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Uncertainty analysis of determination of sodium glutamate
in chicken seasoning
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Bioengineering Institute (Guangzhou Sugarcane Industry Research Institute) , Guangzhou 510316, China)

ABSTRACT: Objective To analyze and determine the source of uncertainty of sodium glutamate in chicken
essence, evaluated and synthesized the components of uncertainty. Methods According to JJF 1059.1-2012
Measurement Uncertainty Evaluation and Representation, the determination of sodium glutamate was carried out
according to the method specified in the standard SB/T 10371-2003 Chicken Seasoning. The factors affecting the
uncertainty of the measurement results were found out with the daily testing capabilities and conditions of the
laboratory, and the various uncertainty components were evaluated and synthesized by establishing a mathematical
model. Results The main sources of uncertainty are: standard solution, sample quality, sample solution,
repeatability and volume of titration solution. When the determination value of sodium glutamate in chicken essence
was 40.94 g/100 g, the expanded uncertainty was 0.29 g/100 g. The determination results were (40.94+0.29) g/100 g,
k=2, P=95%. Conclusion The expanded uncertainty is 0.29 g/100 g, which meets the standard requirement of

sodium glutamate detection in chicken seasoning.
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I S R PP A, D L ) PR R A 7 A A,
T FRE LA [ 7 2 BB, (AR 5k s ek, HI Ak
AR IO R o e e, AR I e 28 a5 2

B ARR 25 TR 22 0 BT B oA I 2 A A e = 2
—34y, (EAE N R A AN B S AR A — 1 E
FOMES . BRAE R GEARVGR N, X & s nT BE 2 22 43
HASE T, JEUET T S MBIEE, ORI A5
A SRIBAFAERG AT ERED S XORE TR MR A 2 TR AN A 5 ik
TR, I st AR S 4 2 B S 1L R v A — 2 A iR
22, SR 2 SR AN (P S PR 38 SO Tk ok
o By, AN T 1 TR 2 3 B 1) S A R ) RN 45 R A
U121 R S e FR A A B M G T 000 e 22 (1 20 10,
LA AR RS,

AR B AT AR ME SB/T10371-2003 X845 4 1k
RHURHLRE, IR FP TS (3 00 XK IR R A0 2 S R A A 7
DURE o 4% HH R ) B 8 1 A 0 2R b ) WA e ) B2 2 T
£, BiEEZ IR AR JJF1059-2012 I AH E B
e 5 ) UG g s ot i 45 51 10 A E R TR E,
3 o ST BUF A HI R A AN E B o A TR A A,
B A B T AR BR VAT 8 RN TR A 2 B

2 MREREE

2.1 RAFNEINEE

0.1000 mol/L S & b ANFRHERS R (RN T MG R AT
A FD), H SRR (oriTat, 2G5 2E R A BRA ).

FE20 FRJ¥ 3 . ME204E 7 KRR 2= 0.0001 g, HF
FRE- ORI 2 (43 FIEA A RD); 25 mL A1 10 mL A %8
W . 100 mL A RS SE B BT RAFD; #7)
PPk (35 F INTLLAB 22 #)).
22 TWHE

WER PRI ST RE S 3~4 g, FE B KIEM, B A
100 mL ZE&IfH, MUK 22, R EWE 10.00 mL, &
T 200 mL B, Ji 60 mL K, g s A& Ak
FHAR N E B UW(0.0500 mol/L)ii% & ERRETTHE 7R pH 8.2,
JIA 10.0 mL HIEEV, TRAT. SR AL bR 2 7

#(0.0500 mol/L)4KLETH E = pH 9.6, ic F A F B 5
THFE S B AL T 2 VA (0.0500 mol/L)HyZETH85 . IR,
B 70 mL 7K, S A A ANAR TR 2 75 8(0.0500 mol/L)i
4 pH 4 8.2, FEMIA 10.0 mL H AR, HAELabriE
1% 72 %5 2 (0.0500 mol/L)i 22 & pH 9.6, 72 1k .
23 BEMHEFERR
FEah A = RN 0 E T R
X 1 DV —Vo)xc><0.187><
NS myx (Vi /100)

o X—FE R RN S (% 1 A FE57K)(2/100 g);

Vi i T A T 3 T T RE R S TR A AR T
T E AR /mL;

Vo—ik 25 (il i A P v TR 5 T AR A A s
T E AR AYmL,

C— b T ¥ 2 V5 VR 199 B JR k& /(mol/L);

n—E & SLIIREL

56.1—S AL Y BE /R BT i/ (g/mol)

0.187— 5 1.00 mL & % 1t &4 b5 #E % % |
[c(NaOH)=1.000 mol/LIFH /5 1 43145 /K R AR
JiitE/g;

m,—HF i 14 T /g

V o S AR R U /mL

THE R 3 AT

3 HER5SH

30 THEEEERESH

T A S R T 2 M S B 8, AR
b T A 1 23 O 2 o0 IO SR T A R E T
B AN E B RIS bR AN S M R A
DU L R, G R A} 2 R ) ) 0 S B SR R AT
(& 1 FFR): QFEZMAEGIAARIHEE uuan); OFRFE
WARRGIARAHEE Ue(m); OER LIRS A
AN S S Uper(V); OBREETTRE FE A2 T ua(P); BT
FE GRS A E B Ue(d); ©0.0500 mol/L AU 4A L4
BT 22 T VR AN 5 B Upea(C) o
32 THEESETE
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Fig.l Sources of uncertainty in the determination of sodium glutamate in chicken seasoning

Fz1 10 R FATMERIL
Table 1 Results of 10 parallel measurements
e mlg  Vw/mL VomL  V/mL  X/(g/100g)
1 3.5004 10.0 19.04 41.10
2 3.5005 10.0 19.08 41.21
3 3.4999 10.0 18.88 40.68
4 3.4998 10.0 18.85 40.60
5 3.5005 10.0 19.05 41.13
6 3.5000 10.0 3.65 18.95 40.87
7 3.4995 10.0 18.85 40.61
8 3.5006 10.0 19.02 41.05
9 3.5005 10.0 19.05 41.13
10 3.5003 10.0 19.03 41.08
FHME 3.5002 10.0 18.98 40.94
H I o A P R BB HEA B B u(X)

s(X;) _ 0.236
u(X)=s(xX)= o
PRI, o A0 2 PR R AR A S Ut (Xi) A
ot (X;) = u)EX) 04379446
2
322 MAEFZTI A AL U (M)
FESLTR mo 5] ARG R £ 20k B K A S A77E
M RGEIRZE . B E UE A5 R B AT iR 22 9+0.0002 g,
FeX S AT 1, A FRIEARHE B 0.0002/~/3 , K
(B R 3.5002 g, BRI AR AR EAS TG 2 B
() = 0.0002
J3x3.5002
323 RBEBIAARILAZ TN T Ure(V)
1) AR A 2% 100 mL 45
WA E B i AT 2 384 (1) B JIG 196-2006
WIS R E UL E A % 100mL RO KR 224
H£0.10 mLU7, $ 35 51 0 At h L, bR MR B 2
0.10/+/3=0.0577 mL; (2) MR 5 5206 % R S AN Al 7 A
AN e AR MRS METRLIE S 20 °C, T S0 28 1L

=0.0746

0.00182

=0.0000330

(20£10) °C, #3553 TR, (RFVE AL AREAS I 2 2 R
2.1x107x10x100/+/3 =0.121 mL.
FRLA L 2 TRRHEAE L u(V )R
u(Vyg ) =V0.0577% +0.121% =0.134
BV AR R EAS A R
Upeg (Vi1 ) = &304 =0.00134
2) WU R R A 9% 10 mL B
PAE i EEA 2 3858 (1) 1 JIG 196-2006
BRI EMEME A % 10 mL BRERAAEN
+0.020 mLU7), i ¥ 51 0 A i E A, AR MEAS G E
0.020/+/3 =0.0116 mL,
3) I 5 9 0 B AR IR 7 A R
AR A HEIR E R 20 °C, M ELH =E W IR E R
(20+10) °C. 5 S3ATHEE, ARV AR EAS B 22 i
2.1x107x10x10/+/3=0.0121 mL.
FRLLA b 2 TR EAS E B (Vi ) R
u(Vior ) =V0.0116> +0.0121* =0.0168
B A X b PHEAN A 5 13
s (Viogs ) = 0.0168

gi b, BRSBTS A BT E L ua(V) R

Uper (V') =+/0.00134 +0.00168% = 0.00215
324  BREOTHAR R AL Urel(P)
ISR A A2 TE A 25 AR 1 R R B R S B E B
U=0.02 pH(k=2), pH {HIR/FHEZE 9.6, & 5510,
AR AR AN 2 g

=0.00168

0.02
Hrer (P) = 2xJ3%9.6
325 HAEMETI NG THEIE Ue(d)
25 mL A W EE, BEiE B By RA
BBy U=0.01 mL(k=2), R A0, e AT
R YEAS A 22 B2 h

Urel (d):

=0.000601

0.01

—————=0.000115
2><\/§><25
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3.3 SEMARETREE R %(0.0500 mol/L)AI A
EE Ura(C)
3.3.1 @ ASAAATR R R T NG R A R u(std)

SR ANAR HE VR O R BRI TT FEMGA B A BR A
PRAER S AR AR U (0.1000 mol/L), FRiEYFIE 145
H BIRR TR 52 BE S 0.2%, k=2, BV SA AR v T T AT
XA o

Y
02% _ 0.001

u(std)=

332 W R AACA AT AR R R T AR TN R
R

F 50 mL ZIFE R B W 50 mL %4 0.1000 mol/L
KA MRHERE T 100 mL FEIE P, B2 E N
0.0500 mol/L 7 i =& VA -

50 mL ZI B ORI Ay = FER 2840 (1) H
JIG 196-2006 3% 35§ it A 2 BLRE RLE A 2 50 mL 2R
IR A2 R20.05 mL, FEIHSI AT, HARMEAR T E
JE 4 0.05/+/3 =0.0289 mL; (2) A5 i 5 5250 3 R R [F)
PR BN E B AR AR S 20 °C, T SR 5 AR
Ji 41 (20410) °C.o $5355) 43, RBUAS Ak A o A 1 2
K 2.1x107%10%50/~/3 =0.0606 mL .,

AL T 2 TTRRAEATH E B u(Vso ) H:

u(Vsogs ) = V/0.0289° +0.0606” = 0.0671

BRIV HAR bR A 5 B2 A

0.0671

Urel (VS()%z) = =0.00134

100 mL 78S HE BB R AT 2 34 (1)
JIG 196-2006 3 3 & 246 7 MUERL L A 9% 100 mL 25 6
K fu28 H+0.10 mL, HIY50 AR, HAREAH
FEH 0.10/+/3=0.0577 mL; (2) Ak B 5 90 % L AN [
PR AR AN E B A RS HEIRLEE Dy 20 °C, T S 56 = 141
JER(20+10) °C., #5) At o, RFRAR L AR AT &
Bk 2.1x107*%10%100/+/3 =0.121 mL.,

AL E 2 TRRAEA E BE u(V w0) h:

U(V, ) = V0.05772 +0.121% = 0.134
B AR XS AR HEAS A 2 B Ry

Urel (V%"-Z) = %

gi b, SR LN BRE T 2 6 (0.0500 mol/LYH)A
%%E urel(c)ﬂ‘j:

Uper (€)= V0.001% +0.001342 +0.00134% = 0.00214
34 HEEBHENIRERHERE U

AHRSARUEAT E BE 23 BRI E S R AR 2 P, Gk
FARTARIEANf 5 -

=0.00134

=0.00359

c, rel

0.00182% +0.00003302 + 0.002152
+0.000601% +0.000115% +0.00214>
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Table 2 Relative Uncertainty Component Evaluation of Sodium
Glutamate Content Determination

e He A 5 il
1 HEME Uraa(Xi) 0.0018200
2 FE S PR Ura(M) 0.0000330
3 i E 25 Ura(V) 0.0021500
4 R BE VTR U.a(P) 0.0006010
5 T E B Usei(d) 0.0001150
6 PR R Usa(C) 0.0021400

35 FRAMBEEU
G AR EA TR
Ug =Ug et X X =0.00359 % 40.94 = 0.147
TE 95%EMEKET, WEHEFR k=2, WP A
BE R (BRUEER O 2 A RET):
U=kxU,=2x0.147=0.29 g/100 g

4 &

A YR S 6 ) X8 A R AR 2 R IR AN 1 S o U 5 R T
FRN: (40.94+£0.29) ¢/100 g. FFEbrifE SB/T10371-2013
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