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Evaluation of uncertainty in determination of five kinds of

carbamate pesticide residues in apple by liquid

chromatography-post-column derivatization
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Fe AT M. FiERYE NY/T 761—2008 ¥ R
S5AF R T BB R ARG X G 2 HATAN, AT Lol LA
MR ESERAT IR Fo 547, BRFRFATA XS
B3 AEEATR R TABREZALYT R EE
H X o # &= #(0.105 740.007 8),(0.107 740.006 2),
(0.109 240.005 8), (0.103 940.008 4), (0.106 1+
0.007 6) mg/kg (k=2). HW: KB F RAHT LM &
R AR AN SRR AT A A AL
AR FIA U, GRAe) >U g (B FE)>SU, (AT 4 ) >
U, (L),

KB FRRAMMEHE; RA T HRBE KRS RATIE
Abstract: Objective: This study aimed to analyze the accuracy of
determination results of five kinds of carbamate pesticide residues
in apple. Methods: Five kinds of carbamate pesticide residues in
apples were detected according to NY/T 761—2008, and the un-
certainty of the determination process was evaluated and
analyzed. Results: The contents of carbosulfur, methomyl, 3-
hydroxycarbamate, aldicarb and isoprocarb in apples are expressed
in the form of expanded uncertainty as (0. 105 7 & 0. 007 8),
(0.107 74£0.006 2), (0.109 2£0.005 8), (0.103 940.008 4),
(0.106 1+ 0.007 6) mg/kg (£ = 2). Conclusion: The main
sources of uncertainty in the experiment are standard material,

recovery rate, sample pretreatment, and detection equipment,
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and the overall expression is U, ( Standard) > U,. ( Recovery
Rate) >U, (Pretreatment) >U,q (Instrument).

Keywords: apple; liquid chromatography; carbamate
pesticides; uncertainty
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1.3 ®Bif%EH

g+ A Shimadzu Cig (4.6 mm X 250 mm.5 pm);
RF-20A 5 6 K W 2% 5 #F FE R TR 10 pLs &0 3% K A
330 nm,A., 465 nm;H#E 1.0 mL/min; iz 17 E 27 min;
HER 42 Cs Bl A 0 B BE— K s I B 2 IR 80 °Cs R R
AT A A F A E 0.3 mL/min,
1.4 KEHE

FREL 25.00 g BESL FAIBEMLAp L A 50 mL 2, &
MK 2 min, 1L UE L UEW RS R 7.0 g AL AY100 mL
AL E 50 mL W, FHMEIRY 2 min, H &
30 min, B |2 Z MW 10.00 mL,80 C/KAE AW E
B H 2.0 mL HEE— W (Vg 2 Veogor B 1
9V AR . WAL BT SE A 4.0 mL HEBE & W b
Vi # Vo 12 99) 76 1b 20 56 M fic 46 vk i 8,
2.0 mL HEE— W B Vg ¢ Vewne 9 1 99) I 5%
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2.2 AHEEHFRIR

) 3 53 o e T R TR 6 AR 24 28 SR I O 0 R R UK
T4 A J7 T < b o W B AR D ASC RS L AR T AL B AR K
W R
3 AHE B
3.1 HREMSIANHNAHBEE
3.1 ARUMEMIBREI AR R B E B MR &A% A w44
V8 T 0 AL A5 AT A0 9 1 A 3 R T A R 2 L K
JB A B S TR S T ) O AR B D 25 2 Sk 300, BB R T k
2, H G AK 5 i g Sk H R TR 2 AR AR b v ) T Y A

— vp =t N o 3)
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39 39
U <I%J§z&i):%:0.015;m1 (3-F3E v /1 HD :74 =0.015;
39 39
U, Cif K 8 =7A=0.015 ;U (TR D ZTA=O.015O

3.1.2 R vfE W VA R L R it £ T R KR G B 38 2% 0L 51 A
AHEE WWEHRMT 10,0 mL AFH A 1.0 mL
BWE K 10.0 mL FEMARE A2 A% +0.02 mL,
R AFIRZE N 0,02 mL, XA2E 5B 0.02 mL, N =
A, e AL & T k=46, [H I R X BR E R B e
0.02 mL
V6 X10 mL
KHM 1.0 mL BIRASA AR AZE AHE0.008 mL, X
B2 FEEER 0.008 mL, =M oM. KPP uGFHF =
0.008 mL _
J6 X 10 mL
(B = VUL UL =
0.000 816 5° +0.003 267 =0.003 367,

Ui ()= =0.000 816 5,

N6 o A L AR X BR E R W E B U (B) =

0.000 326 75 U,a

3.1.3 BRI FE X A ik A AR VR A IRV N BT AR
P TRERENCOLESD C.245K.2KEKR

B 1,37 X107 C, BER A% L Ik R Hh 2,50 X
1077 °C B 2 I Ik AR B0 K B3 S L K R A
PRl a5k i B 2 ) 2 N B I ik R AR s R AT T AL 3R
O 35 K 38 38 48 LR BV 0 B 5 LA AN B 5 2

5°C X (1.37X107% C !

U (F5) =2 ¢ ) 0,003 955;
J3
5 °C X (1.37X107% C !
U ()= ) 0. 003 955;
J3

U (V)= Ui () U (38) =

0.003 9552 1+0.003 9557 =0.005 593,
3.1.4 FREMEIEGEIANATEE "EHBE.KZHE.

3R T B BB IR S TR B R B /N TR LS
TV VR T e PR — 0 i 0 TR AR R G e A o T R
J7 e LA FEE Ay B A R, W D AR Ol A AR L AE 0050 0~
1.000 0 pg/mL Bt R BN 2 RIFMLME LR, B H
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JB K 2 I 33 T T R % S T B o o T 2 2
1193 5 R 53530 H

Y, =1 023 884.32X,+2 664.21(R*=0.999 9);Y, =
2 085 714.22X, + 8 298.33 (R* = 0.999 9);Y; =
1147 173.09X; — 3 270. 91 (R* = 0. 999 9); Y, =
1034 606.75X,+ 8 817. 64 (R* = 0. 999 9); Y; =
1432 506.14X;+7 206.70(R*=0.999 9),
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RIE (2~ O 38 A B K2 L 3- &
R I O L B S PR AR o o R B R B U (D 43
514 0.002 5,0.017,0.015,0.026,0.022, 5% 7 B bR HEY &
5B BT A B

U ( i g ) =

Ula GEH B +UL (3 + UL (V) + UL (D =

0.001 57+0.003 367°+0.005 593 +0.025° =0.030,

[, K 22 L 3- 32 56 0 i R L o B AN ST TR A E
i 5 AT AR R AS B 2 BE 43 0 DR 0.024,0.022,0.031,0.027,
3.2 WNNBENAHEE
3.2.1 1&(%%&?&%/\5’94\‘%%& HRAE A &5 T By A6 {5
BLHGE %22 RSD N 0.13% (n=16) .U ;

. RSD;  0.13%

U.a (UH5) = o
3.2.2 [UERMEE R AWM R CE 765 S KA
b AR T AR G 0 TR AR AE AN [ 22 5 L SR A TR
FEEI A ZEUTE K 5 Bh L BE TP R R 2SR 2 bn kW B 8y
B s R R M E 1,00 pg/mL . 20 B E KGN 6 KL I E 4
RWE1,

=0.000 053,

BE 2518 | 202259 8 | RSG5V
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Table 1

STHEERBEARNRAESHELER
Results of repeated injections of five kinds of

carbamate pesticides

biig o U TET

WE wEE O KEZE SEETEE WK FHEE
1 1034 148 2088 047 1117 600 1 040 287 1 450 003
2 1031761 2089583 1116929 1041692 1 450 252
3 1034593 2085886 1116853 1042 274 1 453 493
4 1033091 2086815 1118 348 1042 752 1 452 829
5 1034 897 2089963 1119430 1039 933 1453 203
6 1034587 2087471 1116225 1041 388 1453 363
CPHI 1033846 2087 961 1117 564 1041388 1452 191
2= 3136 4 077 3 205 2 819 3 490
P JJF 1059.1—2012¢ M & A0 JE VP 2 5 Rom ),

HERE 6 AR ERBC KARE V'R . WMER C=
2.53,S g 6 YOI I T AR A S 9 E . ST BRY B TE S B
TEJEN :

R 3136

Uu=="553 —12%. 5. 00 5 E B AR X AR E R B
. L UUER) 12395
FEREU,a (LA = S~ 71033 8460001 2.

A B, K 22 B30 56 50 B I OB 5 T 1) A 6 A
WEARHA 5 BE U 23 %)M 0.000 77,0.001 1,0.001 1,0.000 95,
B U 3 TR R 22 B 355 ik T T R B R L S TR T A
PR AE X S 72 B 4351 0,001 2,0.000 77,0.001 1,0.001 1,
0.000 95,

3.3 HRATAESINNATHEEE
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e JH R L RP AR B 0.01 g, e KR 22 0 Hil
£0.05 g, BAE X 99% A8 H% NY/T 7612008, Fr L
FER B R 25.00 g AR IES A4 Aol 1, BEfEH T £
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/300 Uml(m)fJTOog
3.3.2 FE T AL L T AE OG 3 B 2 LT A RSB R

R P 100 mL = A 15.0 mL #0100 mL
W (A B KAV IRZEHN £0.08 mL, X [A] 2 58 B
0.08 mL, iR =434 , A 5 I F =6, 0l Uy (B =

0.08 mL

=0.001 2,

—————=10.000 33; 15 mL B LEKF AL E
J6 X100 mL
+0.2 mL,X[A2ETE N 0.2 mL, IR =504, & K
0.2 mL
Foh=6 M U (B0 ) = ——— —0.008 1; [7 B,
J6 X 10 mL
- 0.02 mL
U W) = ———2—0.000 81, [ I AE 5 i b 3
A6 X 10 mL

TE ARG SN bR E AN 2

U.a ( i o ) =
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LD FUL (B0 FUL (BIRAE) =0.007 984,
3.3.3  PRIREIRE A LS5 B WO RO R 51 A KR
e S 3.1.3 855, I B0 5 38 2% WL WUV 7] e 5
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. 5°CX(1.37X107% C™ 1)
U (55) =2 = 0.003 95;
V3
5°C X (1.37X10°% C!
U.a(#%)= ( - 0. 003 95;
V3
U,a(V)= Ufcl(g)"‘de(*g) =

0.003 957 +0.003 957 =0.005 586,
KR AR BRSO B A8 X A B0 % N U (R AL =
U Gn) FU% GEFD) UL (V) LRI, 50 5 B K2
3-FR BT B TR S TN BURR HE ) B B R R
W € B2 1412k 0.009 8.
3.4 REERSMEINKAHBEE
T i I [0 S 3 45 0 0 A P AN B BE Y R
FLMRHE GB/T 27404—2008¢ 92 86 8 i &t 45 il MLYE &2 b
ARSI ), 24 I 20 23 & R <<0.1 mg/kg W, IR Ao
JEFHR 60%~120% , MBI L 4> & &4 0.1~1.0 mg/kg
i mICR Fe P B 8096 ~110% iR B8 SR B 0.025 0,
0.050 0,0.100 0 mg/kg 3 A5 & ¥k B AE R 45 B , Bl
FIHE 8026 ~110% . FF & AR E K . Horh & A4 T & e i i
6 WHEE IR R NE 2 ME 3,
HRAE JJF 1059.1—2012¢ I 5N 0 5 BV E 5 Row ),
K FARME A B 2 R A 28T a2 DU 28R A 3T B [l i
SRUTTV ) 5 g 3 HY R TR 2K 4 24 e 5 LA (8 4 5 R

® B REGEE—HETEZUEERPIMESETRELRAREENTIHESITE

FE FE 435l N
. 7.61 .
U (HEHB) =—————=0.019;U,a (KZ ) =
95.3X /18
6.08 . 5.58
001U B R = —— e —
99.7% /18 103.7X /18
. 9.15
0.013;U g (BRI =——————=0.024; U (RAR) =
91.3X /18
8.25
—————=0.021,
94,7 X /18

3.5 HMEREELSHEE

B ET R K 22 L 3-55 ko R L KRR L 5 TR R 1 A
Xof B LR HEAS I S R

U, ( X ) =

U, B i) UL (g8 U2 CRf AR FRD U2, (R
(5

B[ 5 b 22 5 TP AR R 2R AR 25 6 WL 1 AR X & 1A B 28 2
433124 0.037,0.029,0.027,0.040,0.036,

3.6 ABIRERHEE

FEA TR A3 2 1 T SR SR SR MR, A i A
4 0.100 mg/kg (19 5 Fi 4 3k H R TR 28 AR 24 R A , T &
116 k5, Ha e & UL E 1,25 R % 4,

i 2% 4 AT, 3SR P R B E Y v E L R 2 L 3T
2w KR SRS 43 ) 0.105 7,0.107 7,
0.109 2,0.103 9,0.106 1 meg/ke, H A 1 Ax K 5 & 7
U.a (&) 435 4 0.003 9,0.003 1,0.002 9,0.004 2,
0.003 8 mg/kg.

x2 HEamiRdBER

Table 2 Experiment results of sample with standard addition

Jnwz K-/ 6 WLMLER/(mg » kg™ D) U R/ X w1/

i (mg * kg™ 1 2 3 4 5 6 (mg » kg™1) %
0.025 0 0.0220 0.0219 0.0221 0.0220 0.0221 0.022 2 0.022 1 0.48

5 R 0.050 0 0.045 6 0.0458 0.046 6 0.0458 0.046 3  0.045 8 0.046 0 0.83
0.100 0 0.1070 0.106 0 0.1050 0.1050 0.1070 0.1050 0.105 7 0.93

0.025 0 0.0241 0.0243 0.0236 0.0235 0.0238 0.024 0 0.024 0 1.28

DEA 1 0.050 0 0.047 4  0.0475 0.0477 0.046 9 0.0470 0.047 6 0.047 5 0.69
0.100 0 0.108 0 0.1090 0.1090 0.1070 0.1080 0.106 0 0.108 0 1.08

0.025 0 0.026 3 0.0273 0.0270 0.0265 0.0260 0.026 3 0.026 5 1.83

. 0.050 0 0.0481 0.0487 0.0478 0.0477 0.0481 0.048 7 0.048 0 0.90
0.100 0 0.1090 0.1090 0.1090 0.1090 0.1100 0.109 0 0.109 0 0.37

0.025 0 0.0207  0.0204 0.0212 00208 0.0211 0.0205 0.020 8 1.53

T K, 0.050 0 0.0431 0.0432 0.0433 0.0437 0.0432 0.043 7 0.043 4 0.61
0.100 0 0.104 0 0.1050 0.1050 0.1030 0.1030 0.104 0 0.104 0 0.86

0.025 0 0.0219 0.0220 00222 00222 0.0223 0.022 3 0.022 2 0.74

BB 0.050 0 0.044 7  0.044 3 0.0443 0.044 6 0.0450  0.045 2 0.044 7 0.82
0.100 0 0.1070 0.1090 0.1070 0.1050 0.1050 0.1050 0.106 0 1.54
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Table 3 Experiment results of standard-added recovery rate
. o/ IR / % - 34 [ i o AR 22
(mg * kg 1) 1 2 3 4 5 6 /% S(W) /%
0.025 0 88.0 87.6 88.4 88.0 88.4 88.8 88.2
B H L 0.050 0 91.2 91.6 93.2 91.6 92.6 91.6 92.0 7.61
0.100 0 107.0 106.0 105.0 105.0 107.0 105.0 105.7
0.025 0 96.4 97.2 94.4 94.0 95.2 96.0 96.0
K2k 0.050 0 94.8 95.0 95.4 93.8 94.0 95.2 95.0 6.08
0.100 0 108.0 109.0 109.0 107.0 108.0 106.0 108.0
0.025 0 105.0 109.0 108.0 106.0 104.0 105.0 106.0
3FR K5
0.050 0 96.2 97.4 95.6 95.4 96.2 97.4 96.0 5.58
H
0.100 0 109.0 109.0 109.0 109.0 110.0 109.0 109.0
0.025 0 82.8 81.6 84.8 83.2 84.4 82.0 83.1
1o 0.050 0 86.2 86.4 86.6 87.4 86.4 87.4 86.7 9.15
0.100 0 104.0 105.0 105.0 103.0 103.0 104.0 104.0
0.025 0 87.6 88.0 88.8 88.8 89.2 89.2 88.6
LS 0.050 0 89.4 88.6 88.6 89.2 90.0 90.4 89.4 8.25
0.100 0 107.0 109.0 107.0 105.0 105.0 105.0 106.0

3.7 YRAHEE

5% BARAKT T BAEEF £ A 2. 7AW
VRAEE Upr = Ua (B) Xk 25550514 0.007 8,
0.006 2,0.005 8,0.008 4,0.007 6 mg/kg.
4 g

i 3 g OO (T — A R AT A W A T I T S R o
5P AL R R X R 2 MR B . 25 R B 5 ) R
FE BE 1Y 32 B PR3 R R e B HL UK A R R (AT AR
AL B DL B AR, BLAR R BN U (B i) >U o (I
) > U, (BIAL D >U o D o B, 76 T 5 3 A2

50

Wi A
Response value/mV

0 10 15 20 25
Fif (]
Time/min
Bl 5 HMAATRELRSEERFTOEHE
Figure 1 Chromatogram of five kinds of carbamate

pesticides in apples
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Table 4 The measured values of five kinds of carbamate pesticides added in apple

o 6 WA ZEH/(mg « kg™ D) SEYAE / W %
1 2 3 4 5 6 (mg+ kg™ 1)
YA B 0.106 8  0.1056 0.104 9 0.1051 0.106 6 0.105 3 0.105 7 0.76
PES 0.107 7 0.1086 0.1088 0.1072 0.1076 0.106 3 0.107 7 0.86
-BRIETTEHE,  0.1091  0.1093  0.1092 0.1087 0.1103 0.108 8 0.109 2 0.52
o K 0.1036 0.1045 0.1049 0.1033 0.1034 0.1035 0.103 9 0.64
SN AL 0.1073  0.1085 0.106 7 0.104 8 0.104 6 0.104 8 0.106 1 1.53
LR RS R ) LR W L O Ak A D A3 AT 5% 3k

A ) T Ak 5 R R AL T 9 A U/ ER B T O T
ROHT AL B DL T AR 51 AN B 5 B B v AN 1Y o
PEBT ) JE 20T LUK ] QUEChERS J5 3 #E 47 1 40 2070, 4
PR AL BT B 9/ I 00 1 TS R L SR TIE 45 SR R R
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