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L&i néi dau

TCVN 8110 : 2009 hoan toan twong dwong véi ISO 14377 : 2002;

TCVN 8110 : 2009 do Ban k¥ thuét tiéu chudn quéc gia TCVN/TC/F12
Sira va sdn pham sira bién-soan, Téng cuc Tiéu chuin Do lvdng Chat
lwgng dé nghi, B6 Khoa hoc va Céng nghé céng bé.



TIEU CHUAN QuécC GIA TCVN 8110 : 2009

Sira c6 dic dong hép — Xac dinh ham lwong thiéc —
Phwong phap do phd hap thu nguyén tir dung 16 graphit

Canned evaporated milk — Determination of tin content -

Method using graphite furnace atomic absorption spectrometry

1 Pham vi ap dung

Tiéu chudn nady quy dinh phuong phap do phd hap thu nguyén tl ding 16 graphit @& xac dinh ham
Iong thiée trong si*a cé dic déng hop (A3 tiét tring). Phwong phap nay cé thé &p dung cac mau chira
ham lwgng thiée Ién hon 5 mg/kg.

2 Tailiéu vién dan

Céc tai liéu vién dan sau rét can thiét cho viéc ap dyung tiéu chudn nay. D6i véi cac tai ligu vién dan ghi
nam cong bd thi ap dung phién ban dugc néu. Dbi voi céc tai lidu vién dan khéng ghi ndm cong bo thi
ap dung phién ban méi nhét, bao gdm ca cac stra ddi, bd sung (néu cé).

TCVN 4851 (ISO 3696), Nudc dung dé phén tich trong phong thi nghiém — Yéu céu ky thuét va
phuong phép the.

3" Thuat ngir va dinh nghia

Trong tiéu chudn nay sl dung thuat ng va dinh nghta sau day:

3.1
Ham lwgng thiéc trong sira cé ddc déng hdp (tin content of canned evaporated milk)
Phan khéi lwgng clia chét xac dinh dwgc bang quy trinh quy dinh trong tiéu chuln nay.

CHU THICH Ham lugng thiéc duoc biéu thj bang miligam trén kilogam.
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4 Nguyén tic

Phan miu thr dwoc pha loang 100 1an bang nuwéc, sau dé pha loang tiép véi dung dich axit ascorbic
15 % (chét bd chinh nén) (voi ty 1& 1 : 1). Do 36 hap thy nguyén t¥ & budc séng 286,3 nm bang may
do phd hap thy nguyén t& nhiét dién (16 graphit, nguyén t&r hod tir thanh 8ng). S&¥ dung duéng chuan
thu duoc khi do cac dung dich chudn dwgc chudn bj tr siva (da cé dic) chira ham lugng thiée réat
thap [sra (co6 dac) dong chai] duwgc pha loing 100 1An, dwgc pha lodng tiép theo ti 16 1 : 1 véi dung
dich axit ascorbic 15 % d& xac dinh ham Iwgng thiéc. Cach khac, c6 thé dung nguyén tir hoa platform
v&i chét bd chinh nén la NHH,PO/Mg(NO,),.

5 Thuéc thw

Chi st dung cac thuéc thir loai tinh khiét phan tich, chira mét lwgng thiéc & dang vét.

5.1 Nwéc, phiu hop véiloai 2 cia TCVN 4851 (1SO 3696).

5.2 Axit clohydric, dam da3c, p(HCI) = 1,15 g/ml (Merck “Suprapur"” hodc loai tvong duong).

5.3 Dung djch chudn thiéc

5.3.1 Dung djch gbc thiéc, c6 ham lvgng thiée (Sn) 1 000 mg/l.

Dung ché phdm co ban s3n (Baker No. 6943" hoc loai twong dwong).

5.3.2 Dung djch lam vidc chudn thiéc, c6 ham lweng thiéc (Sn) 100 mg/l.

Dung pipet 14y 10 ml dung dich géc thiéc (5.3.1) cho vao binh dinh mirc dung tich 100 ml (6.3). Thém
30 ml axit clohydric (5.2). Thém nwéc (6.1) @én vach va tron.

5.3.3 Dung dich lam vigc chudn thiéc trong sira (cd dic) da pha loang

Dung sira cé dac dong chai gin gidng véi mAu sira déng hdp dé phan tich ham Iwgng chat béo va ham
leong chat khd. ©dng hoa mau siva (d4 cb ddc) dong chai trude khi str dung.

Dung pipet lay sCra cd dac dong chai cho vao nam binh dinh mirc dung tich 100 ml (6.3) mdi binh 1 ml.
Thém khodng 80 ml nwdc (5.1). Sau d6 dung pipet 14y 1An lwgt O pl, 100 ul, 200 pl, 500 pl va 1 000 ul
dung dich lam viéc chudn thiéc (5.3.2) vao ndm binh dinh mic twong (rng. Pha lodng bang nwoc dén
vach va tron bang cach xoay nhe binh.

" Merck Suprapur, No. 127 va No. 5855, Baker No.6943 va Aldrich No. 20400-5 1a nhirng vi dy vé cac san pham thich hop co
ban s3n. Théng tin nay dua‘ra tao thuan tign cho ngudi st dung tiéu chudn nay, 1SO khéng 4n dinh phai sir dung cac san

pham trén.
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Chuén bj cac dung dich 1am viéc chudn thiéc trong sira (cé dic) da pha lodng trong ngay st dung.

Néu khdng c6 san sira cd dac déng chai, 1Ay mét lwgng sira thong thirong sao cho ndng dé chéat kho
sira trong cac dung dich lam viéc chuén thiéc va cac dung dich thtr gAn nhw nhau.

CHU THICH 1 Gi3 st lwgng sra cb d4c trong m&i mét binh trong sé nam binh dinh mirc mdt vach 14 1,00 g thi lugng thiée
trong cac dung dich 1am viéc chudn twong rng véi ham Iugng thiée trong san pham ban ddu chwa pha loang lan lugt 13
0 mg/kg, 10 mg/kg, 20 mg/kg, 50 mgrkg va 100 mgrkg.

CHU THICH 2 Xem thém 6.5 néu str dung nguyén tir hod platform.

5.4 Dung djch chét bd chinh nén |, c6 ham lwgng axit ascorbic (CsHsOs) 150 g/l.

Hoa tan 15 g axit ascorbic (Merck No. 127 " ho&c loai dwong dvong) bang nuwdc (5.1) dwng trong binh
dinh miec (6.3). Thém nwée dén vach va trén.

5.5 Dung djch chét bd chinh nén Il, c6 ham lveng amoni dihydrophosphat (NHsH,POy) Ia 0.2 mg va
ham lwgng magié nitrat [Mg(NQOs),) 1a 0,01 mg/10 pl dung dich.

CHU THICH Dung dich nay thay thé cho dung dich chét bé chinh nén | trong tréng hep nguyén tir hoa platform,

Hoa tan 2,0 g NHH,PO, (Aldrich No. 20400-5 " hoic loai duwong dwong) va 0,173 g Mg(NO,),.6H,0
(Merck No. 5855 " hoac loai twong duwong) trong binh dinh mirc dung tich 100 ml (6.3). Thém nwéc
(5.1) dén vach va tron.

6 Thiét bi, dung cu

Ngam dung cu thuy tinh sach trong dung dich axit nitric (HNO;) 10 % (khéi lwgmg). Trwwde khi str dung,
trang dung cy thuy tinh ba 1&n badng nwdc cét hai lAn va dé khé. Bao quan dung cy thuy tinh trong moi
trreng khdng buyi.

S dyng céac thiét bi, dung cu cla phong thir nghiém théng thwong va cuy thé nhu sau:
6.1 Can, c6 thé can chinh xac dén 1 mg.

6.2 Ndicach thuy, c6 thé duy tri nh;ét @b tir 40 °C @én 60 °C.

6.3 Binh djnh mirc mot vach, dung tich 100 ml.

6.4 Pipet tw ddng, c6 thé didu chinh cac thé tich tir 50 pl dén 200 pl va tr 200 pl dén 1 000 pl, cé dAu
tip bang chéat déo.

6.5 May do phd hip thyu nguyén tr, duoc trang bi:

- bd phan nguyén t&r hoa bang nhiét dién (16 graphit),
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~ b lay mau ty déng cé céc cbe dwng mAu (dung tich khodng 2 ml),
- dén catot réng ddi v&i thiéc hodc dén phéng dién khdng dién cue,
~ hé théng hiéu chinh nén,

- céc bng graphit trang pyrolytic,

- khi argon,

- bé phén do dién tich pic, va

— may ghi hodc may in.

Viéc st dyng cac 6ng graphit trang pyrolytic s& Iam cho tin hiéu hoi cao hon so véi khi st dung cac
éng graphit khong trang pyrolytic. Thay vi nguyén tcr hoa tir thanh éng, c6 thé thic hién nguyén to hoa
platform. Trong trwdng hep nay, khéng thé str dung axit ascorbic lam chét bd chinh nén vi tao nén duw
lvgng cacbon trén platform. Thay vao do, sir dung 10 ul dung dich NHH,PO, va Mg(NO;); (5.5) lam
chat bd chinh nén. Néu chon ki thuat platform, cac dung dich thtr va dung dich chudn khéng cin pha
loang 1:1 voi dung dich axit ascorbic 15 % (xem 9.3). Do d6, cac dung dich 1am viéc chuén thiéc trong
5.3.3 chira khodng 0,5 g slra cd dédc trén 100 ml, tirc | chi cAn 4y bing pipet 0,5 ml sira c6 dac thay vi
lay 1 ml. Ngoai ra, d& chudn bj cac dung dich 1am viéc chuln thiéc trong stva ¢ dac da pha loang theo
nhir 5.3.3 thi can thém cac lveng 0 pl, 50 pl, 100 pl, 250 ul va 500 ul dung dich lam viéc chudn thiéc
(5.3.2) vao nam binh dinh mirc dung tich 100 ml (6.3).

7 Ldy mau
Viéc |4y m3u khéng qui dinh trong tiéu chudn nay. Nén Iy miu theo TCVN 6400 (ISO 707).

Mau guvi dén phong thi» nghiém phai dlng a mAu dai dién va khdng bj hw hdng hoc khéng bi bién déi
chét long trong qua trinh van chuy&n va bao quan.

Mau thir duoc bao quan sao cho tranh hw héng hodc bién ddi thanh phan. Tranh sy 6 nhi&m thiéc

8 Chuin bj mau thir

8.1 Lac ki hgp chira mdu béng céch ddo chiéu hdp chira lién tyc. M& hdp ra va rét mau vao hop khac
(lam bang thuy tinh hodc chat déa va co ndp day kin) da duoc lam sach trwéc khi dung. Can than 4y
hét tat ca phan chét béo hodc cac thanh phan khac bam dinh trén thanh hop dwng mau ban dau vao
mau tht. Tron ki bang cach dung thia hodc dao trén dé khudy va day nép hop.
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8.2 Lam noéng hép chira mau day ndp kin trong ndi cach thuy (6.2) & nhiét dd tir 40 °C dén 60 °C. Cwr
15 min lai Iy hdp chira miu ra va lic hép. Sau 2 h, Iy hdp chira mau ra khéi ndi cach thuy va dgé
ngudi dén nhiét do moi trudng. M& ndp hop va dung thia hodc dao tron d& khudy mau. Khéng dung
thia hoac dao trén co chira thiéc dé trén.

Khéng deng miu vao hp chira ban ddu vi sau khi d& m& nép cé thé 1am tang ham lrong thidc.

CHU THICH Néu chét béo duwgc phan tach, cac két qua ding cd thé khéng nhu mong dgi.

9 Cach tién hanh
9.1 Phén mau thir

Can 1,0 g + 0,1 g mAu thir, chinh xac dén 1 mg, vao binh dinh mirc dung tich 100 ml (6.3). Pha loang
dén vach bing nwéc (5.1) va xoay nhe binh @ trén mau.

Néu str dung nguyén tir hoa platform, can 0,5 g + 0,05 g mAu thir, chinh xac dén 1 mg, vao binh dinh
mtrc dung tich 100 ml (6.3). Thém nuwédc va ddng hod nhw trén.

9.2 Khoi dong va cai dit thiét bj do

Bat ngudn may do phd hap thy nguyén t& it nhat 30 min trwdc khi bat ddu do. Biéu chinh cac thong sé
cua thiét bj theo hwéng dan cda nha san xut. Theo hudng din, cai dat may do phé hap thy nguyén t
Perkin Elmer Zeeman/3030 ?, duoc trang bj b phan nguyén tir hoa 16 graphit HGA-600, dén phéng
dién khong dién cwe dbi véi thiée va bd phan lay mau ty dong AS-60 nhw sau:

cong suét den: 8W
bwdc song: 286,3 nm
dd rdng khe ho: 0,7 nm
khi bao: ar'gon

Thé tich bom 13 20 pl. Do tAt ca cac dung dich chudn va dung dich thir ba IAn. Trong qua trinh nguyén t
hoa (bwéc 4 trong Bang 1), do dién tich pic ctia tin hiéu hdp thu (dwoc hiéu chinh theo do hap thy nén).

CHU THICH 1 Déng khi gidm xubng 50 mi/min & budrc 4 |a giao didm gira d nhay va dai tuyén tinh.

CHU THICH 2 Chuong frinh cla bd nguyén tr hod I graphit cé thé cin hiéu chinh néu sir dung kiéu thiét bj khac.

2 pay la mot vi dy vé thiét bj thich hgp cé ban s8n. Théng tin ndy dura ra tao thudn tién cho nguoi str dyng tidu chuén nay,
ISO khéng 4n dinh phai sir dyng thiét bj dé.
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Néu s dung nguyén tcr hoa platform thi stz dung cung mét chuwrong trinh nhu trong Bang 1, trir khi sau
mdi lan bom dung dich thir hodc dung dich chudn thi thém 10 pl dung dich bd chinh nén Il (5.5)
(xem 6.5).

Bang 1 - Chwong trinh ctia bd nguyén tir hoa 16 graphit

Th tw bwée | Nhigt dod 16 Théi gian Lwu lweng Doc két qua
°'C s déng khi noi
Phéng Gi Prig
1 90 20 . 10 300 "
2 120 20 10 300 ~ |
3 800 15 15 300 = |
4 2200 0 3 50 + ‘
5 2 650 1 5 300 - I

9.3 Chudn bj cac dung djch hiéu chudn va dung djch thir

Dung pipet l4y 0,75 ml dung dich chét b chinh nén (5.4) cho vao céc 14y mau tw dong. Dung pipet véi
cung dau tip bang chat déo dé thém 0,75 ml dung dich 1am viéc chudn thiéc (5.3.3) chira 0 ul

kém chuén.

Trén bang cach dung pipet véi ciing ddu tip bing chat déo dé I4y 0,75 ml dung dich ra khéi chén rdi
bom tré lai. Lap lai viéc nay hai lan. Day Ia dung dich zero cua cac dung dich higéu chuin.

Chuan bi tvong tv nhw trén cac dung dich hiéu chudn tir cac dung dich lam viéc chudn thidc con lai
(5.3.3) trong sira cb d3c da pha lodng va dung dich thir tir phn miu the (9.1).

Néu st dung cac céc ldy mau ty dong co dung tich nhé hon 2 mi thi didu chinh lai thé tich cac dung
dich chudn, dung dich thir va dung dich axit ascorbic d& cudi cling thu dwec hén hop 1:1 cla cac dung
dich chun hoac dung dich thtr v&i dung dich axit ascorbic. Tran ki cac hdn hep thu duoc.

Néu thiec hién nguyén tir hoa platform thi khéng cin thém dung dich axit ascorbic. LAy 1,5 ml cua méi
dung dich chuén va méi dung dich thi cho vao cac cbc l4y miu ty déng. Cho vao mét cée dung dich
bé chinh nén 11 (5.5).

Néu may do phd hap thy nguyén t& duoc trang bi bd 1Ay mau ty déng c6 b phan bd sung ty dong
dung dich bé chinh nén va thém cac chuln, thi dung cac bd phan nay dé pha loang dung dich thir
theo ty 1€ 1 : 1 v&i dung dich axit ascorbic trong éng graphit cling nhw dé higéu chudn bing phuong
phap thém chudn. (Thay vi chun bi duwéng chuan béng phurong phap do cac dung dich chudn trong

10
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slra ¢6 ddc khong chira thiéc pha lodng). Trong tredng hop ding phuong phap thém chuén, nén
kiém tra lai dai tuyén tinh cta dwéng chuln.

9.4 Quy trinh do

9.4.1 Dt cac cbe chira cac dung dich da chuin bj (9.3) vao b phan Idy mau ty dong sao cho dung
dich zero dugc do dau tién, sau dé 1a bén dung dich hiéu chuin va cubi cung 1a dung djch thtr. Do mdi
dung dich ba Ian va ghi lai dién tich pic cua tin higu hap thy, c6 hiéu chinh dé h4p thy nén. Sau dé do
bén dung dich hiéu chudn thém mét Ian.

Duong chuan tuyén tinh déi véi ham Ivong thiéc dén 100 mg/kg trong miu ban dAu chua pha loang.
Céc mau cho tin hiéu d hap thy cao hon 10 % tin hiéu d6 hép thy cta chudn cao nhit phai dwoc pha
lodng hai 1an va do lai. Phai chdc chén ring dung dich ther da pha lo&ng chira 75 g/l axit ascorbic.
Trong trwéng he'p ndy cling can hiéu chinh lugng sira cd dic trong dung dich thlr pha loang bang cach
thém mét thé tich thich hop clia sika cé dic déng chai d& duoc dung dé chuén bj cac dung dich chuén.

Sy c6 mét cha axit ascorbic trong cac dung dich tao nén dw Iwgng cacbon trén éng graphit. Sau mot
ddy 50 dén 100 1an nung, c&n Iam sach that ki bén trong éng biing mot thia nhé.

9.4.2 Cac mlu chira < 20 mg thiéc/kg cho cac tin hidu a6 hap thy thép, do d6 A6 chum cla cac két
qué khong tét. B8 thu duoe cac két qua chinh xac hon déi véi cac mAu trén. thi dung quy trinh c6 khac
mét chat, tém tét nhu sau:

Cén 2 g + 0,2 g miu thi¥, chinh xac dén 1 mg, thay vi 1 g nhw trong 9.1. Néu st dung nguyén t&r hoa
platform thi can 1 g + 0,1 g thay vi can 0,5 g. Thye hién ngét khi (khéng con dong khi bén trong) trong
qua trinh nguyén t& hod. Dyng duéng chuén riéng déi véi cac mau cé ham Iwong thiée thap béng cach
st dung cac dung dich khéng pha lodng cla siva ¢ dic déng chai da bd sung thiéc tvong ong voi
0 mg/kg, 5 mg/kg, 10 mg/kg va 20 mg/kg trong mAu sra chwa pha loang.

9.5 Dwng dwéng chudn

L4y cac gia trj trung binh cla cac dién tich pic do duwoc cla cac dung dich hiéu chuan do duoc trvdc
va sau dung dich thi trir di gia tri trung binh ctia dién tich pic cua dung dich hiéu chudn zero (9.3).

CHU THICH Dién tich pic ctia dung dich hiéu chuln zero s& 14 vach zero ao.

Tinh cac gia trj trung binh cla céac dién tich pic, dwoc hiéu chinh gia tri dung dich hiéu chuan zero, do
dugce doi voi cac dung dich hiéu chudn trudc va sau dung dich thr.

Dyng d6 thi tr cac gia tri trung binh twong Gng véi ham lweng thiéc trong miu chuwa pha loang
(10 mg/kg, 20 mg/kg, 50 mg/kg va 100 mg/kg), hodc tinh dwirng hdi quy bang phuong phap phan tich
duéng binh phwrong nhd nhét.

11
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10 Tinh toan va biéu thj két qua
10.1 Tinh toan

Chuyén ddi gia trj dién tich pic trung binh clia dung dich thir v& phan mau thir 1,000 g (d8i voi nguyén
tlr hoa platform 0,500 g) theo céng thire sau:

trong dé
A. la dién tich pic trung binh da chuyén ddi clia dung dich thir, biéu thj bing dé hap thy x giay;
As la dién tich pic trung binh cla ba [An do dung dich the, bidu thj bang dd hép thu x giay:
Ay la dién tich pic trung binh ctia ba IAn do dung dich hiéu chuén zero, bidu thi bang d6 hip thu x gidy;

m 13 khéi lwveng cla phan mau thir (9.1), tinh bdng gam. Nhan m véi 2 khi sir dyng quy trinh

nguyén t¥ hoa platform.

Tinh ham lwgng thiéc clia mau thir, sé miligam trén kilogam, bdng cach doc trigc tiép tr dwdng chuin
st dung A., hodc tinh tryc tiép tir phurong trinh héi quy tuyén tinh.

10.2 Biéu thij két qua

Lam tron két qua dén chir sé thap phan thi nhét.
11 B§ chum

11.1 Phép thir lién phong thtr nghiém

Céac gia trj v& giéi han @8 I13p lai va @ tai 1ap thu dwoc tir cac két quéd cha phép thi lién phang the
nghiém tién hanh theo TCVN 6910-1 (ISO 5725-1) vd TCVN 6910-2 (ISO 5725-2). Chi tiét v& d chyum
va d§ chinh xac cta phuwong phap st dung trong phép thir lién phong thir nghiém dugc néu trong [5).
Céc gia tri nhan duoc tir phép thit lién phong thir nghiém nay co thé khéng &p dung duwoc cho cac dai
ndng d6 va chat nén khac véi cac dai ndng dd va chét nén da néu.

CHU THICH IDF 135 duwa ra huéng din cu thé déi vdi cac phép thir lién phéng thir nghiém vé cac phuong phap phan tich
cac san pham sia. Hwéng dan nay dugc dya trén TCVN 6910 (1SO 5725).

12
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11.2 D9 lap lai
_Chénh léch tuyét ddi gitra hai két qua thdr déc lap, riéng ré, thu dugc khi st dung cing mét phuong
phap, trén cung mét loai vat liéu thir, trong cling phong thir nghiém, do cung mét nguwéi thao tac va s

dung cung mét thiét bj trong cling mat khodng thei gian ng&n nhw nhau, khéng qua 5 % truéng hop
I&n hon 7 % trung binh cla hai két qua.

11.3 Do tai lap

Chénh léch tuyét gbi gitra hai két qua thir riéng ré, thu dwec khi st dung cing mét phurong phap, trén
cung mét logi vat liéu thir, trong cac phong thér nghiém khac nhau, do nhirng ngudi thao tac khac nhau
thire hién va stz dung cac thiét bj khac nhau, khéng qua 5 % cac treéng hep lon hon 19 % trung binh

cua hai két qua.

12 Bao cao thir nghiém

Béc cao thir nghiém phai ghi r&:

moi thong tin can thiét v& viéc nhan biét ddy dt mAu the;

phuong phap ldy mau d3 s dung, néu biét;

phwrong phap thlr da st dyng, vién dan tiéu chuin nay:

moi chi tiét thao tac khéng quy dinh trong tiéu chudn nay hodc duwgc cho 1a tuy chon, cung voi cac
chi tiét bét thwong khac co thé anh hwdng t&i két qua;

- két qua thir righiém thu duoc:

- két qua cudi cung thu dugc, néu dap ng dugc cac yéu clu vé dé I3p lai.

13
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