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Comparison of uncertainty in detection of phosphorus content in
milk powder

LAN Xiao-Fei', XIE Lin
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ABSTRACT: Objective To improve the accuracy of phosphorus in milk powder. Methods The uncertainty of
dry digestion and wet digestion were evaluated and compared. Results The uncertainty was 30.0 mg/100 g when
the phosphorus content of the sample was 488 mg/100 g after dry digestion. The uncertainty was 33.4 mg/100 g when
the phosphorus content was 495 mg/100 g after wet digestion. Conclusion Two test methods have the same effect
on the accuracy of the results. The relative standard uncertainty of sample weighing, preparation of standard solution

and constant volume of sample solution can be ignored. The preparation of standard solution, the stability of

spectrophotometry and the recovery of samples are the key to the accuracy of test results.
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FEGE AT T He A, DUIR R 22 40 L IC )5 S U Hh e 4 G
SR AHERRTE

2 MREREE

21 UESEHF

ME204E/02 B F K- (43 B4 0.001 g, MR -FEF] 2
H BRA F]); UV2600 2EAMAT UL A3 HIE T H AR 5 HEA |

W — AU S o (I e R A B A ), AR
R RAR IR gal, B 2582 A BRA Ao
22 LWHE

4% GB 5009.87-2016 & i & 2 EKbrUE &5 ik
B A DA AU B A G B IR R S PR B i
LA AR FREL AR 0.500 ¢ EHAE S, MA
10 mL fi§#R, 1 mL & 5ER, 2 mL HilR, 7= b
TH A 28 22 T 00 375 B WS 3 €0 T AR, i 20 mL K,
R A RHERB R 100.0 mL AR, FI/K SRR
i, AIFRIR T AR, UKEZIE, RA) . VE Rk
MERR . FEHMEORA 2 AR . FEERIE AT HE: FREL
AR 0.500 g, 7EK FRIRR S, T 550 °CR KT,
HERSEAGHIE, A 10 mL 6 mol/L $hERIFW S T
KB FZET . B 2 mL 6 mol/L RV, MZEIEAKSY
3 UK ERIETEA 100 mL &I, FKMREIZIE, 1RE.
EiliNg e Wil S R= e

HERRIRBURFE 10.00 mL K& 175 A RE] 50 mL
FEF, SHEEAMER (6 mol/L)AER G,
F% ¥ (0.2 mol/L) A & JE 1, 5 F A & b 84w )
(0.1 mol/L)IZEM e, MERIRIBEFRERE & 0. 2.50,
5.00, 7.50, 10.0. 15.0 mL F 50 mL £, A 10 mL
PUHRREIAT], FKEAZEZIE . A 10 mL PUHRRE
Fl, FKERZBZIEE . T 440 nm W HBOCREE, S
R A E B

3 ZER5454
3.0 PAHEERBESTRBFER

3.1 MEHFAR
MR e rP B A S i R (DI

—_ Vb,
m7,<1000 100 @

RPEH AR, B BT
. pXIVxD,
“ <1000 /1100

3o X—iaUhE rh B 1 7 5, mg/100 g;
m—iRFERRAE L, g;
p—I 5 AR V8 0 Al 1) T VR, mg/miL;
V—HF S IH AT E 2R, mL
VA b B TR E R, mL

Y —0 5 AR b T AL A R, mL

F—IURE S AR TR, %
3.1.2  RAFEJLR B

R £ 20 8 37 (1 B4 B RS RT A, R S A A I 2o i v
ANHE BRI AL FERL PR . RRUE A . bR IR
Bedhil . Rk TAERRZAUG . BERmpR iR R E . T
PRI 2 B E) T vk E S BIMAE T AR B, HL
BIEsE 100 mL AREME R, Kl mk—3, Bk, 2 #F %
B DR R, oAl PO A A2 BE AR TR
32 MEAHEE
32,1 HIEHE LN RSB R

(1) MR 0T T 1 K AP 22 4 +0.001 g FR
B, BE AN, k=B, B o2 ok, W

_ 0.001\2_
u(my)=.|2x (T) ~0.00082 g
Q)P TR PER A 0.001, 73Rk, HE

WX A E A A, YA, W
0.001
u(m2)=m=0.00029 g
QYRR G AR A O
u(m)= /u?(m;)+u(m,)=0.00087 g
FERE A 52 -
tret(m)=uu(m)/m=0.0017
322 HamiHARERIINTH T
(1) REVRGEZ51EHE 100 mL BFRE AR, ROER AT
B A &, FHEREARTERE HE0.10 mL"Y, #5550,
0.10
B i=3, [V 100)]=_5=0.058 mL
(2) SLHG A PRI IR A (20+5) °C, KAk REL
K 2.1x1074°C, SN, B k=3, Wk TR AR
5| S AR AN o

" 2.1 x107*x5x100 0.0061 L
u(T)= NG =0. m

(3) BB ASBI AMRHR 2 BE A LR
u(V)=/0.0582+0.061> =0.084 mL
FXT B N wra(V)=u(V)/V=8.4x107"
3.2.3 M RARH AR AGIRAR T BOA R w(V)
(1) 10 mL B, SBERFE A%, REN"
R W E B 9 £0.05 mL, $i < AR 4 A, k=3,
0.05

[u(V10)] T0.029 mL

(2) SETGZE RN FREE IR TE(20+5) °C, KAk REL
R 2.0 x1074°C, $i s, B k=3, WIFRsE I A fl
2.1 x107*x5x10

SIARIBRUEA E B2 w(T) NG =0.0061 mL
FRUEAH 2 B R :
u(V)=v 0.029%+0.00612=0.030 mL
A AN 2 BE A

urel( V1)= Ll( Vi )/ V=3.0x1 073
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324 #HRLERTEIINGTHELE u(Vy)

(1) EHRAEM N 50 mL AR, BIEEM G A9,
7R FR I AN AE B H+0.05 mL),

IS 00 A, B k=43, [u(Vso)]=O'—\/0§5=0.029 mL

(2) T E R IABEEE 7 (20+£5) °C, KK =5k
H2.1x1074°C, HISIA G, B k=3, Wi TR ik
JIt 5 S AR AN o

n 2.1 x107#x5x500 0.0030 1L
u( )= \/§ =VU. m

(3) BB A AN 5 B A A :
u(V2)=v0.029°+0.0030°  =0.029 mL
AHXF AN 2 A :
(V)= u(V)/V=5.8x107

325 HEMRERR TG THTE
3.2.5.1 BRHEYIRAIRT 51 A B AT E B

FEHEY) TR IR — AUl B 99.5%, ML HEY) Tk
AR AR XS AN E BE 20.5%, k=2, T

u(ey)le= OZ% =0.0025

3.2.5.2 PRI BAR G T R BN

(1) HEFEHF M KT K Ri/FiR 22 8+0.001 g FR
T, HSE, k=3, R 20,

u(m,)= ZX(O'?/O;]
(2) HFRFAHER 0.0001, M & A E
BWEATE, FFE A,

u(mz):%%lzz.9x10‘5 g

2x

2
J =82x107 ¢

(3) FRFEFR I BT E B S R
u(my=[u?(m))+u2(my)=8.7x107 g
XA 22 A
igum(m)—" ") 4010 g

3.2.5.3 ﬁ‘{ﬁ%ﬁ/&%@ﬁ’fﬁw’ﬁ 28

(1) ¥+ 1000 mL ARSI, RIERFTE A 9,
FrHE FR 25 AN E B A0.40 mLU,

e 51534, BUk=3  [u(Viooo) = =0.23 mL

(2) TZE A IR A (20+5) °c K s ik 2R 5
Jg 2.0x107/°C, S, B k=~3 , W SCH PR L
ARAL 5 [ A bR AN 2 S

2.1 x107*x5x1000
w(T)= —5 0.61 mL

(3) FEVRE 25 B AN 22 BB N :
u(V3)=0.23%4+0.61%=0.65 mL
AR AT 22 A
(V)= u(V3)/V=6.5x107

3.2.54 il bR dE TAE R BU A &

(1) B 7= AN o

FAR W4y IR L 50.00 mg/mL HIAREARE 45 (mL):
2.50, 5.00, 7.50. 10.0, 15.0 Ji Sk 54 B 5 (mg/mL):
2.50, 5.00, 7.50, 10.0, 15.0, il idFEH 5 mL BBl
A2k, 10 mL BEE A 3%, 20 mL BIREMH 11X,
50 mL A S 4

5 mL BIRE, SRMERS A 9%, RV A NAE
JE }+0.025 mL, 35150, k=3, 1,=222=0.0144 mL,

73
IR 5 1A BIAR XS AN 2 B up= 0.0030 mL, J:

1 2+u?
ure(5)= TZO.O%O

3, [/ 10 mL BWE, V™ E R e By
+0.05 mL, M 1,,(10)=0.0029; i [l 25 mL B, A
A AR E FEN£0.10 mL, N 2,,(25)=0.0023; 50 mL Btk
&R B < R WO B8 BE O £0.05 mL, N
1:1(50)=0.00058 .

B ARG | AR AR AN 2 Ry

Uret () Fttyey (1) *Fttyey (V) >+ 20 (5)?
trai(€)= \/ 2115y (10)+ (25)2+5u, (50)° ~0.0070
3.2.6 AFE AR KIS T A G AT AT

A 50 i A AR HE VIR 50.0 pg/mL, 4350 B il
2.50. 5.00. 7.50, 10.0 . 15.0 pg/mL %) 5 MEUEFRHEIR W,
FROVBRUE TAET x; IMESS IR 1. 72 R A&/ 5
RANEAG HE R 2R R R, R MR VA VT R B O A
FEAR/NBB 2 AT, A S AR R B 9 5 2 1A
FE FEAL S WG R BN AN RE ARG, SAS HERRME IR TR
FIARTREETEOE, 5 AR AR HEVE DT i Wk B 22 m) A A G
P ZWEATT

PIA MR TR A=a+bM

MG AR, BIA LR b FAREE o AT

_ Sy _IH(M —M)(A -4) _9.365
SXX Zi2:41 (Ai_A) 2775
a=A-bM=0.249-0.0337x8=-0.0206

MRS 2, OGRS (I EE bR 25 0

n x2 n —a- 2
s(4) = ML= ,Z” et ~0.00496

ProOE PR M2 B A ST A B AR HE A B R

Ar\2
S (1,1, (v -b)

=0.0337

u(M) = b \p S =0.114

TR EFLR B0 S RE 2 Wk, B p=2, MIFE-F
WIE A M +=4.9562 pg/mlL;

MBIETH AL B I B I E 2 Ik, B p=2, WIS

YIE M »=4.8144 pg/mL;
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Table 1 Absorbance results of calibration standard solutions
FRfE TAE I M/ (ug/mL) 2.50 5.00 7.50 10.0 15.0

0.0643 0.1466 0.2308 0.3141 0.4795

WO 0.0649 0.1468 0.2311 0.3139 0.4798

0.0652 0.1471 0.2314 0.3144 0.5003

WSt B34 0.0648 0.1468 0.2311 0.3141 0.4865

AL AR AN E B u(M +)=0.023
Urer(M 2)=0.024.

3.2.7  ARSuhnARE MR G B A ARE R

FIR TR 5 B o RE AT T 6 Yomprial
WSz s, IR SR 5300 98.6% . 97.2% . 99.4% .
101.5% ., 97.8%. 96.4%, V¥R 98.5%, HAHXIARHE
2R 1.81%, Hit, fF RSB A AT E R
Uge(f +)=0.0181 o X I A A E S HEAT 6 N [l S 5,
B 514 101.2% . 103.2% ., 102.5% . 101.8% ., 103.4% .
105.4%, P13 BICRIS 102.9%, HARXTAR 2
2.17%, R T AR IR R 5] A B R R B E R R
Ugel(f2)=0.0217,

33 RABRAHmEE!

U(Y) _ \/urel(m)z + urel(V)2 + Z"rel(Vl )2 + urel(VZ )2 + urel(V3)2
Y gl (C)z g (M)2 + Ul (f)2

Yo _0.0303, Y29 20,0303

y y
Wi e &
pV=V,
= = %1
Y= 000 <100

y =488 mg/100 g, y =495 mg/100 g
HI, u +(»)=15.0 mg/100 g
B, u w(v)=16.5 mg/100 g.
34 YRAHEE
B ST k=2, WY AT EE:
U +()=2u +(»)= 30.0 mg/100 g, U s()=2u =(y)=
33.4 mg/100 g.

3.5 MESERRE

2 FleRG I 5 2 X 2 W R B A I 4 R AR 0
R

Y +=(Y r£U +(»))=(488+30.0) mg/100 g, k=2;
Y w=(Y utU u())=(495+33.4) mg/100 g, k=2,
4 % R

3 58 FH 35 A R T 6 W by A i A T T AR

B, FRHE GB 5009.87-2016 HUEHHT /6B 100 & Wik
W, g R

(1) TEEIHACFIR I AR i 2 B 7 A 25 R i A
T 78 BE 4314 30.0 mg/100 g F1 33.4 mg/100 g, Y7k AR
SE WS R Tk AL, VPRI A0 R 5 SR 0 e 14 5
M) A — 3

(2) 2 oy iy IS AN o P DR R R T A o R
JE ZR B 4D A 1) 2 SR AR (A i v R R i TR i o,
AR E 25 . AR il AR ot RTC s o Y5 Y5 B A R A
WEARHAE FEAR /N, FTZ M ANT T, 3t 58 7R 1 v 6 1 T ol
WEVRIR . UG 2R 13 66 BE T RIS B i A TRT A S A
W25 SR 5 5 1 R
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