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L&i néi dau
TCVN 6271:2007 thay thé TCVN 627 1:1997;

TCVN 6271:2007 hoan toan tuong duong v3i ISO 9874:2006 va
ban dinh chinh k¥ thuat 1:2007;

TCVN 6271:2007 do Ban ky thuat tiéu chuian TCVN/TC/F12
SFa va sén phdm sira bién soan, T8ng cuc Tiéu chudn Po

lugng Chét lugng dé nghi, Bd Khoa hoc va Céng nghé cong bé.
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Xuat ban lan 2

Sira — Xac dinh ham lugng phospho téng s6 —
Phuong phap do phd hap thu phan tir

Milk — Determination of total phosphorus content —

Method using molecular absorption spectrometry

1 Pham vi ap dung

Tiéu chudn nay qui dinh phudng phap xac dinh ham luong phospho téng sé trong sita bang do phd hap
thu phan tdr. '

2 Tiéu chuan vién dan

Cac tai liéu vién dan sau la rat can thiét cho viéc ap dung tiéu chudn nay. D6i vai cac tai liéu vién dan
ghi nam ban hanh thi ap dung phién ban dugc néu. D&i véi cac tai liéu vién dan khong ghi nam ban

hanh thi ap dung phién ban mdi nhat, bao gém ca cac stfa di.

TCVN 7151 (ISO 648), Dung cu thi nghiém béng thuy tinh. Pipet mét mirc

TCVN 7153 (ISO 1042), Dung cu thi nghiém bang thuy tinh. Binh- dinh mlc

ISO 4788:2005, Laboratory glassware — Graduated measuring cylinders (Dung cu thi nghiém bang
thuy tinh — Ong dong chia dd).

3 Thuat ngir va dinh nghia

Trong tiéu chuan nay ap duna thuat ngr va dinh nghia sau:

3.1
Ham lugng phospho tdng sé (total phosphorus content)
Phan khai luong clia chat dugc xac dinh bang phuong phap qui dinh trong tiéu chudn nay.

CHU THICH Ham luong phospho téng s& duoc biéu thi bang phén tram khdi luong.
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4 Nguyén tic

XU ly mau slta bang phuong phap v co hoa uét sir dung axit sulfuric va hydro peroxit, hoac bing cach
tro hoa khd. Tao xanh molypden dugc hinh thanh bang cach thém dung dich molypdat/axit ascorbic. Do
dd hap thu bang quang phd & budc séng 820 nm.

5 Thudc thir

Tat ca céac thude thir duge sir dung phai thudc loai phan tich, trir khi c6 qui dinh khac. Nudc dudc si
dung la nudc cat hoic nudc da loai ion, khdng chifa cac hap chat phospho.

5.1 Axit sulfuric dam dic, g, = 1,84 g/ml, ¢(H,S0,) =~ 18 mol/l.

5.2 Axit sulfuric loang, c(H,SO,) = 5 mol/l.

Vira rét vifa khudy c8n than 278 r-nl axit sulfuric dadm dac (5.1) vao 722 ml nudc.
5.3 Auxit clohydric lodng, c(HCI) ~ 1 mol/l. (Ding cho phuong phap tro hoa).
Pha loang 83 ml axit clohydric dam dac (o, = 1,19 g/ml) téi 1 000 mi bang nudc.
5.4 Hydro peroxit, 2(H,0,) = 9 mol/l, khéng chifa phospho.

5.5 Natri molypdat, ¢(Na,MoO,) = 0,1 mol/l.

Can 2,5 g natri molypdat ngam hai phan t&r nudc cho vao binh dinh mifc mét vach 100 ml (6.10). Thém
mot thé tich vira dd dung dich axit sulfuric lodng (5.2) d& hoa tan natri molypdat ngam hai phan t&r nudc.

Thém cung loai axit sulfuric (5.2) cho dén vach va tron.

5.6 Axit ascorbic, ¢(C¢HsOs) = 0,25 mol/l.

Can 5 g axit ascorbic cho vao binh dinh mic mét vach dung tich 100 ml (6.10). Thém mot thé tich nudc

vifa d0 dé hoa tan axit ascorbic. Thém nuéc cho dén vach va trén.
Str dung dung dich mai chudn bi.
5.7 Dung dich molypdat/axit ascorbic

Ngay trudc khi s dung. thém 25 ml dung dich natri molypdat (5.5) vao 10 ml dung dich axit ascorbic

(5.6) trong binh dinh mirc mét vach dung tich 100 ml (6.10). Thém nudc cho dén.vach va tron.

5.8 Dung dich chuan A

Sdy khé khoang 1 g kali dihydro orthophosphat (KH,PO,) it nhat ia 48 h trong binh hat &m (6.14). Can
0,4394 g phosphat khé cho vao binh dinh mifc mét vach dung tich 1 000 ml (6.10). Thém nudc cho dén

vach va tron.
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Ham luong phospho clia dung dich chuén nay 1a 100 mg/.
5.9 Dung dich chuan B

Dung pipet 18y 10 ml dung dich chudn A (5.8) cho vao binh dinh mifc mét vach dung tich 100 mi (6.10).

Thém nudc cho dén vach va trén.

Ham lugng phospho clia dung dich chudn nay la 10 mg/l.

6 Thiét bi, dung cu

CHU Y — Tat ca cac dung cu thuy tinh phai dugc rira ky bing chat tay rira khéng chifa phospho

va sau dé dugc trang bing nudc.

S{r dung céc thiét bi, dung cu cGa phong thif nghiém théng thuding va cu thé nhu sau:

6.1 Can phan tich, c6 dé chinh xac tdi 0,1 mg.

6.2 Noi cach thuy, cé thé duy tri d 100 °C.

6.3 T say, co thé duy tri d 100 °C.

6.4 Bép dién hoac ddu dét khi nhd.

6.5 Binh phan huy (Kjeldahl), hoac cac éng nghiém, dung tich 50 ml.

6.6 Bi thuy tinh, duong kinh khoang 5 mm.

6.7 Bia, bang platin ho#c silic, c6 dudng kinh khodng 55 mm va mat kinh déng hé thich hap.
6.8 L& nung dién cé khong khi tuin ht;én, c6 thé duy tri & nhiét da tir 500 °C dén 550 °C.
6.9 Ong dong chia dé, dung tich 5 ml va 25 ml phi hop véi qui dinh cla ISO 4788.

6.10 Binh dinh muc mot 'vach, dung tich 50 ml, 100 ml va 1 000 ml phu hop vdi loai B cla
TCVN 7153 (1SO 1042).

6.11  Pipet mét vach, co thé phan phdi 1 ml, 2 ml, 3 ml, 5 ml va 10 ml phd hop vai loai B cla
TCVN 7151 (1SO 648).

6.12 May do phé hap thu phan ti, thich hop cho viéc do & budc séng 820 nm, cé cac cuvet vdi chiéu

dai dudng quang 1a 10 mm.,
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6.13 Gidy loc, loai trung binh.

6.14 Binh hut am, chifa chat lam kho tét.

7 Lay mau

Diéu quan trong la mau gii dén phong thir nghiém phai 14 mau dai dién va khéng bi thay d8i hoic suy

giam chét Iudng trong qua trinh bao quan ho#c van chuyén.

Viéc 18y mau khéng qui dinh trong tiéu chudn nay. Nén 18y mau theo TCVN 6400 (1SO 707).

8 Chuan bj miu tha
Dé mau thr nghiém & 20 °C + 2 °C va trén ky. N&u chét béo phan tan khéng dﬁng nhét thi dun néng
mau tir tir dén 40 °C, khudy nhe va lam ngudi dé&n 20 °C + 2 °C trudc khi I8y mau dé phan tich.

9 Cach tién hanh

9.1 Phuong phéap vo cd hoa uét

9.1.1 Can khoang 1,5 g phdn mau thir (diéu 8) chinh xac dén 1 mg, cho vao binh phan huy (€.5).
Thém ba vién bi thuy tinh (6.6) va 4 ml axit sulfuric dam dac (5.1).

9.1.2 Thuc hién trong tl hat t6t co hé théng loc bing nudc, dit binh d tu thé nghiéng va dung bép dién
hoac ddu dét khi nho (6.4) d& dun néng. Kiém soat viéc dun dé han ché tao bot trong binh.

Gilr cho hdn hop séi nhe. Tranh qua nhiét cuc bé va khong lam néng binh tif trén bé mat chat 1dng.

9.1.3 Ngay khi két thuc tao bot, d€ ngudi hdn hgp trong khéng khi dén nhiét do phong. Thém céan than
2 ml dung dich hydro peroxit (5.4) va dun néng lai. Lap lai qui trinh nay cho dén khi thu duoc hén hop
trong sudt va khéng mau. Trong qué trinh dun, ludn ludn xoay binh ¢n than. Tranh qua nhiét cuc bd.

9.1.4 Lam ngudi hén hop trong khéng khi t&i nhiét dé phéng va trang cd binh véi khoang 2 mi nuéc.
Pun noéng lai hdn hop cho dén khi nudc bay hoi hét. D& chat !dng séi trong 30 min dé phan huy hét cac

vEt hydro peroxit. Tranh qua nhiét cuc bd.

9.1.5 Lam ngudi hén hop troﬁg khong khi téi nhiét dd phong. Chuyén hét luong chat ldng sang binh
dinh mUc mét vach dung tich 100 ml (6.10). Pha loang bang nudc dén vach va tron.

9.1.6 Dung pipet 1ay 2 ml dung dich thir cho vao binh dinh mic mét vach dung tich 50 ml (6:10) va pha
loang vdi khoang 25 ml nudc. Thém 2,0 ml dung dich axit ascorbic/molypdat (5.7). Thém nudc dén vach

va tron.
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9.1.7 Bun sbi lugng chira trong binh khoang 15 min trén noi cach thuy (6.2).
9.1.8 Lam ngudi hon hop trong nudc lanh tdi nhiét dé phong. Tién hanh theo qui dinh trong 9.5.
Tién hanh do phd trong vong 1 h.
9.2 Phuong phap tro hoa kho
9:2.1 Can khoang 10 g phdn mau thir (diéu 8) chinh xac dén 1 mg cho vao dia platin hoac silic (6.7).

9.2.2 Cho bay hdi dén khd trong td sdy (6.3) & nhiét 4o thap hon hoac bing 100 °C, hoic trén ndi cach
thuy (6.2).

9.2.3 Sau khi da khd hoan toan, nung mau thif trong 16 nung dién (6.8) & nhiét dd tUr 500 °C dén
550 °C dén khi thu dudc tro mau trang (hoac gan tring).

T6t nhat la d6t dia trén bép dé chay hét phan dé chay trudc khi dat vao 16 nung.

9.2.4 DE ngudi dia va tro trong 16 nung va sau dé day bang mat kinh déng ho. Hoa tan luong tro trong

2 ml hoac 3 ml dung dich axit clohydric lodng (5.3) va pha loang véi khoang 3 ml nudc.

9.2.5 Chuyén hét lugng dung dich tro sang binh dinh mifc mét vach dung tich 100 ml (6.10}. Trang mat
kinh déng hé, dia bang nudc va dé nudc trang vao binh dinh mlfc. Pha loang bang nudc dén vach va

trén. Loc qua gidy loc loai trung binh (6.13).

9.2.6 Dung pipet &y 10 ml dich loc cho vao binh dinh mifc mét vach dung tich 100 ml (6.1C). Thém

nudc dén vach va tron.

9.2.7 Dung pipet Idy 2 ml dung dich thtf cho vao binh dinh mirc mét vach dung tich 50 ml (6.10; va pha
lodng bang 25 ml nudc. Thém 20 ml dung dich molypdat/axit ascorbic (5.7). Pha loang banrg nuéc dén

vach va tron.

9.2.8 Bun sdi ludng chifa trong binh trén ndi cach thuy (6.2) khoang 15 min.

8.2.9 Lam ngubi hén hap trong nudc lanh tdi nhiét do phong. TiEp tuc theo qui dinh trong 9.5.
Tién hanh do phé trong vong 1 h.

9.3 Thimau tring

Tién hanh thit mau trang dong thdi vdi viéc xac dinh, sif dung cling qui trinh nhu d8i véi phan rmau thir

(.1 ho&c 9.2) nhumg dung 1,5 mi hoac 10 ml nudc khéng chifa phospho thay cho phan mau thi.

(e
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9.4 Duong chuan

9.4.1 Dung pipet Iay 0 ml, 1 ml, 2 ml, 3 ml va 5 ml dung dich chun B (5.9) cho vao mét day nam binh
dinh mie mét vach dung tich 50 ml (6.10). Pha loang lugng chifa trong méi binh bang nudc t&i 25 ml.

9.4.2 Thém 2,0 ml dung dich molypdat/axit ascorbic (5.7) vao lugng chifa trong timg binh dinh muc.
Thém nudc vao timg dung dich cho dén vach va trén. Cac dung dich thu dudc chifa luong tuong (ng: 0 ug.
10 ug, 20 pg, 30 pug va 50 ug phospho trong 50 ml.

9.4.3 Dun sdi lugng chifa trong cac binh 15 min trén ndi cach thuy (6.2).

9.4.4 Lam ngudi dung dich trong nudc lanh dén nhiét dd phong. Do dd hap thu cla méi dung dich hiéu
chuin dua vao'do hap thu cla dung dich chira 0 ug phospho (xem 9.4.2) dung may do phé (6.12) &

budc séng 820 nm vdi cuvet ¢ chiéu dai duong quang 10 mm, trong vong 1 h.
Néu gia tri @6 hap thu clia dung dich chifa 0 ug phospho/50 mi ma cao thi phai kiém tra lai thudc thir.

9.4.5 Vé db thi cac gia tri 6 hdp thu thu duoc theo khéi ludng phospho trong cac dung dich hiéu
chudn (9.4.2), tinh bang microgam.

9.5 Do phd

Tién hanh do phd trén dung dich thif nghiém (9.1.8 ho&c 9.2.9) dua vao dung dich thir mau tréng (9.3)
st dung may do ph8 (6.12) & budc sdéng 820 nm cé cuvet day 10 mm, trong vong 1 h.

10 Biéu thi két qua

Dung dudng chuan (9.4), xac dinh khéi lugng phospho tuong (g vdi gia tri dd hap thy cla dung dich
thir. Tinh ham lugng phospho t8ng s6 w,, tinh bang phan tram khéi luong, theo cong thirc sau day:

a) Phuong phap vé cd hoa udt

m

W, !

"7 200m,

b) Phuong phap tro hoa kho

wertep

trong do
me 1a khéi lugng phan mau thif (9.1.1 ho#c 9.2.1), tinh bang gam.
]

m, 13 khéi luong phospho ghi dudc hoac tinh tir dudng chudn, tinh bang microgam.

K&t qua ghi dén so thap phan thi ba.
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11 D6 chum
11.1 Phép thir lien phéng thir nghiém

D6 chum clia phuong phap da dugc thiét 1ap bdi mot phép thlr lién phong thir nghiém qudc té (xem [2])
pht hop véi qui dinh clla TCVN 6910 (ISO 5725) [3]. Cac gia tri vé do |ap lai va do tai lap thu duoc bidu
thi @ mirc xac sust 95 %.

11.2 P 13p lai

Chénh léch tuyét doi gilra két qua thu dugc cla hai 1an thir nghiém déc 1ap riéng ré, khi sr dung cung
mét phuong phap, phan tich trén cung nguyén liéu, do cung mét ngudi tién hanh trong ciing mét phong
th{r nghiém, diing clng thiét bi, trong mot khodng thdi gian ngan, khéng qua 5 % cac trudng hop 14n
hon €,005 % (phan khdi lugng).

Loai bd ca hai két qua néu chénh léch qua 0,005 % (phan khdi luong) va tién hanh hai phép x&c dinh mdi.
11.3 D6 tai lap

Chénh léch tuyét doi gitta két qua thu duoc cla hai lan thit nghiém dbc lap riéng ré, khi sif dung cung
mét phudng phap, phan tich trén clng nguyén liéu, do cling mét ngudi tién hanh trong cung mét phong
thr nghiém, dung clng thiét bi, trong mat khodng thdi gian ngdn, khéng qua 5 % céc trudng hop vuot
qua 0,016 % (phan khéi luong).

CHU THICH D6i véi cac dinh nghia vé dé Iap lai va dé tai lap, xem TCVN 6910-1 (ISO 5725-1) [4]

12 Bao céao thr nghiém

Bao cao thr nghiém phai ghi ro:

a) moi thong tin can thiét vé nhan biét ddy di vé mau thi;
b) phuong phap l&y mau da s(r dung, néu biét;

¢) phuong phap thir da sif dung, vién dan tiéu chuan nay;

d) 4t ca cac diéu kién thao tac khong qui dinh trong tiéu chudn nay, hodc dugc xem Ia tuy ¥, cing vdi

moi tinh hudng bat thudng c6 thé anh hudng dén két qua.

) két qua thir nghiém thu dudc hodc néu dap (mg yéu cdu vé do 13p lai thi ghi két qua cudi cing thu dugc
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Thu muc tai liéu tham khao

[1] TCVN 6400 (ISO 707), Slta va san phdm sifa - Huéng dan I8y méu.
[2] Bulletin of the International Dairy Federation, 1986, No.207.

[3] TCVN 6910-1:2001 (ISO 5725-1:1994), B chinh xac (d6 dung va dé chum) clia phuong phap do
va két qua do. Phan 1: Nguyén tic va dinh nghia chung.

[4] TCVN 6910-2:2001 (ISO 5725-2:1994), Do chinh xac (d6 dung va dé chum) clia phuong phap do va
két qua do. Phan 2: Phuong phap cd ban xac dinh dé lap lai va d6 tai lap clia phuong phap do tiéu chuan.,
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