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Uncertainty evaluation for determination of protein in health care products
by combustion method
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ABSTRACT: Objective To evaluate the uncertainty for determination of protein in health care products by
combustion method. Methods The content of protein in health care products was determined by combustion
method. A mathematical model was established based on the experiment method. According to JJF 1059.1—2012
Evaluation and expression of uncertainty in measurement, the sources of uncertainty were analyzed and the extended
uncertainty was calculated. Results The content of protein in the brand health care product determined by
combustion method was (13.8+0.2) g/100 g, k=2. Conclusion The main source of the uncertainty is repeatability

measurement. In the experiment, the uncertainty can be reduced by increasing the number of parallel measurement.
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AL204-IC 43H7 K E(GEE Mettler Toledo 24 H)); KITEA
12(99.9%, [ Aldrich 22wl); Wik o E AR Y 5 (Za
709 BW3832-1, HEH R,

PR b A T B RS R R T IR R A, ARSI
W& T & &R 13.5 g/100 g
1.2 ZJRIE

4% GB 5009.5—2016 ( &L EEFRERRHPE
FUTRINE ) UoIes =i, S f e it v 28 1 B 75 f
TTIE o IFELE 900~1200 °Crpiid & A A kb, #hbead
R AR A AR, AR . BT IR AR R 2R
JFAEW I, RAMADY &L FERAR, WHHAIAR
T o AR 2 A TR
1.3 LI FFE
1.3.1  mEaXE&H

PRBEAE: 960 °C; IR FEE: 800 °C; i L/ :
815°C,

132 MEEE

FRIEEFEWEY) R K TAE R 100 mg(K5H = 0.1 mg),
B EER G B TR L, R ARBE,
Sl P AR, BRI AR U SRR R0% B R b
FRJRAE, 20 FUAE A SR HEF TR I o AR s SR X
IR HEAT R HE . RITARERR & Ak (UL N IR (E N
10.52%, FEAXERARMF R A DCEE, FFi%E N Il e i
EN 5%,

1.3.3  AfsulE

FRETRA SRR 100 mg(HE 6 2 0.1 mg), HI#H
WAEER BTN L, SBREFEARARR, 17
R, AR & R E TR LT R 5, AP EARY
Tt
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X =cxF (D
A X—AFE P R A & R, g/100 g;
iR A S H, g/100 g;
F—RIS R E AR, A5 HR 6.25,
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N o o B AT A3 B, B i v S
SE BYAN E B E ROk BT LUT U Jrm: (D)BEHEY) B ifE
ERGIAMATE R, QOFFMRETIARATEE; 3)E
SRR S| BANTE L, ELAERE A 3 200 | Ab B 7
A —BrE . PR AENE | USRS LA R R
PRI ELE; (FARGI AR ATERE, Fik
AR ah P R AL R A BB 2 T o5 R 05 (5)

BAEMB L5 I AR E BE; (6) I f A B K AN 2
22 THHEESETE
221 AEHRREME G NG A IFE T H T E
Ure1 (F)
FEWEY RS A BN E B R A PE I MEY) A S
PR 5 AR ASH 5 B
(DRI TAZFREEE S | AR AT E B U (P)
RITE& R4 Fy 0.999+0.001, e B8 15 5] 4> 1
(k=~/3) , TUUAHSRR VA 52 JE Ay
0.001
el (P) =37 0,999
QR & HEBRFRET A AHE B U (M)
NS R 0.1 mg (1940 BT KOF, FREEFE S 100.0 mg,
KW B/ NS R S — 10, A0 KR EUE A, 7E 0~50 ¢
JWHERN, REMiRZERN 0.05 mg, ZFRAMENEEFiT
B2 Wl KPR B ARIR 0 B A1 40 (k=3)

H u(nb)z%zo.ommg, A X Ar ME RN B

70.02892 +0.0289>

100.00
XF b RN G By R AT A L, A BRI AR

e A& sl A M X AR ME RN B o

Uy (F) = yJUZ (P) + U2, (My) x100% = 0.071% .

222 HEARTTIAGAITIRE R T
TRIER 22,10 FEAFRE S LA RIAR X AR EAS B 5

JE: U (M) =0.041% .

223 TN FFI AR ARE R B Uy (X)
XTHESD AT 6 IR D, Z5RINE 1 PR,

x100% = 0.058% -

' Ugg (My) = x100% = 0.041% .
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#1 HRPEARIENESVELER(n=6)
Table 1 Results of repeated determination of protein in
reference substance (N=6)

T 1 2 3 4 5 6

R X(e/100g) 139 135 139 138 135 139

SEIME X A(2/100 @) 13.8

6 W HE &M E S A K bR ME AN B EE N

=0.0837 g/100 g , HAXTFRAEARHE

JE U (X) = %xm% =0.61% .
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11 FCAR 4 AL SR TIE B . % T 6% 5 A AR &
i SR TR TG A R AR R I T O . ST R R 2
n _
Y (R-R?
i=1
n-1

=0.75%, K X Fr #E N W2 E N

x100%=0.31% . w

Upe| (ﬁ) = ﬁXSR\/E

x2 IHPEERSENFITUESER(n=6)
Table 2 Results of parallel determination of protein in milk
powder (N=6)

T 1 2 3 4 5 6

ME{E/(g/100 g) 18.430 18.119 18.367 18.256 18.158 18.502
FRIEAE/(2/100 g) 18.44
HBAEERY%  99.95 9826 99.60 99.00 98.47 100.00

SFHME R/% 99.21

2.2.5 HAAME LTI AN ARSI AR E R U (X i)
BB A S5l AN E R, HK/NS5B4REA

Ko FESLD =SS RN G — A, B E s

(BB A 0.1, HIULSI A BIASHHE B AT 3 2 58 (W 3 51 50 A

%@,W@F%me,mﬁﬁﬁﬁﬁﬁﬁﬁ

3

0.0289 x100%=0.21% -

13.8
22,6 MBARK GG
KEHEE S 45 B AER R 2 B2 A 0.13%(k=2), W]

ﬁmﬁﬁﬁmm%EﬁWWﬁfﬁ=ma%o

Upel (X 2)=

23 ARAHREE
23.1 ARIFERHZEITE

B 2.2 W RS ASHA RE B A A T A T, 1SRN A R
B AN 2 BE

2 2 2
u’ (F) +u (m)y+us, (X
umﬂx)_J‘ﬂ() ret (MUt () 0004

2 B 2 2
+urcl ( R) +urcl ( X )+urcl

0.000712+0.00041%+0.0061>
x100%=0.72%

+0.00312+0.00212+0.00065>

B W RR R B E B u(X) = Upg (X) x X =0.72%x
13.8 g/100 g=0.1 g/100 g.
232 MELREAT

95% B 15 T &N F k=2, M JBAHEE R
U =2xu(X)=2x0.1 g/100 g=0.2 g/100 g

MIBEEME LS ARAPEARNSERN
(13.8+0.2) g/100 g, k=2.,
233 FRARESEILE

AR 5 A i P B 1 I 45 AN A A 0 iV
DL 3. EHER 3 AT A BE T I R B 1 ORI A R Y
BEPRF N T R

x3 ENRETHEESELER

Table 3 Summary table of the relative standard uncertainty

components

R B A X B AN T 2 /%
T ) T 0071

R SR PR 0.041

oA M 0.61

LE S 0.31
HfHEL 0.21

A B 0.065
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