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Uncertainty evaluation for the determination of procymidone residues
in Panax notoginseng by gas chromatography
tandem mass spectrometry
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ABSTRACT: Objective To evaluate the uncertainty of the determination of procymidone residues in Panax
notoginseng by gas chromatography tandem mass spectrometry. Methods According to JJF 1059.1-2012
Measurement uncertainty evaluation and presentation, the procymidone residues in Panax notoginseng was measured
by gas chromatography tandem mass spectrometry, the component of each uncertainty was calculated and the
standard uncertainty was synthesized to obtain the extended uncertainty. The source of uncertainty was analyzed in
testing procedure. Results When the residues of procymidone in Panax notoginseng was 0.103 mg/kg, the extended
uncertainty was 0.005 mg/kg (k=2). Conclusion The uncertainties of the determination of procymidone are mainly
derived from the standard solution preparation process and standard curve fitting.
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—-E(Panax notoginseng) iy H B NS @Y, BAE
Gery st p 2 b2 BT Ll T AR BT
S, R ROMEIRYT O MR MR RS
R, ARG IR gy R O R K g U
THAETZNH . =L h TR RIS, SBRS
VR ZRE, T LUBBE T =L R i e E ek,
J& 5 A1) (procymidone) K RE A B BT 14 B BHER U1, W7E =
LA AR AR Bz N, (HIE R A
e AEEANRE, RKIPaMREARER RN =t
b 2 X AR AR B FR G e R R R U BB
ST AR (g ER IR TS % 40 10 =L RR A P S A
BB AT o A5IRERH, Fr A AR T AR AEAN W AR R
MR RGPk, A SN — R SR 3 A K T
#:(gas chromatography tandem mass spectrometry, GC-MS
/M) E = B 2 ) 5k B A 9 1, AN G R S
SRR AR R N E S

FUHT, AR A G T @ - p BB I E = b
JE8 2 R B BR AN 2 DT IR, AR SCI ok U 3 -
R REA I E =L P IR A A &, K JJF 1059.1-2012
COM A s B P S R ) VS epe b AN o JEE P TPA
SR, I RE = v A A DN R AN S B R T
WEFE, FRH AN E B B R, B A AN E A DU
% 43 o I R AN A R AR AN TR, O O € 1 - R G
JEHE T 5 = A e ) 5 ek B I AN R S A
B, Shy = A R AR AR B I SR AL B A R I 2

2 MHERE

2.1 UE5EHH

Trace 1310-TSQ 8000 i< AH (i il ik A (e
) HERE RS, 26 E Thermo Fisher 723 7 ); 1maD-78224
Singen/Htw HUE AR, 1-16 BEL.OHL. IKA@MS3
basic BRI S # (T8 IKA A H]); Mixre B-400 B RAL |
Heating Bath B-490 #Ufjg#% 7% % {X (Jii1- BUCHI A Hl),

J65 55 R AR UE i (98.0%, fE[E Dr.Ehrenstorfer GmbH 2y
"), IE. IECkE. NER(taEal, £E J.T.Baker 24H]);
NaCl, Jo7/K Na,SO4(&¥kZK, HiE Fighih T /Ad]); 4=
B%-N-TN Z:fE ¢ (primary secondary amine, PSA), £ 224k
P A R A R D

SRR A Z A S SR EPRE S 1T
22 BIEERH

DB-5MS B4 G35 (30 mx0.25 mm, 0.25 um); B
FECTIREE: 250 °C; H:iE: ¥R 120 °C, {#4% 1 min, VA

10 °C/min F+%E 280 °C, f#FF 10 min; #FHA: &R, 4i)¥
=99.999%, #i# A 1.0 mL/min; #FFEEE: 1.0 pL; BB
ELJE, 70 eV; fEH£RIRIE: 240 °C, B FJHIRAE: 280 °C; 1
AR P BE S Wi A5 (selective reaction monitoring,
SRM); #ERET R AN HERE

23 TWHE

23.1 a4

FREU I 5 3 60 HARMERIAY = LHEL 2.5 g T 50 mL
BT, ALK 5 mL B, FA L 20 mL ¢
PR 1 min, 240 W B2 5 min, LA 2.0 g NaCl J5 iR
BEHEEL 1 min, ZAJ57E 4000 r/min F .0 5 min, B B
W, 2.0 g Jo7K Na,SOy.

B 10.0 mL 35T 40 °C2 °CoK VA s vk 46 5 T,
FHZ0E 2.0 mL £ JJUE W 1.0 mL &+ PSA 50 mg.
Ciz 50 mg A 5L ik 5% 10 mg F1TEK MgSO, 150 mg ()2 mL
SR T, RIERS 1 min J5, LI 4000 r/min B0
5min, ISR THA/NES, f#t GC-MS/MS K5
232 ARBIRIR G ECH

PEBUB B 0 = LFER 70, f R adibE,
IMAE B RIFR IR, HNEES % 1.0 mL, Bl AL 0.005.
0.010., 0.050, 0.100, 0.500, 1.000. 5.000 pg/mL F&FT/MN
PR R RIFRE M2 TAEW, #E4F 1.0 uL 47 GC-MS/MS 43
Br, HERR LR .

24 WEFEBNENS

FIFE A 7R 2.3.1 Hh I b 48 S A
(ng/mL), FEHRHEAXOIHESE =P RS
(mg/kg):

=
B
=
EEN

AxV x1000
T mx1000
A X—= LR PR N & &, mg/kg;
AR AR A il O BT SAS B AR T B B A
H, pg/mL;
V—HE SRR BOR 1 2 A ], mL;
m— =L R, g0

3 HRESR

3.1 fRfEphZk

FEAER I TARESME T, BRI 7 AN B S 43 5
FE 3 W, DAREE Cug/mL)NREALAR, LI R gh AR 2
AR 2, HLR PR Y=605077X+4170, £ 170 F
4 0.005~5.000 pg/mL, AH3Z %L r=0.9999,
32 PHRAEERRIEST

LA S BG ] B RN B LRI A AL, =R RS A Ak
R AT E B 20k A BRI . FESIRRE
ERMTR, A ML DLl A4

(1

~
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AN S (Uea) VAL AL HE A SN S8 (U T
B R E E (Upren)" 0 TP A ZEARHE B (Urea) R TE N
FRME G| AATERE; B IEARHEE (Upe) B A4,
FEAFEFE R (Uga) « KT (Uue) . =L IOFR
i (Ugret) T AR IR (Uorer) AR (Unnrer) S5 AN 5E BE A5 |
A, At iR AR R A SIS K S AN, AT A
Wie.
33 THEESEMITE
33.1 AETHEE

4 2.5012 g =EREEREIE 6 WAIEEH 5 0:
0.102, 0.100, 0.104, 0.103. 0.102. 0.105 mg/kg, “FHIfH
>47: 0.103 mg/kg, RSD 4 0.0170, p 2k 6, #i4f Il 28/R /A2
CIEC ST J_—o .00694
332 BERHZAL
3.3.2.1 FRUERSIE IR AR P AR A B

(L) RS B T 1 AN 52

P B4 JE B R BR VR R A E R 100 pg/mL, HoprifE
Yy TE B A EE R 3%, BI+3 pg/mL, f&HF
k=2, BB FIARIEVE IS | A B X AR AN 2 B

Ugem—2 —0.0150.,

(2)1??‘/&‘2%‘2&%%%312%;1&;)%{& BEI AR EE

PR OB R Rt B i B AE  2& 1. 2
S mL R, RIS JIG 196-2006  # HB RS &
) PR ARER, 1 mL 8 A ORI A RHR 22 N+
0.007 mL, 2 mL AY°5=0.010 mL, 5 mL fJ>5+0.015 mL. #%2/&
WAt g, Aa T k=v3, | mL R . 2 mL oAt
WA N SmL KA 5 | AR AR XS AR AN 2 40 A

0.00 0.010
T2=0.00404 . Upe=5-2=0.00289.,

uplrel 13

Upsrei=goryz=0.00173.

PR I 3 AR rh 2 S | A BN R

PRSI AL B RGBS R D, B A JE 10 mL (19
. M JIG 196-2006 (& TP IR ) A ARBR,
10 mL A AR AR 22 +0.020 mL, $%IRI5) 4010
H &, EHT k=V3,

0.020
Virel T \/_—0 00115,

FEARMER R BC R (R . 252t FE b, 1 mL AR
WA 10k .2 mL (O f A 3 9.5 mL BAEFH 4 ¥ 10 mL
MIAS OB 8 WK DRIk, T RIbRE RS A A
X AR AEAS S 7 FE R

u

Usere=0.0170,
3322 JEEFARERL S A AT TR
PR 100 pg/mL MFRAE TR BAFE K 0.005
0.010, 0.050. 0.100, 0.500. 1.000 F 5.000 pg/mL 1) &5
PRUERS IR, AG mbRiE 4k BIH RN Y=605077X+4170,

FAI S LA RIARXS SR UEAS I E Ty

25012 g =LFEMPRBUREREME 6 Ik, MIRHEIZLTT
T [ U5 1) B2 JO 5 85 R 1 - 0k B e 0.258 pg/mL,
PRl 5 | A BRI AR AT E B U BT (2)SR A

UcreIZE l+i+(CLC)2 (2)
bip n n

S(ei-0)
K b HE TAEMARRRE, n B3LE it A%,
n=7; p AFEMEIIEREL, p=6; Co MEEMVEIE, Ci-0.258
ng/mL; C WARHERIIKEE, pg/mL;  C hbrife RAVHEE 1
FHIME, C=0.952 pg/mL; s AHILGIRERZ bR ER 22,
33)K G

2

Z[Y (bX +a)]

=\ =15545 3)

n-2
K, n i@ﬁr&ﬂﬁ%ﬂﬁﬂzﬁ? SIS n=7; Y WbRiERZ b
U NN TR R X S AR o 2R P S A SR,
ng/mL; a 3 TAERIZR AR, b A TAERZR BRI B AR
BIBUEN AAIRE), IHEAT] S=15545, TR S HAAR
(2), THEH u,=0.0148,
3.3.2.3  FREERMAREEE

AR TT 43 2 — R ER R = ERES 2.5 ¢,
MR KA UE A3, MM 0~50 g Z ], KAy K
RVFIRZE R£0.5 mg, FEFESEFRE R ™ AR B AN B E
RS A IR, T k=3, 51 ARIFIXbR A
R uwm:""’d"gio.ooozs%
3.3.2.4  FESRIUR E A AN E

FEARBUR 28 A RIAE 1 mL AR,
1 mL (4 A GOR WA e i/FiR 2% 4+0.007 mL, HEAE
T k=v3, 1 mL K0 AR X b o AS W 58 B R
Ueyrel= 0337—0 00404,
3.3.2.5 (UM

2 ) AR RS R4S, Y k=2 B, SR (- i
S PSR X A E FE 0 15%, 1] Up="2==0.00612,
3326 A BEANHEE

LA UL EITRA R, AN B A E N

Upre= \/ UZ o+ Ul + U2 o + U e + U2 L=0.0237,

34 BRI RAHERE
AWTE G IR RATEE R A RAHEE S B 2K
B RE FER S, AR EANHE B :

Urel= /Uarel + U2,=0.0247.

P& HF k=2, BEXIER 95%, B=-tFATE
A AN 0103 mgkeg B, PRAWEE N
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U(C)=2%U,x0.103=0.005 mg/kg.
35 MELERNTHEE

AW 95% ) EEHERE p, W& HF k=2, LG
RO = AR, W =Eh A & E g R T RoR
A X=(0.103+0.005) mg/kg.

4 45

AR5 R AR €6 138 B 6 3 12 0 2 =k v S
JETRFREE &, RO AT TR AR SR e B
MR, 30 3 X AN o B 45 A = T AT, ARiE RS
Fel T R g AR 8 R R, JE AAR I A
BRI AT E B R, AR T AR & A
FERE R DTRR AN Z 0 R, A0S 56 B 5 sl Ao o Pl 288
S AN RE B DG B, A TSR R IR AR HE T, DA
R AERT VA W ) A e R P R s D R R AR, A/ NS
B AT R B, 1 R T 4 S 0 R F

SE
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