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L&i néi dau
TCVN 8908:2011 hoan toan twong dwong vé&i EN 1134:1994;

TCVN 8908:2011 do Ban ky thuat tiéu chuin qudc gia TCVN/TC/F10
Rau qua va sadn phdm rau qua bién soan, Téng cuc Tiéu chuan Do

lwdng Chét lwong thdm dinh, B Khoa hoc va Céng nghé céng bb.
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TIEU CHUAN QUOC GIA TCVN 8908:2011

Nwéc rau qua — Xac dinh ham lwong natri, kali, canxi

va magie bang do phd hap thu nguyén tir (AAS)

Fruit and vegetable juices — Determination of sodium, potassium,

calcium and magnesium content by atomic absorption spectrometry (AAS)

1 Pham vi ap dung

Tiéu chuan nay qui dinh phwong phap xac dinh ham lwong natri, kali, canxi va magie trong nwéc rau qua

va céac san pham c6 lién quan bang do phd hap thu nguyén tir (AAS).
2 Tailiéu vién din

Céc tai liéu vién dan sau rat can thiét cho viéc ap dung tiéu chuan nay. Déi véi cac tai liéu vién dan ghi
nam céng bd thi ap dung phién ban dwoc néu. Di véi cac tai liéu vien dan khdng ghi nam céng bé thi

ap dung phién ban méi nhét, bao gém ca céac stra dbi, bd sung (néu co).

TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu cau ki thuat va phuong
phép thi.

ISO 5725:1986, Precision of test methods — Determination of repeatability and reproducibility for a standard

test method by inter-laboratory tests.

3 Ky hiéu

Trong tiéu chuan nay st dung céac ky hiéu sau day:
¢ landng do chét;

p lanéng dd khéi lvong.

’ ISO 5725:1986 hién nay da huy, dwoc thay béng ISO 5725 (gbm c6 6 phan) va da dwgc bién soan thanh b TCVN 6910
(gom cob 6 phan).
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4 Nguyén tac

Ham lwong natri, kali, canxi va magie duoc xac dinh bang do phd hap thu nguyén t&r (AAS) trén mau tho
da pha loang. Trong cac mau c6 chira ham lwong thit qua cao, thi ham lwong canxi xac dinh dwoc sau khi
tro hda. Dé tranh ion héa tirng phan cac kim loai trong ngon Itra, thi bd sung xezi clorua khi x&c dinh natri va

kali, con khi xac dinh canxi va magie thi bd sung lantan lam chét diéu chinh phirc.

5 Thubc thir

5.1 Yéu cau chung

St dung céc thudc thir loai tinh khiét phan tich va nwéc loai 2 néu trong TCVN 4861 (ISO 3696).
Céc chat chuan va dung dich hiéu chuan phai dwoc bao quan trong chai polyetylen.

5.2 Dung dich chuan natri, p(Na*) = 1 g/Il. C6 thé& s dung dung dich chuan natri ban s&n trén thi
trwdng. Hodc chuén bi dung dich nay nhuw sau: hoa tan 2,542 g natri clorua khd (NaCl) trong nwéc va

them nwdc dén vach cta binh dinh mure 1 lit.

5.3 Dung dich chuan kali, p(Ka*) = 1 g/Il. Cé thé st dung dung dich chuan kali ban s&n trén thi
trwdng. Hodc chudn bj dung dich nay nhw sau: hoa tan 4,813 g kali hydro tartrat (C4HsKOg) trong nuwéc

va thém nwéc dén vach cta binh dinh mure 1 lit.

5.4 Dung dich chuan canxi, p(Ca™) = 1 g/l. C6 thé s dung dung dich chuan canxi ban s&n trén thi
trwong. Hodc chudn bi dung dich nay nhw sau: hoa tan 2,5 g canxi cacbonat (CaCO3) trong mét lwgng

da axit clohydric (5.8) va thém nwéc dén vach cdia binh dinh mire 1 lit.

5.5 Dung dich chuan magie, p(Mg**) = 1 g/I. C6 thé sir dung dung dich chudn Magie ban sén trén thi
trwdng. Hodc chuén bj dung dich nay nhu sau: hoa tan 8,3646 g magie clorua (MgCl,.6H,0) trong mét

lwong da axit clohydric (5.8) va thém axit nay dén vach ctia binh dinh mirc 1 lit.

5.6 Dung dich gbc xezi clorua, p(CsCl) = 40 g/I. Hda tan 40 g xezi clorua (CsCl) trong nwéc va thém

nwde dén vach cta binh dinh mue 1 lit.

5.7 Dung dich géc lantan, p(La**) = 50 g/I. Lam wét 58,6 g lantan oxit, La,O3 bdng nwéc trong cbc co
md 400 ml va thém cén than 100 ml axit clohydric p(HCI) = 370 g/l cho dén khi hoa tan hét lantan oxit.

Chuyén sang binh dinh mirc mét lit va thém nwéc dén vach.

C6 thé st dung lantan clorua dé& chuan bj dung dich nay. Khi d6, hoa tan 134 g LaCL3.7H,0 trong nwéc

va thém nwéc dén vach cta binh dinh mure 1 lit.

5.8 Dung dich axit clohydric, o(HCI) = 100 g/I.
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6 Thiét bi, dung cu
St dung céc thiét bi, dung cu ctia phong thir nghiém théng thuwéong va cu thé thiét bi, dung cu sau:
6.1 May do phé hap thu nguyén tir, cé diu dbt dung khong khilaxetylen.
6.2 Deén catét rong dung cho natri.
6.3 Deén catét rong dung cho kali.
6.4 Dén catét réng dung cho canxi.
6.5 Deén catét rong dung cho magie.
6.6 Pipet thir nghiém enzym, dwoc chia do theo than pipet, c6 dau tip phan phdi dai khéng chia vach.

6.7 Pipet c6 do chinh xac twong dwong véi 6.6 (dé thay thé cho 6.6), vi du: pipet mao quan dang
pittong.

7 Cach tién hanh
7.1 Chuéan bj mau thir

Thong thuéng cac sdn pham khéng can phai x ly trwdc va viéc phan tich bdng phwong phap nay dua
theo thé tich, do d6, két qua phai dugc biéu thj theo lit mau thir. Khi phan tich cac san pham cé dac cé
thé dwoc tién hanh dua theo thé tich sau khi dwoc pha lodng dén mét ty trong da biét. Trong trwdng
hop nay, phai dwa ra dugc ty trong twong dbi. Khi phép phan tich tinh dwa theo khéi lwgng méau thir thi
phai tinh dén hé sb pha loang, két qua co thé dwoc tinh trén kilogam san phadm. Dbi véi cac san pham
c6 dd nhét cao vahodc cd ham lwong té bao cao (vi du: thit quad) thi phép xac dinh dwa theo khbi

lwong mau thi 1a quy trinh thuwérng dwoc siv dung.

Céac mau thr trong va duc dwoc st dung ludn ma khéng phai ly tam trwdc. Cac mau thty chira ham
lwgng thit qua cao thi can tro hoa trwdc khi xac dinh ham lwong canxi. Lwong tro duoc héap thu vao
2 ml axit clohydric, ¢(HCI) = 4 mol/l, rdi dwoc chuyén dinh lweng sang binh chia vach 50 ml va thém
nwdc dén vach. Dung dich pha loang ctia mau tht tiép theo dwoc chon sao cho néng dd dw kién Ca*™*

nam trong dai tuyén tinh vé&i dwéng chudn. Ham lwong lantan trong dung dich can do dén 0,5 g/100 m.
7.2 Phwong phap tién hanh
7.2.1 Yéu cau chung

Can chu y dac biét vé do sach ctia dung cu dwoc st dung. Tt ca cac dung cu thay tinh dwoc st dung
phéi dwoc trang kj bang nuéc loai 2 néu trong TCVN 4851 (ISO 3696).
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Dé do cac chat chuén va dung dich m4u, s dung pipet diing cho cac phép thir enzym (6.6) hoac loai

twong dwong (6.7) va cac dung cu thiy tinh thich hop dung cho cac thé tich nhé.
Khi pha lodng nwéc qua duc, thi can Iy it nhat 1a 1 ml.
Thuc hién hiéu chuan dung cu dbi véi méi day cac phép thir.

Khi thwec hién phép xac dinh, can ddm bao rang may do phd hap thu nguyén t&r duwoc chinh can than

dén budc séng téi wu va thue hién cac phép do theo hwéng dan cia nha san xuét.

Néu cac buwdc xac dinh dwoc thwe hién trong cac phong thtr nghiém khac nhau (vi dy: phong tht
nghiém chung va phong do) thi can s dung cung mét mé nwéc dé chudn bi cad dung dich mau Ian

dung dich dbi chirng.

7.2.2 Xac dinh natri (bwéc séng 589,0 nm)

7.2.2.1 Chuan bj dung dich dé cai dit vé zero

Chuén bi dung dich xezi clorua, p(CsCl) = 0,4 g/100 ml tir dung dich gbc (5.6).
7.2.2.2 Chuan bi dung dich déi chirng

Tuy thudc vao ham lwong natri dw kién cta mau, chudn bi khoang tir 3 dén 5 dung dich t& dung dich
chuén natri dung cho muc dich hiéu chuan. Thém dung dich gbc xezi clorua p(CsCl) = 0,4 g/100 ml vao

cac dung dich can do.
7.2.2.3 Chuan bj dung dich mau

Dung dich pha loang clia mau dwoc chon sao cho ham lwong natri dw kién nam trong dai tuyén tinh voi

duweng chuan. Thém dung dich gbc xezi clorua (5.6) p(CsCl) = 0,4 g/100 ml vao cac dung dich can do.
7.2.3 Xac dinh kali (bw&c séng 766,5 nm hoac 769,9 nm)

7.2.3.1 Chuan bj dung dich dé cai dit vé zero

Chuén bi dung dich xezi clorua, p(CsCl) = 0,4 g/100 ml tir dung dich gbc (5.6).

7.2.3.2 Chuan bi dung dich déi chirng

Tuy thudc vao cac ham lwong kali dw kién ctia mau ma chuén bi khoang tir 3 dén 5 dung dich tir dung dich
chuén kali dung cho muc dich hiéu chuan. Thém dung dich gbc xezi clorua (5.6) p(CsCl) = 0,4 g/100 ml

vao cac dung dich can do.
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7.2.3.3 Chuan bj dung dich mau

Dung dich pha lodng clia mau dwoc chon sao cho ham lwong kali dw kién nam trong dai tuyén tinh véi

duweng chuan. Thém dung dich gbc xezi clorua (5.6) p(CsCl) = 0,4 g/100 ml vao cac dung dich can do.
7.2.4 Xac dinh canxi (bw&c song 422,7 nm)

7.2.4.1 Chuan bj dung dich dé cai dit vé zero

Chuan bj dung dich lantan, p(La>*) = 0,5 g/100 ml tir dung dich géc (5.7).

7.2.4.2 Chuan bi dung dich déi chirng

Tuy thudc vao cac ham lwong canxi dy kién clia mau, chuén bi khoang tir 3 dén 5 dung dich tir dung dich
chuan canxi dung cho muc dich hiéu chuan. Thém dung dich géc lantan (5.7), p(La*) = 0,5 g/100 ml

vao cac dung dich can do.
7.2.4.3 Chuan bj dung dich mau

Dung dich pha loang cla mau (sau khi chuan bi mau, xem 7.1, néu can) dwoc chon sao cho ham
lwong canxi dw kién ndm trong dai tuyén tinh véi dwong chudn. Thém dung dich gbc lantan (5.7)
p(La*) = 0,5 g/100 ml vao cac dung dich can do.

7.2.5 Xac dinh magie (bwé&c séng 285,2 nm)

7.2.5.1 Chuan bj dung dich dé cai dit vé zero

Chuén bj dung dich lantan, p(La**) = 0,5 g/100 ml tir dung dich géc (5.7).
7.2.5.2 Chuan bi dung dich déi chirng

Tuy thudc vao cac ham lwong magie dw kién cé trong mau, chudn bi khoang tr 3 dén 5 dung dich tir
dung dich chudn magie v&i muc dich hiéu chuan. Thém dung dich gbc lantan (5.7), p(La**) = 0,5 g/100 ml

vao cac dung dich can do.
7.2.5.3 Chuan bj dung dich mau

Dung dich pha lodng clia mau dwoc chon sao cho ham lwgng magie dy kién ndm trong dai tuyén tinh

v&i dweng chudn. Thém dung dich gbc lantan (5.7) p(La®*") = 0,5 g/100 ml vao céac dung dich can do.

8 Tinh két qua

Tinh ham lwgng natri, kali, canxi hodc magie t dwdng chudn twong ng v&i gia tri dd hap thu cla
dung dich mau. Néu thiét bi khéng c6 s8n dé chuyén dbi tw dong d6 hap thu sang nbéng do thi co thé

doc truc tiép cac gia tri ndng do.
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Can tinh dén hé sé pha lodng va méi twong quan gitra gia tri v&i thé tich hodc khéi lwong. Néu san
phdm c6 d&c dwoc pha lodng dén ndng do don, thi bao cao ty trong twong dbi cia mau c6 néng dod
don. Ghi lai ham lwgng natri, kali, canxi va magie bang miligam trén lit mau the, chinh xac dén sb

nguyén miligam.
9 D6 chum

Chi tiét ciia phép thir lién phong thir nghiém vé do chum cla phwong phap dugc néu trong Phu luc A.
Céc gia tri thu dworc tlr phép thir lién phong nay cé thé khéng ap dung dé phan tich cac dai néng do va

cac chat nén mau khac véi cac dai ndng d6 va cac chat nén néu trong Phu luc A.

9.1 Db lap lai

Chénh l&ch tuyét dbi gitra hai két qua thir nghiém riéng ré, thu dwoc khi st dung cung mét phuong
phap, trén vat liéu thtr gibng hét nhau, do cing mét ngudi phan tich, sir dung cung mét thiét bi, trong

mot khoang théi gian ngén, khéng duoc qua 5 % cac trwong hop vuot qua gia tri do 1ap lai r.

Cac gia tri nay la:

natri: r=0,6 + 0,034 p mg/l
kali: r=0,0346 p mgl/l
canxi: r=1,1+0,029 pmg/l

magie: p<40mg/l: r=1,4 mg/l

p>40mg/l : r=2,7 mg/l
Trong dé: pla ham lwong do dwoc (Diéu 8), dwoc tinh theo gia tri trung binh tir hai két qua riéng ré.
9.2 D6 tai lap

Chénh léch tuyét dbi gitva hai két qua thtr nghiém riéng ré thu dwoc khi tién hanh thir trén vat liéu thir
giébng hét nhau, thuwc hién trong hai phong thtr nghiém khac nhau, khéng dwoc qua 5 % cac trudng

hop veot qua gia tri do tai lap R.
Cac gia tri nay la:

natri: R=1,6+0,120 p mg/l
kali: R =0,0864 p mgl/l
canxi: R =2,2+0,116 pmg/l
magie: R =0,7+0,093 pg/l

Trong do: pla ham lwong do dwoc (Diéu 8), dwoc tinh theo gia tri trung binh tir hai két qua riéng ré.

10
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10 Bao cao thir nghiém

Béo c4o thir nghiém phai bao gébm it nhat cac thong tin dwéi day:

— moi théng tin can thiét nhan biét day du vé mau thir (loai mau, ngudn géc mau thir, tén goi);
— vién dan tiéu chuan nay;

— ngay lay mau va qui trinh lay mau (néu biét);

— ngay nhan mau;

— ngay thr nghiém;

— cac két qua thu dwoc va don vi biéu thi;

— d6 lap lai cua phwong phap da dwoc kiém tra;

— bét ky diém ngoai |& nao quan sat dwoc trong khi thuc hién phép thir;

— moi thao tac khéng qui dinh trong phwong phap hodc tuy chon ma cé thé anh huéng dén két qua.

11
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Phu luc A

(Tham khao)

Két qua thdng ké cta phép thir lién phong thir nghiém

Céac théng sb sau day da xac dinh dwoc trong phép thi lién phong thlr nghiém phu hop véi
ISO 5725:1986 (xem Thw muc tai liéu tham khao). Phép thlr nay do Vién nghién clru Max von

Pettenkofer clia Té chirc Y té lién bang, Cuc thuc phdm, Berlin, Blrc td chirc thye hién.
Nam thwc hién phép th lién phong thir nghiém: 1982

S6 lwgng phong thr nghiém tham gia: 30

S6 lwgng mau thr: 5

Bang A.1 — Natri

Mau A B c D E
S6 lwong phong thtr nghiém con lai sau khi trir ngoai & 27 28 24 24 25
Sé lwgng ngoai 1& (phong thir nghiém) 3 2 6 5 5
Sé lwong két qué dwoc chap nhan 137 144 126 123 130
Gia tri trung binh (Xx) (mg/l) 31 13,4 24,8 64,4 92,1
D6 léch chuén I&p lai (s,) (mg/) 0,2362 0,3250 0,5166 1,0102 1,2942
Do léch chuan twong dbi 1&p lai (RSD,) (%) 7,62 2,43 2,08 1,57 1,42
Gi&i han Iap lai (r) (mg/l) 0,7 0,9 1,4 2,8 3,6
D6 léch chuén téi 1ap (sg) (Mg/l) 0,6669 1,1344 1,6165 3,3066 4,4415
Do léch chuan twong ddi tai 1ap (RSDx) (%) 21,5 8,47 6,52 5,13 4,82
Gidi han tai lap (R) (mg/l) 1,9 3,2 4,5 9,4 12,4

Bang A.2 - Kali

Mau A B c D E
Sé lwgng phong thtr nghiém con lai sau khi trir ngoai & 26 26 24 24 23
Sé lwgng ngoai 1& (phong thir nghiém) 4 4 6 5 6
S6 luong két qua dwoc chap nhan 135 133 123 123 118
Gia tri trung binh (Xx) (mg/l) 2059 1179 704 1160 1458
Do léch chuén I&p lai (s,) (mg/) 24,225 14,393 8,452 15,310 21,641
Do léch chuan twong dbi 1&p lai (RSD,) (%) 1,18 1,22 1,20 1,32 1,48
Gidi han Iap lai (r) (mg/l) 68 40 24 43 61
D6 léch chuén téi 1ap (sg) (Mg/l) 65,598 34,629 20,598 35,876 44,385
Do léch chudn twong déi tai 1ap (RSDy) (%) 3,19 2,94 2,93 3,09 3,04
Gidi han tai lap (R) (mg/l) 184 97 58 100 124

12



Bang A.3 - Canxi
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Mau A B c D E
S6 lwong phong thtr nghiém con lai sau khi trir ngoai & 20 23 20 20 21
Sé lwgng ngoai 1& (phong thir nghiém) 7 4 6 6 6
S6 lvong két qua duwoc chéap nhan 105 118 109 106 113
Gia tri trung binh (X)) (mg/l) 79 105 17 105 137
Do léch chuan I4p lai (s,) (mg/l) 1,0792 1,9409 0,5629 1,4868 1,3931
Do léch chudn twong déi 14p lai (RSD,) (%) 1,37 1,85 3,31 1,42 1,02
Gi&i han Iap lai (r) (mg/l) 3,0 54 1,6 4,2 3,9
Do léch chuan tai lap (sg) (mg/l) 41800 | 5,3163 | 1,4359 | 4,5767 | 6,3454
Do léch chudn twong déi tai 1ap (RSDy) (%) 5,3 5,06 8,45 4,36 4,63
Gioi han tai 1ap (R) (mg/l) 11,7 14,9 4,0 12,8 17,8

Bang A.4 — Magie

Mau A B c D E
S6 lwgng phong thtr nghiém con lai sau khi trir ngoai & 24 24 26 24 26
Sé lwgng ngoai 1& (phong thir nghiém) 3 3 1 2 1
Sé lwong két qué dwoc chap nhan 127 125 140 127 137
Gia tri trung binh (Xx) (mg/l) 106 56 33 69 85
D6 léch chuén I&p lai (s,) (mg/) 1,0708 | 0,9336 0,5028 0,8774 | 0,9894
Do léch chuén twong déi 1ap lai (RSD,) (%) 1,01 1,67 1,52 1,27 1,16
Gi&i han Iap lai (r) (mg/l) 3,0 2,6 1,5 2,5 2,8
D6 léch chuén téi 1ap (sg) (Mg/l) 3,7240 | 2,3328 1,3922 2,0432 | 3,0998
Dé léch chudn twong déi tai 1ap (RSDy) (%) 3,51 4,16 4,22 2,96 3,65
Gi&i han tai lap (R) (mg/l) 10,4 6,5 3,9 5,7 8,7

Trong do:

Nwd&c cam
Nwéce tdo
Nectar qua

Nectar anh dao

m O O @

Nwéc nho trdng

CHU THICH: Yéu cau chung la quan hé tuyén tinh gittar, R va X
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Thw muc tai liéu tham khao

Untersuchung von Lebensmitteln: Bestimmung von Natrium, Kalium, Calcium und Magnesiumin
Fruchtsaften: L31.00-10, 1983-11

[Food Analysis: Measurement of the pH-value in fruit juices: L31.00-10, 1983-11] — In: Amtliche
Sammlung von Untersuchungsverfahren nach § 35 LMBG: Verfahren zur Probenahme und
Untersuchung  von  Lebensmitteln, = Tabakerzeugnissen,  kosmetischen  Mitteln  und
Bedarfsgegenstdnden/Bundesgesundheitsamt [In: Collection of official methods under article 35 of
the German Federal Foods Act: Methods of sampling and analysis of foods, tobacco products,
cosmetics and commodity goods/Federal Health Office] Loseblattausgabe, Stand / 31.12.1991,
Bd.l. [Loose-leaf edition, as of 1991-12-31, Vol.1.] Berlin, KéIn: Beuth Verlag GmbH.

Determination of the sodium, potassium, calcium and magnesium content: No 33, 1984.
— In: Analyses [Collection]/International Federation of Fruit Juice Producers.
— Loose-leaf edition, as of 1989.

— Zug: Swiss Fruit Union.




