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L&i noi dau
TCVN 6541 : 1999 hoan toan tuong duong véi ISO 7952 : 1994

TCVN 6541 : 1999 do Ban ky thuat tiéu chudn TCVN/TC/F10
Rau qua va san phdm rau qud bién soan, Tdng cuc Tiéu chuén
- Po luong - Chét lugng dé nghi va dudc B6 Khoa hoc CoOng

nghé va Méi trudng ban hanh.
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Rau qua va nhirng san pham tur rau qua. Xac dinh hamlu’dng
déng - Phuong phap quang phé hap thu nguyén t&r ngon Ilra.

Fruits, vegetables and derived products - Determination of copper content - Method
using flame atomic absorption spectrometry

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap xac dinh ham lugng déng cla rau qua va san pham rau

qua bang phuong phap quang ph& hap thu nguyén tr ngon Ia.
2 Tiéu chuan trich din

ISO 5515-1979 : Rau quéa va san pham rau qua - Phan hdy chat hitu cd, trudc khi phan tich -
Phuong phap uét.

3 Nguyén tic

Phan hay chat hitu co bdng phuong phap kho hodc udt va xac dinh ham ludng cation Cu?* bang
phuang phap quang phé hap thu nguyén t& ngon I(ra.

4 Thuéc thu

Tat ca cac thudc th¢ dugc sir dung phai Ia loai phan tich, va dic biét khéng dugc chéa déng.
Nudc dudc st dung phai la nuéc cat 2 13n bang dung cu thly tinh hoac 1a nudc co dé tinh khiét

twvong duong.

4.1 Axit sunfuric dam dac (p,, = 1,84 g/ml).

4.2 Axit nitric dam dac (P20 = 1,38 g/ml).

4.3  Axit clohydric pha lodng 1+1 (VIV).

Hoa mét thé tich axit clohydric dam dac (p,, = 1,19 g/mil) vGi mét thé tich nuéc.

4.4 Axit clohydric, dung dich khoang 0,1 mol/l.
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Cho 17 ml axit clohydric loang (4.3) vao binh dinh mirc 1 vach dung tich 100 ml va thém nudc cho

téi vach. Lac déu.
4.5 DPong, dung dich chuén tuong duong véi 1g déng trong 1 lit.

Hoa tan 3,929 g déng sunfat ngam 5 phan t& nuéc (CuS0,.5H,0) vao nudc cat 2 ian trong 1 binh

dinh mic 1 vach dung tich 1000mi. Thém nudc cho dén vach va lac déu.
'Bao quan dung dich nay trong chai thly tinh bosilicat c6 nat thdy tinh mai.
1ml dung dich chuan nay chira 1mg déng.

Ciing cé thé chuan bi 1 dung dich chuén theo nhitng cach sau :

a) Hoa tan 1,000g déng kim loai vao 50m! dung dich axit nitric 5 mol/l trong binh dinh mirc dung
tich 1000ml. Thém nudc cat hai lan cho dén vach va lac déu. Bao quan dung dich nay trong chai

polyetylen.

b) Hoa tan 3,798g doéng nitrat ngam 3 phan tir nudc [Cu(NO;),.3H,0] vao 250ml nudc cat hai lan
trong binh dinh mic dung tich 1000mi. Thém nudc cat hai 1an cho ti vach va lac Géu. Bao quan

dung dich nay trong chai polyetylen.
5 Thiét bi, dung cu

Trudc khi st dung, rlra cac dia va tat ca dung cu thly tinh bang axit nitric dam dac (4.2) am

(70°C dén 80°C) va trang bang nudc cat 2 lan.
S{ dung dung cu thong thudng cla phong thi nghiém, dac biét la :

51 May nghién co hoc, bén trong clla may va cac dao nghién dugc phd bang

polytetrafiuoroetylen.

5.2 Binh cu day tron c6 dung tich 250 ml, 500 ml hoac 1000 ml.
5.3 Dia bach kim hoac thach anh, c6 duong kinh 70mm.

5.4 Binh dinh mirc dung tich 50mi.

5.5 Pipet, c6 cac dung tich thich hop.

56 Ong li tam, cé dung tich 30 ml v8i nut chiu axit.

5.7 Noi cach thly, c6 thé duy tri & nhiét 46 20°C dén diém soi.

5.8 L0 nung dién, cé thé duy tri nhiét d6 525°C = 25°C, va t6t nhét [a 16 c6 thé diéu chinh nhiét
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dé tang dan tir 20°C dén 525°C = 25°C,

5.9 May li tam phong thi nghiém, c6 thé duy tri tdn s6 quay 1600 vong/phut va thich hop cho

viéc s dung cac dng li tam (5.6).

5.10 May do quang phd hadp thu nguyén t&, cé 1 dau dét khong khi axetylen, thich hop do &

budc song 324,7nm.
5.11  Can phan tich, cé thé can chinh xac dén + 0,01g.
6 Chuan bj mau thd

Tron ky mau thi nghiém. Néu can, loai bd trudc cac hat va cac vach cing budng hat réi nghién

trong may nghién co hoc (5.1).

Céc san phdm déng lanh hoac déng lanh sau phai dudc lam tan gia trudc trong 1 binh kin va chao

chét 1dng tan chay nay vao san pham trudc khi trén.
7 Cach tién hanh

7.1 Phan mau thu.

7.1.1  Cac san pham ldng déng nhét.

Ddng 1 pipet htut 10mi mau thir (diéu 6).

7.1.2 Cac san phdm long sanh, san phdm dang khéng ddng nhat, dang nhuyén, dang rén hoac

dang khé.

Can 1g dén 10g mau thit (diéu 6) chinh xac dén 0,01g, tly theo ban chat clia san pham.
7.2 Phan hiy mau tha.

Su phan hly cé thé dudc thuc hién bang phuong phap khé hoac uét.

7.2.1  Phan hly mau th{r bing phudng phap kho.

7.2.1.1  Cho mau thir (7.1) vao 1 dfa (5.3) réi tién hanh theo 7.2.1.2 hoac 7.2.1.3.

7.2.1.2  Dat dia cd mau thir 1én ndi cach thly (5.7) & 20°C. Nang nhiét tir tir dén didm soi (nham

tranh tén that do dun néng qua nhanh), réi lam béc hai dén kha.
Tiép tuc phan hay trong 16 nung (5.8) & nhiét d6 525°C.

7.21.3 Néu [0 nung dién (5.8) c6 thé diéu chinh dugc nhiét do tang dan dan tur 20°C déi
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525°C, diéu nay thich hop hon cho viéc dat dia mau truc ti€p trong 16 nung dién da dudc lén

chuang trinh.

Chu thich 1 _ Lam kho phan mau thr bang 16 nung cé nhiét dd6 da dudc lap trinh thich hgp hon
phuong phap bay hdi trén néi cach thly, vi tranh dugc mat nudc do dun néng qua nhanh.

7.2.1.4  N&u van con cac hat than thi them vai giot axit nitric (4.2), lam bay hoi trén néi cach
thly (5.7) [hoac trong 16 nung (5.8) & nhiét dd dudi 100°C] rdi nung néng trong 16 nung tir 525°C

cho dén khi tro bién thanh mau trang.
7.2.1.5 Hoa tan tro trong khoang 1 ml - 2 ml dung dich axit clohydric (4.4).

Chu thich 2 _ Su phan hdy nay giup cho viéc chuyén nhitng mudi vé cd thanh clorua cé thé tach

ra mét cach dé dang.

Chuyén dan dan dung dich tro sang éng li tam (5.6), trang dia v6i khoang 20ml dung dich axit
ctohydric (4.4), li tam.

Chuyén phan chat léng & phia trén vao 1 binh dinh mic dung tich 50m! (5.4). Dung 10 ml dung
dich axit clohydric pha loang phan con lai trong 6ng i tam, li tam 1an nira, chuyén phan chat long
phia trén vao binh dinh mic. Pha lodng phan con lai trong ong li tam bang 10 ml nudc, li tam,
chuyén 16p chat long phia trén vao binh dinh mUc. Thém nudc cho den vach va tron dung dich

nay.
7.2.2 Phan hlly bang phuong phap udt.

Cho phan mau thdr (7.1) vao 1 binh cau day tron c6 dung tich phi hop véi phan mau thi. Néu
phan mau thlr chra etanola thi loai bd etanola bang cach cho bay hoi. Thém 5ml axit nitric (4.2),
dun néng réi can than thém 5 ml axit sunfuric (4.1)". Sau dé ti€n hanh nhu da mo té trong ISO

5515 : 1979, diéu 6.3.1, t&r doan th(r 2 dén doan thir 8.

Nhanh chéng két thic phan hily, pha loang dung dich axit Sunfuric bang vai mililit nudc. Chuyén
dan dan dung dich nay vao 1 éng li tam (5.6), trang binh bang 10mi nudc va hiing nudc trang nay
vao 6ng li tam réi li tam néu can. Sau d6 chuyén dich 16ng phia trén vao mét binh dinh mic 50mi
(5.4). Dung 10ml nuéc pha loang can trong 6ng li tam, li tam 1 1&n nira réi chuyén phan dich 1dng
phia trén bd sung vao binh dinh mic. Nhac lai quéa trinh pha loang va li tam v6i 10ml nudc khac.

Lam ngudi dung dich trong binh dinh mdc, thém nuéc cho dén vach va lac déu.
7.2.3  Th mau trang.

Chuén bj dung dich mau trdng theo clng trinh tu phan hly (7.2.1 hoac 7.2.2) nhung thay phan

' D6i vai mét vai san pham nhat dinh, c6 thé dung 10 ml axit sunfuric, néng dé cla axit sunfuric dugc dung nén thay doi
cho thich hop khi chudn bi dudng cong chudn (7.3.2.1)
6
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mau thir (7.1) bang 10ml nuéc.

7.3 Tién hanh xac dinh.

7.3.1  Phan mau thit da dudc phan hly bang phuong phap uét.
7.3.1.1  Chuan bi doé thi chuan.

Pha loang dung dich déng chudn (4.5) bang dung dich axit ciohydric (4.4.) d€ thu duogc 5 dung
dich c6 ham lugng déng tuong Ung la 0,2mg/l ; 0,4 mg/l ; 0,6 mg/l : 0,8 mg/l va 1 mg/l.

Lan lugt phun méi dung dich hiéu chudn vao ngon lla clia may quang phd (5.10.) 8 mirc sao dé

thu dudc gia tri hap thu t6i da ddi véi dung dich cé ham lugng déng 1 mg/l.

Chu y gilr tdc d6 phun 6n dinh trong suét qua trinh chudn bj d6 thi hiéu chudn. Phun nudc qua

dau dét sau mdi lan do. Ghi nhitng gié tri hap thu tuong {ng va vé do thi chuan.
7.3.1.2 Do quang phd.

Phun vao ngon Ilra cia may quang phé (5.10) dung dich mau thir 7.2.1 va dung dich mau tréng
7.2.3 v8i cung téc 6 nhu trong 7.3.1.1. Ghi cac d6 hap thu tuong ng. D6 hap thu cla dung dich
mau trang phai nhd hon hoac bang 0,002.

Néu do hap thu cla dung dich mau thlr I6n hon d6 hap thu cta dung dich c6 néng do cao nhat
dugc sU dung dé€ chudn bi dé thi chudn thi pha loang dung dich thr nay véi dung dich axit
clohydric (4.4.) khi can va do dé hap thu.

7.3.2  Mau th dugc phan hlly bang phuong phap uét.
7.3.2.1  Chuéan bj d6 thi chuan.

Pha loang dung dich déng chuén (4.5) bang nuéc @€ thu dudc 5 dung dich c6 ham lugng déng
tuong Ung la : 2 mg/l, 4 mg/l, 6 mg/l, 8 mg/l va 10 mg/l.

Cho 5mi mdi loai dung dich nay vao mét loat 5 binh dinh mirc mét vach dung tich 50 ml (1 dung
dich cho 1 binh dinh muc). Thém khoang 30 ml - 35 ml nudc va sau d6 5 mi axit sunfuric (4.1)

vao moi binh. LAc déu, dé ngudi réi thém nudc dén vach va lac 1an nira.

Ham lugng dong trong cac dung dich nay tuong ng la 0,2 mg/l ; 0,4 mg/l ; 0,6 mg/l ; 0,8 mg/l va
1,0 mg/l.

Lan lugt phun tung dung dich nay vao ngon lira clia may do quang phd (5.10), 8 mot téc do sao
dé thu dugc d6 hap thu téi da d6i véi dung dich chita ham luong déng 1 mg/l. ‘

Chu y gilr t6c d6 phun én dinh trong suét qua trinh chuan bi d6 thi chudn. Phun nudc qua dau dot
.
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sau méi lan do.
Ghi do hap thu tuong Gng va vé dé thi hiéu chudn.
7.3.2.2 Do quang phé

Phun vao ngon Ida cla may quang phd (5.10), dung dich mau tht 7.2.2 va dung dich mau trang

7.2.3 véi cung téc d6 nhu trong 7.3.2.1. Ghi cac dé hap thu tuong ing.
D6 hap thu cla dung dich mau trdng phai nho hon hodc bang 0,002.

Né&u do6 hap thu clia dung dich mau thd 16n han dé hap thu cta dung dich c6 néng dé cao nhét
dugc st dung dé chudn bi dé thi chudn thi phai pha lodng dung dich thir nay bang axit sunfuric

10% (V/V) khi can va do dd hdp thu.
8 Tinh két qua
8.1  Daivai san pham ldng déng nhat
Ham lugng déng cua mau bidu thi bang miligam trén lit san phdm theo céng thuc :
(C, —C2)><5
trong dé :
C, la ham luong déng cla dung dich mau thr doc tir d6 thi chudn, tinh bang miligam trén lit.
C, ta ham luong déng ctia dung dich mau trang doc tir dé thi chuan, tinh bang miligam trén lit.
Né&u dung dich thir da dudc pha loang thi phai tinh ca hé sé pha loang.
N&u mudn biu thi ham luong déng clia san pham kho thi phai tinh t6i d6 &m cla mau.

8.2 D6i v8i nhing san phdm 1dng sanh, va nhitng san phdm khéng déng nhat, nhuyén, ran

hoac san pham khé

Ham luong déng clia mau cho 1kg san pham biéu thi bang miligam, theo cong thic :

(C1 _CZ)X5O

m
0

trong do :
C, la ham luang déng clia dung dich thif doc tir d6 thi chudn tinh bang miligam trén lit. )

C, la ham lugng déng cla dung dich mau trdng doc tir d8 thi chudn tinh bang miligam trén lit. .

8
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m, 1a kh&i lugng clia mau thir tinh bang gam.

Né&u dung dich mau thir da dugc pha loang thi phai tinh ca hé s6 pha loang.

N&u mudn bidu thi ham lugng déng clia nhitng san pham kho thi phai tinh téi d6 8m cla mau.
9 Do lap lai

Chénh léch tuyét déi gilra hai k&t qué th{ riéng biét thu dugc cung mét phuong phap thi, trén
clng vat liéu thir, trong cung phong thi nghiém, do cung mét ngudi st dung cung thi€t bi trong

mét khoang thai gian ngan khong 16n hon 10% gia tri trung binh cong cla hai két qua.
10 Bao cao két qua

Bao cao két qua phai chi ro :

- Phuong phap |8y mau, néu biét.

-VPhuong phap da su dung.

- K&t qua thu dugc.

- K&t qua cubi cung néu do lap lai dudc kiém tra.

Bao cao ciing phai Gé cap dén tat ca cac chi tiét khong néu ra trong tieu chuan nay, hoac dudc

coi nhu ty y lua chon, ciing v&i nhing chi tiét cta bat ky su ¢6 nao co thé anh hudng toi két qua.

Bao cao két qua ciing phai bao gém tat c& nhing thong tin can thiét cho viéc nhan biét day du vé

mau.




