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GCMEHER S MBNNEKAKEEWAHEEITM
M 3 5 (R o 25 T, BT 530001)

WE:. BH * GCMEHHEF ¢-BHC. B-BHC. y-BHC. §-BHC., Z ALK 5 A AMAR LK G T HATMNZ R L
. FE BRGHFF R, EARHEESE, HESRARAEE Y B R E L, FERPnE f e & ea B F AT
F R, 8RR  o-BHC. B-BHC. y-BHC. §-BHC. Z F.A5 A K agm 5 R T &+ #(0.085 0+0.008 4), (0.079 7+0.008 2),
(0.055 8£0.005 6), (0.031 5£0.006 0), (0.039 4£0.005 7)ug-kg™' . *F a-BHC, B-BHC %l 4 £ % vh1 5% K 09 24Xk 55
AT E S, Wt y-BHC, §-BHC. &R A RN 2 R ¥ x K o) 24X s mReyn e T 4%, &t n
BFRAEEFR T E AL TP HREARENARBEAETEENL,

FER: AMeitE; NERALE; ANARS; KEE

FESES: RI17.101 XEktRERS: B XEHS: 1007-7693(2014)01-0095-05

Evaluation of Measurement Uncertainty for Determination of Five Organochlorine Pesticide Residues in
Glycyrrhizae Radix Et Rhizoma by GC

CHEN lJianqin(Nanning Institute for Food and Drug Control, Nanning 530001, China)

ABSTRACT: OBJECTIVE To evaluate the measurement uncertainty for determination of the residues of a-BHC, B-BHC,
y-BHC, 6-BHC, and pentachloronitrobenzene in Glycyrrhizae Radix et Rhizoma. METHODS All the standard uncertainties
were combined according to the appropriate rules to give combined standard uncertainty and an expanded standard uncertainty,
and the factors influenced upon the measuration were analyzed . RESULTS The result of content determination was (0.085 0+
0.008 4), (0.079 7£0.008 2), (0.055 8+0.005 6), (0.031 5£0.006 0), (0.039 4+0.005 7)ug-kg™'. The repeatability of area in
standard and sample was the primary factor for determination of a-BHC and $-BHC; and the repeatability of area in sample was
the primary factor for determination of y-BHC, 6-BHC and pentachloronitrobenzene. CONCLUSION The establishment of the
methodology for the evaluation of measurement uncertainty is important for the studies of Chinese materia medica standards.
KEY WORDS: GC; measurement uncertainty; organochlorine pesticide; residues
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FH 820 52 H #5P 0-BHC. B-BHC. y-BHC.
8-BHC. Tu Uil BEoR 5 P LS4 25 5% B = kATl
BARME A, WS AT KRR T
MU 25 5% B I AR, X 5 R sy il o
AR BEAT W B AN BE BT S PR, LSRR
o A5 AN 58 JE 43 FR I 5 45 SR A S

1 UES5RH

GC2010 A AH il A (H A B A Al ) ;s
METTLER AJ150 H ¥RV Chiig - Mge ) o H & (il
£); 0-BHC. B-BHC. y-BHC. 8-BHC. fi&AHH:
AR UED T AN PR BE R BRI I T, AR fEAE
100 pgmL", 454 %4 : GSB05-2276-2008;
GSB05-2277-2008 ; GSB05-2278-2008 ; GSBO05-
2279-2008; GSB05-1845-2008); I & #s: 2440
SEYIN A G B SR G RNIE e dd o A ik
Py TR AR S ALEN RN KGR IR B K 4y
Pt
2 FERL
2.1 BRUED) TR ) 6 2
2.1.1  FRAEY A Al % B0 a-BHC.
B-BHC. y-BHC. 8-BHC. F &I 5 Flf LA
WHE A 1 32, 3R R 20 mL =it , H
IECHmBE R LI, RIS R 5000 pgL™ ks
) o7 fids 45 YK o
2.1.2 IREVAEYI TGS EI R RS RIS
A PLEARED) LAt &% 1.0 mL, & 25 mL &
P, INIE CpERR R I, B 200 pgL R
bR UED) Tt £
2.1.3 RAEIMEYI I R B EIR RS AR
HEW) JFifid 450 4.0 mL, & 20 mL &=, niEd
ARG, ¥y, WIS 40 pg L' VAR, K
I 5.0mL & 10 mL &)1, IECKER AL, %
A1, R4S 20 pg L7 W, RS EUE B IE O
KRS MRS 10, 2, 1 pg L™ W,

2.2 PR D)

B 20 20 g T 60 C T4 4 h, KR4l
¥, W22 g, REPEFRE, B 100 mL HIEHETE R
Hr, BiJK 20 mL Bk, REEINAET 40 mL
(20 mL 2 iR), PR dE &, @A 30 min, KA,
FRRE B, NI SR E R, s
W2y 6 g, K& N H%E 30 mL(15 mL 2 ¥X), F§
THEE, WELAP 15 min, BRECERE, &
FRREA AR IR L, B (50 2), HA HUAHR
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TER N LA 1 KB B AN 11 100 mL L ZEHE Tl
L, JHCE 4 he KEE R 35 mL(20, 15 mL), T
40 CAKR LRk 2IET, /b & IE A anir
R ALEEAE T G B SN WA B, T IE COBE A
I A 10 mL HZEZIE SO0, ik Ckoks
BB S SmL, NODIIAREE 5 mL, #<$% 1 min,
3000 rrmin”' B0 10 min, HUEiEW, EIFE.

2.3 AR IR B R T %

W2 2 g, KP%FRE, E 100 mL HIEHE
FEIH, RSB IR A AR HED) T 6t %7 1.0 mL,
i “2.27 TR 7k, MR
2.4 ek

3 SRS 25 W AR S R RN 5 2 R X R
(R S PR UED) OB 1.0 uL BERE, 34 bRt
AN S A P AR 2R & .

2.5 lEdR

A #5750 1 a-BHC . B-BHC. y-BHC.
§-BHC. LU IER 5 Py HLEUKR 25k B A 1 o
Jr A 0.0850, 0.0797, 0.0558, 0.0315,
0.039 4 ugkg ™.

AR Xugkg " )=(ArCo Vildy Wi M) X
1000, o X—Fedhrh 5 P HLEUAR 2555 B 1
o H i, A— PR I AR, Co—0 BRI R L
Vi I M B A5 5, W—FE S R &, 49—
X FETR I THIAR, M— I BE[RCR
2.6 HETEAR

Bz B . Bl X(ugkg H=(4:Co 7,
Ay WeM)X 1 000

J % s uOX=[u(A)/ A+ u(Co) Col +Hu(V)/
VP Hu(Ao) Aol Hu(W)/ WiP+u(My/M)* ) 2
3 THEESENSTSIHE
3.0 PRI R R A B A 2 B u(V))

B . VeV Vot Vst V) Vs/(VetVy)=
(40+30) X 5/35=(20+20+15+15) X 5/(20+15)=10.

T % u()VeE L + vl +
[u(V3)/ Vs + [u(Va)/Val* + [u(Vs)/ Vs> + [u(Ve)/ Vel +
[u(r7)/ 71} 2
301 BEES AR (20 mL SRR 2R W) B AN 0 S
u(V)s u(Va), u(Ve) BeERE 2% 40.030 mL,
B 5 50 A, HohR e AT Bk 0.030/3=
0.017 3 mL. MLAE: W EA(2015)°C, 7KW
BB R B 2.1 X107, B B, 3L
FRAEAHA T B 2.1 X 107X 5X20/3"7=0.012 1 mL.

T E AR 2% 2014 4E 1 5 31 556 1



W u(V ) Vi=u(Va) Va=u(Ve) Ve=1.056 X 107,

3.2 BEFEAR(1S mL FRARZR W) 1 AN o S
u(V3)~ u(Va)~ u(Vy) B HE I AR ME A e 15 N
0.025/3"2=0.014 4 mL. i/ HIBRAEAH N 2.1 X
107X 5X15/3"2=0.009 1 mL. W u(Vs)/Vs=u(Va)/Vi=
u(V)/V=1.136 X107,

3.1.3  BEESE AR5 mL HFE LB B0 ) AN
JEu(Vs) ReHE: REAENET0.05 mL, B A
130, HOhREARHE 4 0.05/3"%=0.028 9 mL.
WP FRVEARHEEE R 2.1 X107 X 5% 5/3"%=
0.003 0 mL. M u(Vs)/Vs=5.811 X107,

3.1.4 AEE w(EER B EgERARAAR
T uw(V)/V=6.402 X107,

3.2 U SRR A & B u(w)!"

AJ150 HLFRT-CR 0 0.1 mg), K sEiE1545
(Kde K o228 £0.20 mg, A MEIRZE N £0.30 mg,
VA A, RT R RIARTEE N 0.20/3"=
0.115 mg, Fr & F A 1A 52 JE h 0.30/3°=
0.173 mg, W u(W)/W, =[2X(0.115*+0.173%)]"* X
1073/2.019 9=1.455X 107",

3.3 P RVRORITNT R VR A T A O TR PR AN A
FE u(4)~ u(4o)

e “2.1.37 TRl S bR, ik
B 20 pg L7 IRAFRABRW, HERE AR, &
WE 5K, o-BHC HIUEIFAA 231 460, 227 141,
228 454, 235763, 241 678, bt s 4 5921.50;
B-BHC {4 i L4 163 504, 159 191, 163 310,
153 647, 168452, tr#fi% s 4 5535.13; y-BHC
A TRIR N 219 110, 211 179, 217 433, 216 894,
210573, FpUEZE s 4 3891.98; §-BHC [l fi f
218 715, 214 313, 217 151, 213 658, 219 876,
FRUEZE s 9 2 706.15; T SUAH & A% 1 e 1 R Ky
302 716, 298 885, 300 900, 296 742, 296 435,
FRUEZE s 4 2 693.41. 5 FraHLEAR 25k B E T
u(A)/A; 5334 0.025 4, 0.0342, 0.0181, 0.0125,
0.009 0.

P “2.27 TR 7RSI, BRI,
FWE 5k, a-BHC BIUEA K 189, 180, 192,
198, 183, kr#EZE s K 7.16; B-BHC [RJUETHIFH Ny
126, 121, 122, 129, 118, #xifi2E s Jy 4.32; y-BHC
(TR R 112, 108, 121, 115, 118, #rfEZs s
9 5.07; 8-BHC MUIHIFLN 72, 66, 79, 65, 63,
S s Ky 6.52; FAUHIE ARG TR Ny 124, 121,

P E BLACR 2% 2014 4 1 H 55 31 555 1 4

105, 127, 118, bp#EZE s Ky 8.51. u(do)/do 535l H
0.0380, 0.0351, 0.0442, 0.0945, 0.0715.
3.4 OF IRV IR B 5 N ANH 2 FE u(Co)

C():C ‘uFtJ/V()
Hrr: C wus—brUEY) FUE 15 25 H W L
(100 pgrmL™"); V5% FEIB AR5

w(Co)/Co= {[u(C wn)/C s +u(Vo) Vol*}
3.4 XFHEBCRIE I N A 2 JE u(C o)
0-BHC. B-BHC. y-BHC. 8-BHC. H&AHHEEA 5
Tl L&A 24 5% 7 Bt (R v 0 IE 1 45 HE I AT
SEFESN R4 0.07, 0.07, 0.07, 0.04, 0.10 pgrmL™",
J& B B AHIEE. W a-BHC. B-BHC. y-BHC [f)
w(C wp): 0.07/37=0.040 4, §-BHC. Ti%hilHt%
(K u(C wp): 0.0231, 0.057 7.

3.4.2 0 BB RE A B0 NI 2 T u( Vo)
PRI V=V X Vo X VigX Vi/(Via X Vi3 X Vig)=
20X 20X 25 X 10/(1 X 4X 5)=5 000,

75 % u(Vo)/Ve= { [u(V/ Vsl +u(Vo)/ Vol *+
[u(Vio) Vil Hu(V ) Vi P+Hu(Vi) Vigl +Hu(Vis) Vis]+
[u(Via)/ V1’ 2.

PR R 28 (20 mL FUBRER 2 HR) 0 AN €
u(Vy), u(Vo): FEHUERIFRAEARTEE N 0.015/3"=
0.008 7 mL; Y B (KIFRUEAH E B h 2.1X 107X
5X20/3"2=0.012 1 mL. T u(Ve)/Vs=u(Vo)/Vo=7.411X
107,

PR AR (25 mL bR 5 (1 A B e FE
u(Vio): RCHEMIFRHEAHAE L4 0.03/3"2=0.017 3 mL;
VoL FE R AR ME AT E T R 2.1 X 1074 X 5 X 25/3"2=
0.0152mL. W u(Vi0)/Vio =4.606X107%,

PR R A (10 mL FRUbR 25 5 1 A ff o
u(Vi): REAERIRRAEAHE B K 0.020/3"°=0.0115 mL;
W AR EAR B E A 2.1 X 107 X 5X10/3"%=
0.0060 mL. W u(¥y,)/V11=1.297 X107,

PSR (1 mL FRARZE IR AN 52 BE u(V10):
FHERIARHEATIE A 0.007/3"7=0.004 0 mL; ¥ /&
(IR E FE R 2.1 X 107X 5X 1/3"%=0.000 6 mL.
u(V12)/V1,=4.045 X107,

PO R 3R(5 mL 23 BEWCED) I AN E T2 u(V75):
R LRI BR HE AT 32 BE 4 0.025/3"2=0.014 4 mL; i
(0 bR ME AN B E B 2.1 X 1074 X 5 X 4/3'=
0.002 4 mL. u(Vy3)/V13=3.65X107,

PRSI AS (5 mL SRObR ZR R ) I i e T
u(V1a): BHERIARAEAT 4 0.015/3"7=0.008 7 mL;
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W RRAE R E N 2.1 X 107 X 5 X 5/3'=
0.003 0 mL. u(Vi4)/V14=1.841X107°,

B AR HEAHE L u(Vo)/Ve=6.006 X 107,
a-BHC. B-BHC. y-BHC: u(Cy)/Cy=6.020X107%;
§-BHC: u(Cy)/Cy=6.010X 1075 Fi 50U : u(Cy)/
Co=6.034X 107,

3.5 EERIBCR I BIASH B u(M)

WL S 4 O, WASFES Y a-BHC. B-BHC.
y-BHC. §-BHC. H &ML INFEFIMCEE N M,
SEEIIFERISCR S M, B4 Sy, ARUEANH

RS ANLAR LK E B AR ROR A R R

SE BRI IR AE R 22, ) u(M)=S)/3", A0
SRR AEANT T BE A u(M) M .

SXoF ST 25 N [E A 3R A 2R R AT S 3 1 2 S IR A
5, LA INEEIRDSCR MRS ALETHE A PR
WA ISR A, AR ¢ KT ECE TR
T tos. s TP FEIFERMCR M5 1.0 G
WEMZES, AR A AR, AR,
1A P AK

0-BHC. B-BHC. y-BHC. &-BHC. fi&fi%E
R E L R WL 1.

Tab 1 Uncertainty of recovery in five organochlorine pesticide residues

0-BHC B-BHC y-BHC 3-BHC FICRIEE 3

RE ] 2 1 96.75% 97.55% 97.23% 85.65% 88.17%

2 95.95% 95.05% 93.85% 88.30% 85.87%

3 93.62% 93.50% 96.05% 98.50% 97.10%

4 90.75% 92.65% 92.16% 99.00% 95.28%
SEREICR A 94.27% 94.69% 94.82% 92.86% 91.60%
FrAEd 2 Sy 2.69% 2.15% 2.26% 6.89% 5.43%
u(M) 0.0156 0.0124 0.0131 0.0398 0.0314
u(M) M 0.0165 0.0131 0.0138 0.0428 0.0343
' 3.68 4.28 3.97 1.80 2.68

t=\1—ﬁ\/ w(M), tos 3B RAFM=3.18, NFE 1

FITESLLS B a4, o-BHC. B-BHC. y-BHC K ¢ 1
>t9s. 3y, 0-BHC. TLSAHIEIRN] 1 H<t0s. 3, LW
a-BHC. B-BHC. y-BHC - IFEmHICR S 1.0 5
WA S, KR e R TE AR A
§-BHC. TSR3 Fe Rl 5 1.0 TR
FEE R, PIAETHE A X TPAZTE IR R .
3.6 O HUPRAEANT E
0-BHC: u(X)/X=0.049 4, u(X)=4.199X 107
B-BHC: u(X)/X=0.0515, u(X)=4.105%X107"
y-BHC: u(X)/X=0.050 5, u(X)=2.818X107°
8-BHC: u(X)/X=0.0957, u(X)=3.015X107"
TLARYEZ: u(X)/X=0.072 6, u(X)=2.860X 10
3.7 ¥R EE
0-BHC. B-BHC. y-BHC. §-BHC. i & hiyt
K5 P HLEUAR 255k B A H 54 0.085 0,
0.079 7, 0.0558, 0.0315, 0.039 4 pg-kg™'.
U=K-u(X), K L 2, P=95%, I} a-BHC. B-BHC.
y-BHC. §-BHC. FL SS9 A 2 B 43 il
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41 0.008 4, 0.008 2, 0.005 6, 0.006 0, 0.005 7 pgkg '
BRI, A FH A (k0 2 H % a-BHC L B-BHC.
y-BHC. 8-BHC. T3l 5 Mg plaf 2k i
BRI N: (0.0850£0.008 4), (0.079 7+
0.008 2), (0.055 8+0.005 6), (0.031 540.006 0),

(0.039 4£0.005 7)ugkg ™.

4 it

AR A E H# T o-BHC. B-BHC.
y-BHC. §-BHC. TSI 5 A pLSUR 25 5% B
S 0 3ok 3 BT AN BE S R 6 NI
%, W& 2,

FEVPAS RN BEI, A 0 B T AN o B
()RR — ARG IE o AR R, DL e 0 B AN 2
FERI DTk . AR 2 AIOL, IR . B
PR E. FEROIORE R SPIMAE R 4 A
AN B o AR SAR B VL e H R 5 B AL
FUAR 24 5% B ()RS W s R 1 s e 3 R T
&, TR U TR LX) IR e T AR A AT
PEi o-BHC. B-BHC Al ik 75 v 11 Jse R i R,
AR W TR I e R y-BHC ., 8-BHC. 11
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R2 BWELHEES BN K SRR BE IR f K i B 1 o 33 0 A &% AN 5

Tah? _Tuble of standaed uncertsary RS, AR AR
-y - R 2\ EL XS B 2 u e PN =% N N
bAEAN R 00 R AT E u u T4 /% S PR ANRA G B o) e ELARAG HE I 4 SRS Ol R
@-BHC uCo)  6.020x10°  3.624x107 15 HAR TR B, (HHE T2 AP 2558 5
WAy 0.0380 Lada0? 592 BRI RO, 01 A 2 7 R
-3 -5 S N >
u(ly - 6.402x10 4.099x10 17 IO L A EE N VESE RN R3PS b I 1879 SRl EEEES
A 0.0254 6.452x107 26.5 v ) Lol N o S )
o) 4 8 WERIPE . TTEEME L e 2 R A . R, SR
u(Wy)  1.455x10” 2.117x10" 0 . . . g . N
. RN S A Db SRR I 45 SRAEAT AN E FE VP E
uM)  0.0165 2.722x10 11.2
B-BHC w(Co)  6.020x107° 3.624x107° 1.4 REFERENCES
u(4,) 0.0351 1.232x107 46.5
3 s [1]  JJF1059-1999, Evaluation and Expression of Uncertainty in
w’)  6.402x10 4.099%10 1.5 (N L
\ Measurement(JU = Al 2 VTP E 5 7R) [S]. Administration
(o) 0.0342 1.170x10 44.1 of Quality and Technology Supervision of People’s
u(W)  1.455x107 2.117x107* 0 Republic of China: 1999.
u(M) 0.0131 1.716x10™* 6.5 [2] LIU S C, WANG X Y, ZHANG L, et al. Evaluation of
N & standard value and measurement uncertainty for determination
T-BHC u(C)  6.020x10 3.624x10 1.4 of Panax notoginseng total ash and acid-insoluble ash [J]. Her
u(d)  0.0442 1.954x107° 76.6 Med(% 25 $4), 2012 31(2): 195-198.
u()  6.402x107° 4.099x107° 1.6 [3]  Ch.P2010)Vol I ("[H 25 2010 4. ) [S]. 2010: 80.
u(4o) 0.0181 3276x10~ 12.8 [4] China National Accreditation Service for Conformity
p L455x10- 5 117x10° 0 Assessment. Guidance for Evaluation of Uncertainty of
) 1455410 170 Chemical analysis({t,% 4 7 1 B 2 4 VF £ 46 ) [M].
wM) 0.0138 1.904x107 7.5 Beijing: China Metrology Publishing House. 2002.
§-BHC u(Co) 6.010x107° 3.612x107° 0.4 [5S] LI Y, LUO L J, CHENG H Y, et al. GC evaluation of
_ measurement uncertainty for the determination of vitamin E
u(4,) 0.0945 8.930x107° 97.5
‘ . . soft cream [J]. Chin J Pharm Anal(Zi4) 4 #7 24 &), 2012,
u(h) 6.402x10 4.099%x10 0.4 32(4): 692-696.
u(4p)  0.0125 1.562x107 1.7 [6] JJG196-2006, Verification Regulation of Working Glass
wwy)  1.455x107 2.117x10°% 0 Container( i F 3% 55 5t 23 k% € U F2) [S]. Administration of
FAEE  uC)  6.034x107 3.641x10°° 07 Qu:ality and Technology Supervision of People’s Republic of
R China. 2006 .
u(d)  0.0715 5.112x10 97.0 [7] MIAO A D, LI X C, HE X Y, et al. Uncertainty analysis of
u(¥y) 6.402x107 4.099%107 0.8 high performance liquid chromatography in detection of
u(4o) 0.0090 8.100%10™ 15 tinidazole content in Tinidazole tablets [J]. Med J Beijing Mil
B » Region(ff U7 P& 24 75), 2012, 24(12): 28-31.
u(W)  1.455x10 2.117x10 0

W H . 2013-02-26

UPLC-MS/MS MEEFRRER D I MERAHNE S

FHAE " KA, AP A, IR N AT, BT T 315048: 2. TURAEFFACL, WHT T 315010)

HE: BH Zi—falgnr £ ReEn P 3 ARG ESF R SZIRM-AERA F ik, ik KA Waters BEH Cjg
(50 mmx2.1 mm, 1.7 pm)& i, AFHAH 4L 0.1%LH 4 0.02 mol- L™ TE 4 R&-T (72 28), #ikA 0.2 mL-min”',
ARBAH35C; RERMLREE TR, $REEMNEXESTF), ER 3 AMGE 20~200 ng L' ALKEE R RIF,

r 7 0.998 8~0.999 8, T3 @I F A 98.2%~101.2%, Z B FMA 0.5 ug L™, mEA 0.1 pg L™, &t #EF Eoirik i
B, REES, EREHTE, SR THEHERES T HKRGGNE, HiTHRERIEZIMBET A AGERKTF &,

KB BSRORM-RAERA; ZRELMN; Ak

FESES: RI17.101 XEktRERS: B XEHS: 1007-7693(2014)01-0099-04
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