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Rau qua va san pham rau qua - Xac dinh ham lwong sét —
- Phwong phap do quang diang 1,10-phenanthrolin

Fruits, vegetables and derived products — Determination of iron content —
1,10-phenanthroline phofometric method

1 Pham vi Ap dung

Tiéu chudn nay quy dinh phueong phap do quang ding 1,10-phenanthrolin dé xac dinh ham lwong st
trong rau, qua va san phdm rau, qua.

2 Tailidu vién dan

Cac tai liéu vién dan sau rat cin thiét cho viéc ap dung tigu chudn nay. Bai véi cac tai ligu vién din ghi
nam céng bb thi ap dung phién ban duoc néu. Bdi véi cac tai liéu vién dan khing ghi nam céng bd thi
ap dung phién ban m&i nhit, bao gdm ca cac slra ddi, bd sung (néu co).

TCVN 7149 (ISO 385), Dung cu thi nghiém béng thiy tinh — Buret.
TCVN 7151 (ISO 648), Dung cy thi nghiém bang thiy tinh - Pipet mot mue.
TCVN 7153 (ISO 1042), Dung cu thi nghiém béng thuy tinh — Binh dink mic.

TCVN B117 (ISO 5518), Rau qud va san pham rau qud - Phan huy chat hiu co trude khi phan tich -
Fhuong phap wot,

TCVN 8118 (ISO 5516), Rau qud va san pham rau qua — Phan huy chat hiru co trude khi phéan tich -
Fhuong phap tro hoa.

3 Nguyén tic

Phan huy chat hiru co, sau d6 khik st hoa tri ba bang hydroxylamoni clorua. Tao hdn hep sét (11/1,10-
phenanthrolin bén trong mbi trwéng dém. Do quang hop chat mau dé & budc séng 508 nm.



4 Thubc thir

Chi sir dung céc thudc thir loai tinh khiét phan tich. St dung nuéc cit hodc nude cé do tinh khidt
twrorng duorng, trie khi cé qui dinh khac.

4.1 Axit sulfuric, o = 1,84 g/ml.
4.2 Axit nitric, mp = 1,32 g/ml.

4.3 Axit clohydric, o = 1,18 g/mil.

4.4 Hydroxylamoni clorua (NH,OH.HCI}, dung dich 200 g/l.

4.5 Dung djch dém.

4.5.1 Natri axetat ngdm ba phan t&r nwéc (NaCH;CO,.3H,0), dung dich 450 gil.
4.5.2 Natri axetat ngdm ba phan tlr nwée {NaCH3CDz.'3H20}, dung dich 272 g/l (2 M).
4.6 1,10-phenanthrolin, dung djch 10 g/

Hoa tan 1 g cla 1,10-phenanthrolin trong 80 ml nude & 80 °C va mét lwgng téi thidu axit clohydric (4.3)
da dugc pha loang bing ciing mét thé tich nwée, vao treng binh dinh mire mét vach 100 ml,

Sau khi lam ngudi, pha lodng dén vach va tran.

Dung dich nay khi dugc bao quan & noi mét va tranh anh sang mat tréi, thi ¢6 thé én dinh dugc trong
vai tuan,

CHU THICH Cach khac, o6 thé st dyng mét lgng phenantrolin elohydric trong Gng d duge hod tan trong nude ngudi thay
cho 1,10-phenanthrolin.

4.7 Sat, dung dich chudn 0,020 gfl, dugc chuln bj theo mét trong hai cach sau:

a) Can 7,024 g amoni sat () sulfat ngam sau phan t& nwéc [(NH.):Fe(S0,)..6H.0], chinh xac dén
0,001 g. Hoa tan trong nuére va thém 2 giot axit clohydric (4.3). Chuyén todn b vao binh dinh mirc mét
vach 500 ml, pha lo8ng béng nuwéc dén vach va trén. Diing pipet chuyén 10 ml dung dich nay vao binh
dinh mirc mét vach 1 000 ml. Pha lodng béng nudc dén vach va tron.

b} Can 0,200 g sat day dat dé tinh khiét phan tich, chinh xac Gén 0,001 g. Hoa tan trong 200 ml axit
clohydric (4.3) va thém 50 ml nwée. Chuyén toan b dung dich vao binh dinh mic mat vach 1 000 mil,
pha lo&ng dén vach va trén. Dung pipet chuyén 50 ml dung dich nay vao binh dinh mirc 500 ml. Pha
loéing bang nwée dén vach va tron.

4.8 Magie axetat [Mg(CH3COz)s], dung dich 150 g/l.



5 Thiét bj, dung cu

Sl dyng cac thiét bi, dung cy clia phéng thir nghiém théng thudng va cu thé nhw sau:

5.1 Binh Kjeldahl, dung tich 250 hoac 300 ml.

5.2 Pipet, dung tich 5, 10 va 20 ml, phi herp véi logi A clia TCVN 7151 (ISO 648).

' 5.3 Buret, dung tich 50 ml, chia @ 0,1 ml, phi hgp véi loai A ctia TCVN 7149 (1SO 385).

54  Binh dinh mirc mét vach, dung tich 50 va4 100 ml, phi hgp véi loai A cla TCVN 7153
(150 1042},

5.5 Céc cé md, dung tich 50 mi.
5.6 My do quang phé hodc may do dd hip thu quang dién, thich hop dé do & buéc séng 508 nm.
5.7 Céan phan tich.

5.8 May do pH.

6 Cach tién hanh
6.1 Chuén bj méu thir va phin miu thir

Xem TCVN 8117 (IS0 5515) va TCVN 8118 (ISC 5516), theo phwong phap dwgc chon dé phan huy
(6.2). Phén mau thir dwge chudn bi bing cach 14y khodng 10 g mAu thir, can chinh xac dén 0,001 g,
hodc ding pipet (5.2) lay 10 ml mau thix.

6.2 Phan huy

Tién hanh theo TCYN 8117 (ISO 5515) va TCVN 8118 (ISO 5516), pha lodng dung dich thir dén 100 mi
(chd ¥, néu tién hanh phan huy theo TCWYN 8118 (ISO 5516) thi hoa tan tro sau khi lam wét bang 5 ml
axit sulfuric thay cho 1 ml).

6.3 Thir so b

Tién hanh thir so b d& xdc dinh thé tich clia dung dich dém (4.5.1) dugc thém vao. Ding pipet (5.2)
&y mét lwong Vi ml (5,10 hodc 20 mi) dung dich thi thu duoc trong 6.2, thy theo ham lwong sat du

kign co trong mau.

Chuyén vao ¢t cé mé dung tich 50 ml (5.5), thém nwée dén 20 ml, néu cin, sau d6 thém 5 mi dung

dich hydroxylamoni clorua {4.4).



Chuyén vao cbc cd md mét lugng dung dich d&m (4.5.1) can thiét gé thu dwgce sé dec trén may do pH
(5.8) tir 3,5 d&n 4,5. Ghi ldy X ml 14 thé tich cla dung dich dém duec thém vao.

6.4 Cach tién hanh

Lay mét lugng Vi ml (xem 6.3) dung dich thir thu duoc trong B.2 tuy thudc vao ham lugng sat dy kién
va chuyén vao binh dinh mie mét vach 50 mi (5.4). Thém 20 ml nuwée, néu can.

Thém 5 ml dung dich hydroxylamoni clorua {4.4) va X ml (xem 6.3) dung dich dém (4.5.1) dé thu dugc
pH tlr 35 dénd, 5"

Thém 2 ml dung dich 1,10-phenanthrolin (4.6), pha lodng bang nuéc dén vach va trén. D& yén 5 min.

Ding may do quang phd hodc may do dé hdp thy quang dién (5.6) d& do dd hap thy & bwdc séng
508 nm. Néu dung dich tac mau qua manh thi tién hanh do lai, lay mét lwgng Vs nhd hon hodc néu lay
phan mau thde nhd hon,

6.5 S$6 1an xac dinh
Tién hanh hai phép xac dinh trén cling méat méau thir (6.1),
6.6 Phép thir trang

Tién hanh phép thi trdng theo clng qui trinh va stk dung clng lwong thude thir nhw da dung trong
phép xac dinh nhuwng khing cé phan miu thir. '

6.7 Chuin bi dwérng hiéu chuin

Lay 0; 5; 10; 20; 30; 40 va 50 ml dung dich sat chuan {4.7) va 2 ml axit clohydric (4.3) cho vao mdt day
bay binh dinh mdc mot vach 100 ml (5.4) tvong &ng. Pha lodng dén vach va tron. Sau dé lay 20 ml
clia mdi dung dich co trede, cho vao mét day bay binh dinh mirc mét vach 50 mi (5.4), ¢6 chira tir O;
20; 40; 80; 120; 160 va 200 ug sat twong &ng. Thém 5 ml dung dich hydroxylamine clorua (4.4). Lac
déu. Thém 3,5 ml dung dich d&m (4.5.2). Léc Gé&u. Thém 2 ml dung dich 1,10-phenanthrolin (4.6). Pha
lo&ng dén vach va tron. D& yén trong 5 min, Léc déu.

Ding may do quang phd hodc may do dé hip thy quang dién (5.6) d& do 46 hip thy & bwéc séng
508 nm. Tl cAc gi4 tri 46 hép thu do dwoc trir di cdc gi4 trj do duoc twong Ung trong phép thiy tring
(6.6). Dyng dwérng chudin, cho thdy s microgam sat theo ham sé cia do hap thy.

" Mac di sir tao mau & pH e 2 $8n 9 nhung cwing 96 mau cda dung dich khéng 43 khi pH 0 3,5 ddn 4 5.



7 Biéu thi két qua

7.1 Phwong phap tinh va cong thic

7.1.1 Phin miu thir dwec lay bang pipet

Ham lwong sat clia mau, biéu thi bang miligam trén lit (mg/), tinh theo cong thire sau day:

m, 100 1000 _mx100

000V, X7V, ~ VixV,

trong dé:
my |a khéi luong clia s&t doc duoc trén dwéng hiéu chudn (6.7), tinh bang microgam (ug);
Vo 14 thé tich cua phan mau thi (6.1), tinh bang mililit (ml);

V, lathé& tich cla phén cubi ldy dé xac dinh (6.4 ), tinh bang mililit (ml).
7.1.2 Phin miu thir dwegc lay bang cach céan
Ham lwong st cla mau, biéu thi bing miligam trén kilogam, dwoc tinh theo cdng thirc:

m, 100 1000 _m;x100
000"V, & my  Vixmy

trong do;
m; la khéi lwong cla phan mau thir (6.1), tinh bang gam (g);
m, 13 khéi lweng clia st doc dugce trén dudng hiéu chuén (6.7), tinh béng microgam (ug);

V, lathé tich cudi cung duec lay dé xac dinh (6.4 ), tinh bang mililit (ml).

7.2 D0 lEp lai

Chénh léch tuyét déi gitva cac két qua thu dugc cda hai lan thir nghiém tién hanh song song hodc

nhanh lién tiép tir cing mat phép phan tich trén cing nguyén liéu thik, khong vuet qua + 3 % gia tn

trung binh.

8 Bao cao thir nghiém

Béo c4o thir nghiém phai chi rd phwong phap st dung va cac két qua thu duge. Béao cao thir nghiém
cling phai d& cap dén moi chi tiét thao tac khéng dugc quy dinh trong tiéu chudn nay hogc nhitng digu

dugc coi 1a tuy ¢ cling nhuw bat ky sir cd nao cé thé anh hwdng dén két qua.

Béo céo thir nghiém phai dua ra moi thang tin cn thiét d& nhan biét dy dd vé mau thi.




