TCVN TIEUCHUAN QUOC GIA

TCVN 10641:2014

Xuét ban 1an 1

THY'C PHAM — XAC BINH HAM LUQNG CANXI, DONG, SAT,
MAGIE, MANGAN, PHOSPHO, KALI, NATRI VA KEM TRONG
THU’C AN CONG THU’'C DANH CHO TRE SO’ SINH -
PHUONG PHAP PO PHO PHAT XA PLASMA
CAM NG CAO TAN

Foodstuffs — Determination of calcium, copper, iron, magnesium, manganese,
phosphorus, potassium, sodium, and zinc in infant formula -

Inductively coupled plasma emission spectroscopic method

HA NOI - 2014



L&i no6i dau
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Calcium, copper, iron, magnesium, manganese, phosphorus, potassium,
sodium, and zinc in infant formula. Inductively coupled plasma

emission spectroscopic method,
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Thwe pham - Xac dinh ham lwong canxi, déng, sat,
magie, mangan, phospho, kali, natri va kém trong
thirc an céng thirc danh cho tré so sinh -

Phwong phap do phé phat xa plasma cam (rng cao tan

Foodstuffs — Determination of calcium, copper, iron, magnesium,
manganese, phosphorus, potassium, sodium, and zinc in infant formula -

Inductively coupled plasma emission spectroscopic method

CANH BAO — Khi ap dung tiéu chudn nay cé thé lién quan dén cac vat ligu, thiét bj va cac thao tac
gay nguy hidm. Tiéu chudn nay khéng thé dwa ra tit ca cac vin dé an toan lién quan dén vigc st
dung chiing. Ngwéi st dung tiéu chuén nay phai tw thiét 13p cac thao tac an toan sirc khée thich
hop va xac dinh kha nang ap dung cac gi®i han quy dinh triwéc khi ste dyung tiéu chuan.

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phéap xac dinh ham lweng canxi, ddng, sat, magie, mangan, phospho,
kali, natri va kém trong thirc &n céng thirc danh cho tré so sinh bang do phé phat xa plasma cam (ng
cao tan.

2 Nguyén tic

Phan miu thir dwoc phan hly trong hdn hop axit nitric/axit percloric (HNOy/HCIO,) va cac nguyén té
duoc xac dinh bing do phd phat xa plasma c3m (¢ng cao tan.

3 Thubc the

Ch’ st dung thudc thir tinh khiét phan tich, trir khi cé quy dinh khac va str dung nwéc da loai ion hoac

nudc ¢o chat luong twong duong.

3.1 Axit pecloric (HCIO,), dwoc cét hai 1an”,

Y G Fredernck Smith Chemical Co. la vi du vé nha cung cp san phé&m trén thj trrong. Théng tin nay dua ra lao thuan lién che ngudi
st dung Liéu chudn va khong &n dinh phai st dung ching. C6 thé st dung cac san pham tueng tw néu cho két qua twong duong.
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3.2 Axit percloric, dung dich 20 %

Pha loang 10 ml axit percloric (3.1) bang nwéc dén 50 ml.

3.3 Axit nitric (HNO;) dic, ndng d6 tr 69 % dén 71 %.

3.4 Axit nitric, dung dich 10 %.

3.5 Axit clohydric (HCI) d&c, néng d6 tir 36,5 % dén 38,0 %.
3.6 Axit clohydric, dung dich 5 M.

3.7 Axit clohydric, dung dich 1 M.

3.8 Dung dich chuén géc, ndng dd 1 000 pg/ml

3.8.1 Dung dich chuin gbc canxi

Cho 2,4973 g canxi cacbonat (CaCQ3) vao binh dinh mtkc 1 lit {(4.7) ¢é chira 300 ml nwéce, thém 10 ml
axit clohydric (3.5). Sau khi cacbonic (CO,) dwgc gidi phong, pha loing dung dich bang nwéc dén 1 lit.

3.8.2 Dung djch chuin gbc déng

Hoa tan 1,000 g déng (Cu) trong 10 ml axit clohydric (3.5) cung v&i 5 ml nwée, nhd tirng giot axit nitric
(3.3) vao dung dich cho dén khi hoa tan hoan toan. Bun séi cho hét khéi, d& ngudi va pha loang bang

nuée dén 1 it,

3.8.3 Dung djch chuin géc st

Hoa tan 1,000 g day sit trong 20 ml dung dich axit clohydric 5 M (3.6), pha lodng béng nuéc dén 1 it.
3.8.4 Dung dich chuin géc kali

Héa tan 1,9067 g kali clorua (KC!) trong nudc va pha loang bang nuwéc dén 1 lit.

3.8.5 Dung dich chuin géc magie

Héa tan 1,000 g magie (Mg) trong 50 ml dung dich axit clohydric 1 M (3.7) va pha loang bang nwéc dén
1 lit.

3.8.6 Dung dich chuan géc mangan

Hoa tan 1,000 g mangan (Mn) trong 10 ml axit clohydric (3.5) cung v&i 1 ml axit nitric (3.3) va pha loang

béng nudc dén 1 lit.
3.8.7 Dung dich chuin gbc natri

Hoa tan 2,5421 g natri clorua (NaCl) trong nwéc va pha loang bang nuwéc dén 1 lit.
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3.8.8 Dung dich chuén géc phospho
Hoa tan 4,263 g amoni hydrophosphat [(NH4);HPO,] trong nwéc va pha loang béng nwédc dén 1 lit.
3.8.9 Dung dich chuin géc kém
Hoa tan 1,000 g k&m (Zn) trong 10 ml axit clohydric (3.5) va pha lodng bang nwédc dén 1 lit.

Co thé si¥ dung cac chat chuan da dwoc chirng nhan cé ban sdn trén thj trweéng thay cho cac nguyén

té trén.
3.9 Dung djch chuin hiéu chuén

St dung cac dung dich chudn géc (3.8) d& chuén bi cac dung dich chudn hiéu chuén tuong (rng, co
ndng do canxi, kali, natri 200 pg/ml, ndng d6 phospho 100 pg/ml, ndng d6 sit 10 pg/mi va ndng do

déng, mangan, magie, kém 5 pg/ml (xem Bang 1).

S dung axit percloric d& chuan bj sao cho tat ca cac dung dich chudn hiéu chuan co néng dé axit
perclorib 20 %, xap xi néng dd axit percloric co trong mau th&r a phan hly va pha loang.

4 Thiét bi, dung cu

Dung cu thuy tinh phai dwee ngam qua dém trong axit nitric 10 % (3.4) va rra ky voi nwéce.

St dung céc thiét bj, dung cu thdng thwéng ctia phong thtr nghiém va cu thé nhu sau:

4.1 May do phé phat xa plasma cam rng cao tan (ICP-ES), kiéu 975 Plasma Atom Com? hoic loai
tong dwong, cé thé xac dinh tudn tw hodc ddng thoi Ca, Cu, Fe, K, Mg, Mn, Na, P va Zn. .

Bom nhu déng Minipuls 2% ho&c twong duong dwoc st dung dé dan vao 6ng phun swong dong chéo

bang thay tinh.

Céc théng sb van hanh khuyén cao nhw sau:

— théi gian lam ndng: 30 min;
- thoi gian tiép xuc: 5s;
~ chu ky tich hop: 1 chu ky (2 1&n tiép xuc tryc tiép, 1 1an tiép xic gian tiép);

# Jarrell-Ash Corg., 27 Forge Pkwy, PO Box 9101, Franklin, MA 02038-9101, USA Ia vi dy vé nha cung cép san pham trén thj
trwéng Théng tin nay dua ra tao thuén tién cho ngudi s dung tiéu chudn va khéng &n dinh phai st dung ching. Co thé si
dung cac san pham lwrong tw néu cho két qua twong dwong.

¥ Gilson Medicai Electronics, PO Box 27, 3000 W Beiltline Highway, Middleton, Wl 53562, USA |a vi du vé nha cung cap san
pham trén thi truéng. Thong tin nay dua ra tao thuan tién cho ngudi sir dung tiéu chuén va khéng &n dinh phai sir dung chung.
Ca thé str dung cac san phdm tuong ty néu cho két qua trong duong.
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— c¢bng suét truc tiép: 1,1 KW;

— cong suét bhén xa: <5W;

— tbc d6 hat mau: 0,8 ml/min;

- d6 sau hutmiu: 16 mm trén éng nap (duoc téi vu hoa déi véi Mn);
- bwéc séng: xem Bang 1.

4.2 BJ gia nhiét, kiém soat dwec nhiét dé va loc hoi axit, Labconno 60301% hoac loai twong dwong.
4.3 May lic co hoc.

4.4 Binh Kjeldahl, dung tich 100 ml.

4.5 Vién bi thiy tinh trg soi.

4.6 Bénwoc da.

4.7 Binh dinh mirc, dung tich 50 ml, 1 lit.

4.8 Can phan tich, co thé can chinh xac dén 1 mg.

5 Cach tién hanh
5.1 Phan hdy miu

Dung may lac (4.3), l&c manh vat chira mau dé thu dwec mau ddng nhat. Chuyén 15,0 ml mau pha
s3n (10,0 ml néu m3u & dang dac, 1,5 g néu mau & dang bét) vao binh Kjeldahl (4.4). Thém 30 ml hén
hop axit nitric (3.3) va axit percloric (3.1) (HNOy'HCIO,, ti I& thé tich 2 : 1) vao binh cung véi 3 hodc 4
vién bi thay tinh tro séi (4.5), @& mau qua dém. Thuc hién hai phép thir tréng thudc thir theo cling quy
trinh thuc hién véi phan mau thiv.

Trwéc khi bit dAu phan hdy mau, chudn bi bé nwéc da (4.6) thich hep dé lam nguéi binh Kjeldahl. D4t
tirng binh Kjeldahl trén bd gia nhiét (4.2) & nhiét dd thap dé bat dau phan htly. M&i khi dung dich trong
binh Kjeldahl b4t du sdi, khoi mau cam-dd cla nito' dioxit (NO,) bdc 1én. Tiép tuc gia nhiét nhe cho
dén khi axit nitric va nudc bay ra hét va mau dwoc gilr trong axit percloric, & théi diém nay xuét hién
phan trng si bong bong gitra mAu va axit percloric. D& binh trén bd gia nhiét nguéi va thinh thoang gia
nhiét @é tiép tuc phan hay. Diéu quan trong la phan (rng gitka mau thir va axit percloric khdng duoc qua

' Labconno 60301 cua Labconno, 8811 Prospect, Kansas City, MO 64132, USA 13 vi dy vé san pham thuong mai co ban
trén thi tredng. Théng tin nay dwa ra tao thuan tién cho ngudi st dung tidu chudn va khéng an dinh phai siv dung chung Co
thé st dung cac san pham twong ty néu cho két qua twong duong.
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nhanh, vi sé xdy ra chay. Néu m&u thlr chay, dat ngay binh Kjeldahl vao bé nudc da (4.6) dé dirng
phéan hdy. Thém 1 ml axit nitric (3.3) va gia nhiét nhe.

Sau khi két thuc phan (*ng cta phan méu thir vai axit percloric (xac dinh qua viéc ngirng phan (rng sUi
bot gitra mAu thtr va axit percloric), ting nhiét 6 1én cao trong khodng 2 min. Tranh dun mau thtr dén
kho vi cé thé gay nd. Lay binh Kjeldahl ra khdi bd gia nhiét va dé ngudi.

Chuyén tirng phan mau th(r da phan hdy vao binh dinh mirc dung tich 50 ml (4.7) va pha lodng bang
nudc dén vach Sau khi pha loang, ¢é thé xuat hién mét it két tha (dac biét 1a véi mau thir ¢d ham
lrong mudi cao). Két tha dugc hoa tan néu lic va dwgc dé qua dém. Ham lwgng axit percloric trong

phan mau thir khoang 20 %.
5.2 Hiéu chuan

Hiéu chudn may do phd phat xa ICP (4.1), st dung cac dung dich chuan hiéu chuén (3.9) theo Bang 1.
Cac dung dich chuan hiéu chudn nay cé thé dwgc st dung lam céac dung dich chuan don & (nghia la
mét dung dich chuan cho mét nguyén té) hodc hén hgp dung dich chudn chira hai hodc nhiéu hon hai
nguyén tb. Cac dung dich chudn don I8 hay hdn hop cac dung dich chudn dugc st dung dé hiéu
chudn phy thudc vao cac yéu cau ctia phan mém may tinh cla hé théng ICP.

Bang 1 - Cac théng sé hoat ddng déi véi may do phé phat xa ICP

Nguyén té Bwéc song, Hiéu chinh nén® | Dung dich chuén hiéu chuan (3.9),
nm pg/ml
Thip Cao
Ca “ 3179 N 0 200
Cu 3247 H 0 5
Fe 259,9 N 0 10 |
K 766,5 N 0 200
3 Mg 383.2 N 0 5 |
Mn 2576 N 0 5
F Na : 589,0 N 0 200
b 2149 N 0 100 N
'—_“En - 213,8 H 0 5
"+ K nang cao: N: khong higu chinh,
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5.3 Phép xac dinh

Sau khi két thic hiéu chudn thiét bj (xem 5.2) thi phan tich cac mau thir, khuyén céo sl dung cac théng
sb theo 4.1 va Bang 1, d& c6 ndng dd tirng nguyén té trong mdi dung dich thlr da pha lodng, biéu thj
theo microgam. trén mililit.

Ctr sau mwdi miu phan tich, can kiém tra hiéu chudn thiét bj bing céch phén tich cac dung dich chuén
hiéu chudn. Néu phan tich lai cac dung dich chun hiéu chuln cho thy thiét bi chéch ra ngoai dai hiéu
chudn (> 3% cac gia trj gbc), thi céc thiét bj phai dirgc hiéu chudn lai.

6 Tinh két qua

Tinh ham lwong cac nguyén té cin phan tich trong mau thi, X, biéu thj bang microgam trén mililit (d4i
v&i mau thir dang 16ng hodic dang dac) ho3c biéu thi bing microgam trén gam (déi véi mau thl» dang
bét), theo cong thirc sau:

v
Bow Hche
*B

Trong do:

A la ndng dd clia nguyén té dwoc xéc dinh bing ICP (xem 5.3), tinh bang microgam trén mililit
{ug/ml);

B la thé tich (@i v&i mAu thr dang Ing ho3c dang dic) hodc khéi lwgng (di véi miu thir
dang bét) ctia phan mAu thiy, tinh béng mililit (ml) hodc gam (g);

V  l1athé tich clia dung dich thir da pha lodng, tinh bang mililit (trong trrérng hop nay, V = 50 ml).

7 Bao cao thir nghiém

Bao céo thlr nghiém phai néu ré:

a) moi thdng tin cAn thiét d& nhan biét ddy dd vé mau thi;
b) phwong phap l4y mau da sl dyng, néu biét;

¢) phuong phap thir da st dung, vién dan tiéu chuén nay;
d) két qua thtr nghiém thu duoc;

e) moi didu kién thao tac khdng quy dinh trong tiéu chudn nay hodc tly chon, cing véi mei tinh hudng
bét thirdng o thé anh hudng dén két qua.
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