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Evaluation on the Uncertainty in Measuring Four Main Esters Content
in Luzhou—flavor Liquor by GC Using Internal Standard Method

ZHANG Zhigang and XIANG Shuangquan
(Jinhui Liquor Industry Co.Ltd., Longnan, Gansu 742308, China)

Abstract: GC analytical method by using internal standard method was applied in our company for measuring four main esters content in
Luzhou-flavor liquor. The uncertainty source in measuring process was analyzed based on JJF1059-1999 and the mathematical model of the un-
certainty of measurement results had been established. Then the evaluation and the synthesis of the uncertainty of four main esters were carried
out respectively and the expanded uncertainty at 95% confidence intervals of measurement results was finally obtained. The results suggested that
such method had precise measurement results and it met ISO/IEC17025 lab requirements and relative national requirements. (Tran. by YUE
Yang)
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1.1
7890A 7683
FID ; AL204-IC
0.0001 g;0.1 mL 5 mL 1 ;100 mL
; ( ) o
1.2
GB/T10345—2007 @
1.2.1
02342 g
;0.1206 g ;0.0352 ¢
;0.1095 g ;60 %vol
100 mL.,
: 05¢g
( 0.0001 g), 60 %vol
100 mL,
0.1 mL
0.1 mL , 5 mL 4.9 mL
, (0.2 pLx2) o
1.2.2
LZP-930 0.53 mmx18 m;
0.2x2 nL ; 6.1 mL/min,
, ; 220 ‘C ,FID
230 C; 35°C 2.9 min,
20 C/min 73 °C 1.2 min, 25 C/min
150 C 3.8 min s GC o
1.3
_C. A A M,
C.A AV,
cy—— (mg/100 mL);
C— (mg/100 mL);
Ci— (mg/100 mL);
Ay— ;
A
Ag H
A— ;
Mi— (mg);

Vi— (mL),

2
2.1 N
4 m, JV
C=Mx32x100; C=""x5x100
. V2XV4X ‘ szv4><
:Cy—— (mg/100 mL);
Cq— (mg/100 mL);
m— (mg),
my—— (mg);
\2 100 mL ;
V;——0.1 mL ;
\7 5mL,
Vs 49 mL,
P, m A\
2.1.1 p
99.9 % . 99.0 % .
99.9 %, 99.95 % . 99.95 %,
7

Lo

x1 AESEMBEMNTHEE

AE 5 REAEE ulp)

2 5 DEEAH XS AN E L 1. (p)

u(p=)=0. 001/ /3 =0. 00058
u(px)=0. 01/\/§:0. 0058

u(p+)=0. 001/ /3 =0. 00058
u(p2)=0. 0005/ /3 =0. 00029
u (p..)=0. 0005/ /3 =0. 00029

. (p=) =0. 00058/0. 999=0. 00058
.1 (p#)=0. 0058/0. 99=0. 00586

.1 (p)=0. 00058/0. 999=0. 00058
. (p2)=0. 00029/0. 9995=0. 00029
.. (p..)=0. 00029/0. 9995=0. 00029

2.12 m

’

’

0.0001/3=5.77x10" g
[

’

0.0001 g
+0.0001 g,

w( )=u( w( =u( )=u(si)=0.0001/\V/3 =

w( )=uy )=0.00001x0.058=0.0000058 g;
Ww(  )=uy(s1)=0.00001x0.029=0.0000029 g;
w( )=0.00001x0.58=0.000058 g;
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s

u(m)="\/2u,(m)+uy(m)*
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u(m )=u(m )=0.0000777;u (m )= u (mg)=
0.0000775;u(m )=0.0000968 ;
: U (M) = u(m)/m;
m =02342g;m =0.1206 g;m =0.0352 g;m
0.1095 g;m;=0.0364 g;
Ug(m )=0.0003318;uqy(m )=0.0008026;u(m )
=0.0022074 ;uq(m )=0.0007077 ; u,q(my)=0.0021291 ,

2.13 \Y u(V)

:100 mL(V,) 3 .
2.1.3.1 0.1 mL (V;) u
(Vo)

0.1 mL (A )
,20°C  0.1mL (A ) +

0.002 mL¥ (k=\/3)

u(V.1,)=0.002 mL/v 3 =0.0011 mL

O 2.1x10*°C",0.1 mL (A ) 20°C
, 20 C+2 C

u(Vor)= (WM\/;XW=000024 mL

0.1 mL
Ure](VOVI}_ u(UOAhgz‘ll»u(vo'lT)z — 001 1

2132 5mL(Vs)
(V3= ”(”5");+”(”5T)2 —0.0038
2.13.3 100 mL (Vi)
NV u ) Fu@e)’ —
Urel(Vl()O/ u(v lm{i)o_gu(v IOOT) _ 00025
2.13.4 C,,Cq

urel(cs): \/umz(P )2+uml(m)2+urel(1} 5)2+ure/(11 100)2
urc](csi): \/urel(p )2+urel(m)2+urel(11 0.1)2+uyel(1) 100)2

U(C )=1/0.00058%+0.0003318>+0.0038>+0.0025>
=0.000668

u(C )=1/0.00586>+0.0008026°+0.0038+0.0025>
=0.004619

u(C )=1/0.00058>+0.0022074+0.0038%+0.0025>

=0.005089
u(C )=1/0.00029*+0.0007077>+0.0038%+0.0025>
=0.004612
U4(C)=1/0.00029*+0.0021291>+0.011%+0.0025>
=0.011483
2.2 GC-FID u(A)
GC-FID (S)
(D) FID o
b A 9
(AJA,)
(A/A), (y)
. 5 , X, S=
\/ 1 z (Ak_YA )2 ’ 20
n—-1 ;3
F2 HESHBENEAHEENEXEME
FE W gl V& SEH bR
Eayit) 1 2 3 4 5 MHX ZES
T Aa/A= 0.1395 0.1392 0.1389 0.1388 0.1387 0.1390 0.0003
fE Aq/Aw 0.5331 0.5297 0.5276 0.5279 0.5303 0.5297 0.0038
FR Aa/AT 1.0628 1.0644 1.0659 1.0668 1.0666 1.0653 0.0019
W Aa/A7 0.4680 0.4693 0.4682 0.4669 0.4667 0.4678 0.0011
¥ A" =/A; 5.2173 5.2193 5.2210 5.2180 5.2122 5.2176 0.0033
A" w/A 1.2724 1.2770 1.2700 1.2765 1.2761 1.2744 0.0029
Wi A’ 1/A; 0.4808 0.4816 0.4954 0.4843 0.4876 0.4859 0.0035
BE A" #/A; 1.5112 1.5122 1.5172 1.5174 1.5175 1.5151 0.0031
wipe YT 173.44 173.57 173.62 173.53 173.33 173.50 0. 11
e va o 80.70 80.99 80.55 80.96 80.93 80.83 0.19
%i yT 18.34 18.37 18.89 18.47 18.60 18.53 0.22
~ y, 80.46 80.51 80.78 80.79 80.80 80.67 0.17
:u(R)=S/
Vn (n=5);
Zurel(Ri): U(Ri)/)? H H
(Rs);
urcl(R): Vv urel(Ri)2—i_urel(I{S)2 9 30
*F 3 MXEtREILERMBEHEESENE
THEMESRITEER
WEH w.®)  wa®) W BR)= Vu(R)Hu(Rs)’
u..(R=) 0.0010 0.0003 0. 001
u..(Rs) 0.0032 0.0010 0. 003
u..(R+) 0.0008 0.0032 0. 003
u..(R-) 0.0018 0.0009 0. 002
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, C =(80.83+2.52)mg/100 mL ,k=2,P=95 %;
, tor C =(18.53+0.48 )mg/100 mL ,k=2,P=95 %;
C  =(80.67+2.02)mg/100 mL ,k=2,P=95 %,
© 3
( 3) ,
MS,,on—MS 3.1
ISO GUIdC 35[11] (S[;[;: among”_- within )
n
[]2]’ 40
, R4 CERIENENAHEEITELR
: A MR R nggif
° FrviE LA ORI u.. (p =) =0. 00058 0.1187
’ WP LR CHEFRE tw (m =)= 0.00033 0. 0382
, ANHfE CUEEECH] 1 (Vin) =0. 00250 2. 2089
U= (rel) CUEEAECH] ww (v2) =0. 00380 5.1034
FRUE LA PRSI u.. (pa) =0. 00029 0. 0297
° WERATEE AFRFRE 1. (n,)=0. 00213 1.6031
2.4 U.: (rel) WHRECH] 1 (vo1)=0. 01100 42.7640
WREATEE EAERCH] uw (ve)=0. 00380 5. 1034
U, (rel) TERE R I FRACH] 1es (Vo 1)=0. 0110 42. 7640
’ AR TAEWR unm (R)=0. 0010 0. 3534
’ L UR)  FEAH ww (R )=0. 0003 0.0318
A S A
U () %%;EHT U-(y)=0.0115 100
urcl(Ys) :vuml(Cs)2+urel(csi)2+urel(R)2 = Jll m ixl
* R B TTRRE T Bk ) uy)
Uy )=VUC ) Fun(Coua(R ) =0.0115 RETRES ks (0 2 1
urel(y ):\/urcl(c )2+urc](csi)2+urcl(R )2 =0.0127 s
urel(y ):\/ure](c )2+ure](csi)2+urel(R )2 :00129 9
urel(y ):\/urel(c )2+urel(csi)2+urel(R )2 =0.0125 © 1
:U(Y)= Un(y)Xy ’
Uy Fudy xX, =0.0115x173.5 ’
0
~2.00mg/100mL 0%
uy )=uuy )xX, =0.0127x80.83 )2
1)
~1.26 mg/100 mL 0.1 mL 85 %
uy )=uuy )xX, =0.0129x18.53 ’ \
=0.24 mg/100 mL o
uy )Euuy IxX, =0.0125x80.67 3.2
=1.01 mg/100 mL >
25 U 100 mL 0.1 mL .5mL
k=2, P=95 %, : L.
: U=kxu(y). 1 ,0.1mL
U =2x2.00=4.00 mg/100 mL; , 100mL  .5mL
2 ,

2.6

U =2x1.26=2.52 mg/100 mL;
U =2x0.24=0.48 mg/100 mL;
U =2x1.01=2.02 mg/100 mL,

C  =(173.5+ 4.00)mg/100 mL k=2, P=95 %;
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@l 0.012F
1
£ ool
Y
= 0. 008
0. 006
0. 004
0. 002
0
1
4
300 mg/100 mL,
2 %,
, 5 mL
[1]

100

A (L)
0.1 mL s 5mL
300 mg/100 mL,

300x5+(5+0.1)=294.12 mg/100 mL,

B

4.9 mL 0.1 mL
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