay dyng trén co s& JECFA 2006, Combined compendium of food additive
specifications, Volume 4: Analytical methods, test procedures and laboratory solutions used by and
referenced in the food additive specifications;

TCVN 8900-8:2012 do Cuc An todn v& sinh thyc phdm t8 chire bién soan, By Y té @& nghj, Tdng cuc
Tiéu chudn Do lwdng Chét Ivgng thdm dinh, B& Khoa hoc va Céng nghé céng bé;

B4 tidu chudn TCVN 8900, Phy gia thyrc phém — Xéc dinh céc thénh phén vé co gdm céc phan sau:

TCVN 8900-1:2012, Phy gia thyuc phdm — Xéc dinh cac thanh phan v6 co — Phdn 1: Ham lvong
K]
nude (Phuong phép chudn dé Karl Fischer);

TCVN 8900-2:2012, Phy gia thyc phdm — Xéc dinh céc thanh phén vb co — Phén 2: Hao hut khéi
lugng khi s8y, ham lupng tro, chét khbng tan trong nwéc va chét khong tan trong exit;

TCVN 8900-3:2012, Phu gia thye phdm — Xéc dinh céc thanh phén vé co - Phén 3: Hém lopng nito
(Phuwong phép Kjeldahl);

TCVN 8900-4:2012, Phu gia thyc phém - Xéc dinh céc thanh phén vé co - Phén 4: Ham long
phosphat va phosphat mach vong;

TCVN 8900-5:2012, Phy gia thyc phdm — Xéc dinh c4c thanh phén v6 co'— Phén 5: Céc phép thir gici han;

TCVN 8900-6:2012, Phy gia thyc phdm — Xéc djnh céc thénh phén vé co — Phén 6: Binh lrong
antimon, bari, cadimi, crom, déng, chi va kém bdng do phé hap thu nguyén t& ngon Iira;

TCVN 8900-7:2012, Phu gia thyc phdm - Xéc dinh céc thanh phén vé co - Phén 7: Binh luveng
antimon, bari, cadimi, crom, déng, chi va k&m béng do phé phét xa nguyén tir plasma cdm (mng cao
t4n (ICP-AES);

TCVN 8900-8:2012, Phy gia thyrc phdm — Xéc dinh céc thénh phén v6 co - Phén 8: Dinh luong chi
va cadimi bAng do phd hép thu nguyén t& ding 16 graphit;

TCVN 8900-9:2012, Phu gia thyc phém — Xéc dinh céc thénh phén v6 co — Phén 9: Binh lwong
asen va antimon bang do phd hép thy nguyén tir hydrua héa;

TCVN 8900-10:2012, Phy gia thuc phédm — Xéc dinh céc thénh phén vé co — Phén 10: Dinh lugong
thuy ngén bdng do phd hép thy nguyén ti hba hoi lanh.
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Phu gia thwe phdm — Xac dinh cac thanh phan vé co’ -
Phan 8: Djnh Iwong chi va cadimi bang do phd
hap thu nguyén ti dung 16 graphit

Food additives — Determination of inorganic components —
Part 8: Measurement of lead and cadmium
by graphite furmace atomic abrsoiption spectromelry

1 Pham vi 4p dyng

Tiéu chudn nay quy dinh phurong phép xac dinh ham lwgng chi va cadimi trong phy gia thyc pham
bing do phd hip thy nguyén tl ding 16 graphit (GF-AAS).

CHU THICH: Céc nguyén té cadiml va chi trong dung dich cling cb th& dugc xac dinh bing phuong phap AAS ngon liva
thong thudmg (xem TCVN 8900-6:2012) holic biing phuong phap plasma cam ing cao tAn (xem TCVN 8900-7:2012). Vige

Iva chon phuong phéap phy thude vao nbng @0 chit cAn phan fich trong dung dich mAu thir 84 chudn bi. Ndng a6 chét cin
phan tich cang thip thl phuong phap ding 16 graphit ¢é thé cho dd nhay cao hom phuong phép ngon lira.

2 Nguyén tic

Mau thir durgc hoa tan trong h8n hop gdm axit sulfuric va axit clohydric ho3c dugc v co hoa trong
h8n hep gdm axit sulfuric, axit nitric va c6 thé cé axit percloric. Xac dinh cac nguyén té trong dung dich
m3u thir bing phurong phap GF-AAS véi buéc séng va cac didu kién van hanh thiét bj thich hop.

3 Thudc thie

Trong tiéu chudn nay chi st dyung thubc thiz tinh khiét phan tich va st dung nuwéc cit hai lan hojc
nwée da logi khodng, trir khi cé quy dinh khac.

3.1 Céc dung dich chuln
3.1.1 Dung djch chudn géc

St dung cac dung dich chudn ban s3n trén thj tnedng, pha lodng bing dung dich axit nitric 1 % dé thu
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dugc cac dung dich chuln sau:

a) Dung dich chuén cadimi, 10 pg/ml;
b) Dung dich chudn chi, 100 pg/ml.
3.1.2 Dung djch chudn trung gian A

Duing pipet 4y chinh x4c 25 ml dung dich chudin chi va 10 ml dung dich chudn cadimi (3.1.1) vao binh
dinh mtrc 100 mi (4.4) rdi thém nwéc dén vach.

Dung dich chudn trung gian A cé ndng @9 chi 25 ug/ml va ndng a9 cadimi 1,0 pg/ml.
3.1.3 Dung djch chudn trung gian B

Dung pipet Iy chinh xac 10 ml dung dich chudn trung gian A (3.1.2) vao binh dinh mirc 100 mi (4.4) r&i
thém nuéc dén vach.

Dung dich chuin trung gian B ¢6 ndng @ chi 2,5 pg/ml va ndng d9 cadimi 0,1 ug/ml.
3.1.4 Dung djch chudn trung gian C

Dung pipet l4y chinh xac 10 mil dung dich chuln trung gian B (3.1.3) vao binh dinh mirc 100 mi (4.4) rdi
thém nuéc dén vach.

Dung dich chun trung gian C ¢6 ndng d% chl 250 ng/ml va ndng dd cadimi 10 ng/ml.
3.1.5 Dung djch chuln lam vigc

Diing pipet 4y chinh xac 10 ml dung dich chun trung gian C (3.1.4) vao binh djnh mirc 100 ml (4.4)
rdi thém nuérc @én vach.

Dung dich chuln 1am viéc ¢6 ndng a9 chl 25 ng/ml va ndng @9 cadimi 1,0 ng/ml.
3.2 Dung djch axit clohydric, 37 %.

3.3 Dung djch axit clohydric, 10 %.

3.4 Dung djch axit clohydric, S N.

3.5 Dung djch axit nitric, 70 %.

3.6 Dung djch axit nitric, 10 %.

3.7 Dung djch axit nitric, 1 %.
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3.8 Dung djch axit sulfuric, tir 94,5 % dén 95,5 %.
3.9 Dung djch axit sulfuric, 10 %.
3.10 Dung djch axit percloric, 70 %.

CANH BAO: Phai cin than khi xi li v&i axit percloric. Mi thao tac phai dwge thye hign trong tu
hat khol.

3.11 Dung djch bd chinh ndn

CHU THICH: Khi ding dung dich bd chinh nén trong nguyén t& hda béing 16 graphit, c6 thé tro héa & nhigt dd cao hon, gitp
gidm hap thy nén.

C6 thé dung mdt trong cac dung dichysau day:

a) Dung dich paladi, tir 1 000 pg/l dén 2 000 pg/l;
b) Dung dich axit ascorbic, § 000 pafl;

¢) Dung djch amoni dihydrophosphat, 5 000 pg/l;

d) Dung dich axit ortophosphoric, 1 600 pg/.

4 Thiét bj, dung cu

Moi dung cy thir phdi dugc lam sach hoan toan bdng h8n hop axit loZng néng [axit clohydric (3.3) : axit
nitric d3c (3.5) : nwéc = 1: 1: 3], sau d6 rlra sach béng nudce ngay trurdc khi si dung.

Trong tidu chudn nay si dyng céc thiét bj, dung cy clia phéng thir nghiém théng thuemng va cy thé
nhw sau:

4.1 Cén phén tich, c6 thé can chinh xac dén 0,1 mg.

4.2 Binh Kjeldahl, 1am bing thach anh hoéc thuy tinh bosilicat, dung tich danh djnh tir 100 m! aén
150 mi, duoc lap thém & cd mdt khdp ndi mai 24 nhu Hinh 1. Phdn ¢d binh dwoc néi vao binh
ngung khéi va cé phu cling véi khod qua d6.¢d thé dwa thube thlr vao binh.

4.3 Thiét bj do phd hép thy nguyén ti», duoc trang bj 18 graphit, c6 thé hoat ddng & bwéc séng
228,8 nm va 283,3 nm.

4.4 Binh djnh mirc, dung tich 5Q ml va 100 ml.

4.5 Pipet.
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i Duruliah D
150 ml

Hinh 1 - Binh Kjeldahl cal tién (kiéu h&)

5 Liy miu
Viéc [4y mAu khéng quy dinh trong tiéu chuin nay.
Mau duoc glri dén phdng thlr nghiém phai 1a m3u dai dién, khdng bj hw hdng ho#c bién ddi trong sudt

qua trinh bdo quan va van chuyén.

6 Cach tién hanh
6.1 Chuén bj dung dich miu ther
6.1.1 MA3u thir hoa tan dwgc trong axit lodng hodic hdn hgp ciia cic axit lodng

Can khodng 2,5 g miu, chinh xac dén 0,1 mg va hoa tan trong h3n hgp gdm 4 mi dung dich axit
sulfuric 10 % (3.9) va 5 ml dung dich axit clohydric 10 % (3.3). Chuyédn dung dich thu dwec vao binh
dinh mirc 50 ml (4.4), thém nude dén vach va trdn.

6.1.2 MAau thir khdng hoa tan dwec trong axit lodng hodc hdn hgp clia cic axit lodng

Cén khodng 2,5 g miu, chinh xéc dén 0,1 mg, cho vao binh Kjeldahl dung tich tir 100 ml @én 150 ml
(4.2) va thém 5 ml dung dich axit nitric 10 % (3.6). Ngay khi phan (rng ban ddu l&ng xudng, dun nhe
cho dén khi cac phan 'ng manh hon tiép theo dirng lai va sau d6 @& ngudi. Cho tir tir 4 ml axit sulfuric
ndng 4 tir 94,5 % dén 95,5 % (3.8) véi téc dd khdng gay sdi bot nhidu khi dun (thudng cAn tir 5 min
dén 10 min) va sau 86 dun néng cho dén khi chét 16ng s3m mau rd rét, nghia la bét dAu hoa than.
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Thém tl tlr axit nitric d&8m d3c (3.5) vdi tirng leeng nhd, dun néng gitka céc 1An thém cho'dén khi dung
dich s3m mau Iai. Khéng dun qua manh d& qua trinh than hoa khéng xay ra qua murc, cAn c6 mét
lrgng nhd nhirng khéng qué duw axit nitric tw do c6 mét trong subt qua trinh ndy. Tiép tuc viéc x( Il nay
@én khi dung dich chi cdn mau vang nhat va khéng sim lai khi dun thém. Néu dung dich vin con cb
mau, thém 0,5 ml dung dich axit percloric dam d3c (3.10) va mdt it axit nitric d@m déc (3.5), dun néng
khoang 15 min, sau d6 thém 0,5 ml dung djch axit percloric (3.10) va dun thém vai phut nira. Ghi lai
téng Irgng axit nitric dam a%c a2 s dung.

D& ngudi dung dich va pha lodng véi 10 mil nwdc. Dung dich nay phdi hoan toan khéng mau (néu cé
nhidu sét, dung dich c6 thé c6 mau vang nhe). Bun s8i nhe, cht ¥ khéng a8 tran ra ngoai, dén khi xuét
hién khéi tring. Dé ngubi. thém 5 ml nuwde va lai dun s6i nhe dén khi bbe khéi. Cudi cliing d8 ngudi,
thém 10 ml axit clohydric 5 N (3.4) vao va dun sdi nhe it phit. D& ngudi lai va chuyén dung dich vao
binh dinh mirc 50 ml (4.4). Rlra sach pinh Kjeldahl bing mdt luvgng nuéc nhé, cho nuée rira vao binh
dinh murc néu trén, sau d6 thém nudc dén vach va trén.

6.2 Didu kign vén hanh thiét bj
Didu kién chung cla thiét bj o phd hdp thy nguyén tir (4.3) dugc quy dinh trong Bang 1.

Bang 1 - Pidu ki¢n chung cua thiét bj do phd hip thy nguyén tir

Nguyéntd |Bwoc séng, | Kheséang, | Khi Pidu Kign tro hoa Nhigt d
nm nm ] nguyén tir
Nhiét ad téi da | Khi sir dung héa, °C
khi khéng c6 bd khi cé
chinh nén, °C | bd chinh nén
Cadimi 228,8 05 Argon 300 Argon 1800
Chi 2833 0.5 Argon 400 Argon 2100

Céc thong sé van hanh phy thudc vao loai thiét bj va mdt vai théng sé nhét dinh con cin phai téi wu
héa khi st dung d& c6 duec két qua tét nhit. Do d6, cin didu chinh thiét bj theo hwéng din sir dyng
clia nha san xuét.

6.3 Xacdjnh

D3t m3u trdng [dung dich axit nitric 1 % (3.7)], dung dich chuin Iam viéc (3.1.5), dung dich bd chinh
nén thich hep (néu cin) va cac dung dich mAu thir vao cac vi tri trong khay I&y miu ty ddng cla 16
graphit. Thiét 1ap cac thong sé clia 16 theo hwéng din cia nha sén xuét d& bom mau 13p 3 IAn.
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Lam sach éng graphit va bom miu tring. Cai a4t chuong trinh cho bd bom mAu ty déng dé bom
5, 10, 15, 20 pl dung dich chufn 1am viéc (3.1.5), 5 pl dung dich bd chinh nén (3.11) va cdn lai 14 dung
dich mu tring [dung dijch axit nitric 1 % (3.7)] d& dworc tdng thé tich 25 pl.

Dyng duéng chun biéu di&n dd hip thy theo dién tich pic hodic chidu cao pic.

Bom 10 pl dung dich miu thir va ghi lai sb doc trén thiét bj.

7 Tinh két qua

Ham lwgng cta mdi nguyén té trong miu thlr, X, dwoc tinh theo miligam trén kilogam (mg/kg) theo
cong thirc sau:
RI xV

i V1xw

Trong dé:
R 1asé doc trén thiét bj khi bom dung dich miu thi, tinh bdng nanogam (ng);

V, lath& tich dung dich mAu thir dwec bom vao 1 graphit, tinh bang microlit (pl). Trong trwdng
hop nay, Vq =10 pl;

Vv iathd tich ciia binh dinh mirc khi chuin bi dung dich m&u thir (xem 6.1), tinh bing mililit (ml).
Trong trwdng hep ndy, V=50 ml,

w 12 khdi lwvgng miu thir, tinh bing gam (g).

8 Bao cao thir nghiém

Bao c4o thir nghiém phai ghi rd:

a) phuong phap ldy mau a3 stz dyng, néu biét;

b) phuong phéap thi» ¢4 diing (vién dn tiéu chun nay);
¢) két qua thir nghiém thu duerc;

d) moi chi tiét thao tac khdng quy dinh trong tiéu chudn nay, ho#c tuy chon clng véi cac chi tiét bt
thwrérng khac cé thé anh hudng aén két qua;

e) moi théng tin cin thiét d& nhan biét ddy ad vé m3u thi.
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