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Determination of 100 kinds of pesticides and their metabolites in grapes by
QuEChERS-ultra performance liquid chromatography-tandem
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ABSTRACT: Objective To establish an analytical method for the determination of carbendazim and other 100
kinds of pesticides and their metabolites including carbendazim in grape by QuEChERS-ultra performance liquid
chromatography-tandem mass spectrometry. Methods The samples were extracted with 1% acetonitrile acetate by
vortex oscillation, and the supernatant after centrifugation was purified by N-propylethylenediamine (PSA) powder
dispersion solid-phase extraction. After the samples were separated by BEH-Cg3 ultra-performance liquid
chromatographic column, the samples were collected under the electrospray ionization (ESI+) mode, quantitation was
performed using a matrix-matched calibration curve external standard, as determined by multiple reaction monitoring

(MRM) mode. Results The linear relationships were good in the range of 1-100 pg/L, and the correlation
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coefficients (r*) were greater than 0.9984. The average recoveries of the 100 kinds of pesticides and theirs metabolites

were 77.6%—118.4%, and the relative standard deviations were 0.3%-28.9%, which met the requirements of

multi-residue analysis of pesticides. Conclusion This method is simple, sensitive and suitable for the accurate

determination of 100 kinds of pesticides and their metabolites in grapes.

KEY WORDS: QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; grapes; pesticide

residue; metabolites
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NG FREO . OBRET L BE G | B AR R
%, W SRR, 75 B AR5 LR
FRRR ) R0, DT )T B B AR Ak,
Bl ST 4 7 i AR 24 5% BRAAR MR H 457 4%, GB
2763—2019 (Eah LA EZARE £ PR 25 e KR IR
W) PHEEME THA L 165 AR Zh A Rsk BRIl
(maximum residue limit, MRL), K275 857 —Fhfinf bR
B R R AN AR R 1 X 2 R AR 2 22 5% B A0 A, AT
A R A A AR 24 5k P T RS IR A

AR TR (A 5, SR DI ATHE | SRR R &,
WeZE A B S M iy, AN 23 S RT3, s mT A
FAF LB TR RANAE & o SR TI7E GB 2763—2019 1, £3F
I AR 25 500 TR R WORE €3-SR ARSI 7 s,
FLZLL GB/T 20769—2008 (K FAIEE SR H 450 Fhofe 24 KAl
KA AR R PO E WA - B S ) N, %05
YR AR B IEE G Carbon-NH, [BIAHAENGE, BARGbsE
SRS, (HR X R R RE I L ORI RE T SR
FaEMEZE | XHRAE N UK PSR R, I HEdik . £
TR 7 S50 434 24 3K AUV A 3R R ] QUECKERS i),
DRI AN T P T 2 PR AR 2 Z2 5% B AT KU A A 550 —
Selg F A A FARZG ZERER Ty AT T HoE, E
DA €00 - FR IR T Ay 32 PRI €003 - ER K T S A
MRS 32, AR5 R A QUECKERS BiAbFI )y k4 &
i RCURAE 83 - £ K BT 3 125 (ultra performance  liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)#%;
I, N7 AT 100 Fhfe 24 R HACHIP PG | vERf Y 73 BT r
5, W T 91 FREGEHA, DI GB 2763—2019 FRERAS
Wy O R, bz i 22 4 KUR AR SR A HOR SCHF

1 MR5ERE

1.1 XE5RF
ACQUITY UPLC-Xevo TQ = %GRUAH (G- H Bk =
UM AT BT REAL . ACQUITY BEH Cig 154 (2.1 mmx

100 mm, 1.7 pm)(ZE & Waters 23 ]); WIGGENS-VB424 £
A7 ik b iR JE 41 5 A (AL F R S B AU BRF 5T ), Hettich
ROTINA380 2.0 L(7% [ Hettich Zentrifugen 23 F).

100 Fhfe 245 K HACHI I BRIE L (1000 mg/L, 4RMVFR
BRI LI, 26 BR(fkal, 3£ Tedia 23 F);
& T -N-T HEREE L AL (primary secondary amine, PSA)#}
K. TOKBREREE . CREN(OIFTal, RIS AT, Bk
RIUF 2 (poly tetra fluoro ethylene, PTFE) (0.22 pm, i
BN H]); SR K S P (MIll-Q) B 4l K R Su il £

PR AR E T AL LR N Y, FEAE
FIEHL S, f-AF T°-26 °CHKAE.

1.2 ZEFFE
1.2.1  AFAEERAA

ArHIERREL 0.1 mL ZF A5 100 Ff 2y LHACHY)
PR 10 mL A, BodlK 10 mg/L BFRHER A HR
. BEFFEEHR 0.1, 0.05. 0.01, 0.005, 0.001 mg/L
H—FRIRME LARRTR, 51, T 4 CUREatEfE+& .
122 HSara

HEFIFRE 10 gCRERHIE 0.01 )R AL T 50 mL
BDET, A 10 mL ZHEGT 1% 08 R 3 53
R, RHEIRE 2 min )5, MAREEERE 15 minJ5, FMA
IREHBUIE(1 g ZIRINIF 4 g TOKFBREE), FRIEIR
/7, 4000 r/min B0 3 min, W 4 mL iS5 ZE 15 mL &5.0
BHISEINA 0.25 g PSA F10.75 g T/KBRBREE), #RIE30s,
4000 r/min &.0 3 min 5, WIR 1 mL 24 LW, of
0.22 pm Bi7K P PTFE BRI, FR,

1.2.3 Al G- & BR S F

(DA TS 51

ACQUITY BEH C g 3% #(2.1 mmx100 mm, 1.7 pm);
TEIAH: 0.1% M BR/KIER(A)-ZEB); #iE: 0.4 mL/min;
FEIf: 40 °C; #FAEEE: 3 pL; BEEEUEBALF: 0~0.25 min,
90% A; 0.25~12.00 min, 90%~5% A; 12.01~13.50 min, 5% A;
13.51~15.00 min, 90% A.,

Q)i %A

B FLIESE B -1 (electrospray ionization, ESI+);
BAEHRE: 3.5 kV; EFIEERE: 150 °C; FLRH<RE:
500 °C; B IS Fia: 900 L/h; HEFL S FiHE: 50 Lih;
P £ & 0 AR 2 (multiple reaction monitoring,
MRM). 100 FfbA P Ean B 2 3% 1.
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Table 1 Retention time, mass spectrum conditions and maximum residue limits (MRL) values of 100 kinds of compounds (grapes)

G5 &Y £ £4 B 8] /min BB F(m/z) FET(m/z) HEFLHEE/V O BEERE/V MRL/(mg/kg)
1 D& 1.79 163.0 88.0*, 106.0 17 10, 10 0.2
2 TR 7.24 170.0 93.0%*, 92.0 29 24,18 /

3 ZWR 1.42 192.1 160.1%,132.1 24 18,28 3

4 SN L 5.44 194.1 95.1*, 137.1 15 14,8 /

5 TR IE 3.29 199.0 128.0%, 111.0 14 8,18 /

6 % B 4.57 200.0 107.0%, 82.0 42 24,24 4

7 2 4.93 202.0 145.0%, 117.0 19 22,28 /

8 WE TR R 1.61 202.0 175.0%,131.0 42 25,30 5

9 Tofs A AR 1.16 207.0 89.0%, 132.0 13 14,10 /
10 T B 6.21 208.0 94.9%,152.0 13 14, 8 /
11 o K 3.69 213.0 89.0%, 116.0 24 16, 12 0.02
12 FRMER 6.89 214.1 172.0%, 154.0 9 8,18 /
13 B 4.25 221.0 109.0%, 79.0 23 22,34 0.2
14 ENEYA) 4.64 222.1 165.1%,123.0 25 16, 16 0.02
15 o KA 1.57 223.0 86.0%, 148.0 22 14,10 /
16 ¢ 1.76 224.1 127.1%,98.1 15 16,12 0.03
17 % DA B e 5.94 226.0 108.0%, 93.0 47 25,33 20
18 K HLURR 6.22 226.0 169.0*, 121.0 19 10,22 /
19 55 K 433 228.1 186.1%, 68.1 32 18, 36 /
20 SRR 2.89 230.1 199.0%, 125.0 12 10, 20 /
21 NG 2.08 238.0 193.0%, 112.0 17 10, 10 /
22 3 R E W 2.67 238.0 163.0%, 181.0 25 16, 10 /
23 ey 2.55 239.1 72.0%, 182.1 25 18,15 1
24 E{NRED 5.21 242.0 158.0%, 200.1 26 25,17 /
25 KL M 6.85 2432 131.0*,97.0 18 31,20 0.02
26 b R 8.31 247.1 137.0%, 109.0 15 10, 20 /
27 ELAl 5.01 248.1 93.0%, 129.0 25 35,15 0.05
28 it e Bk 2.74 256.1 209.1%, 175.1 23 15,20 1
29 WA R 2.46 257.0 109.0%, 79.0 22 18, 30 0.2
30 e 8.48 261.0 75.0%,97.0 14 10, 28 0.01
31 T 2 4.25 271.1 159.0%, 131.0 16 16,22 0.02
32 G R AT 5.04 277.0 96.9%, 143.0 15 32,20 /
33 IR 8.04 279.0 169.0%, 105.0 30 18,28 0.05
34 R 5.32 280.1 220.1%,192.1 15 13,17 1
35 ZHILR 9.62 2822 212.2%,194.1 12 10, 17 /
36 I TR 7.28 284.0 159.0%, 70.1 25 34,16 0.2
37 ST H L 7.28 284.1 252.1%,176.1 17 15,25

38 FET Bk 9.42 289.0 103.0%, 57.2 12 8,22 0.01%
39 JI TR el 6.73 289.1 125.1*,70.2 25 32,18 1
40 K B 7.18 291.1 231.1%, 121.1 12 13,30 0.05
41 FEIR R 7.18 291.1 188.8*,230.9 17 22,12 /
42 9 g 2.16 292.0 211.0%, 181.0 18 12,24 /
43 FHREBE IR 6.03 293.0 96.9%, 115 15 30, 24 /
44 = 4 ] 6.77 294.1 197.2*,69.3 22 15,20 0.3
45 EZ A 6.13 294.1 70.2%, 125.1 27 20, 38 /
46 AR B ST AN 4.76 295.0 109.0%, 280.0 29 32,18 /
47 =R 6.18 296.1 70.2%,99.1 12 10, 15 0.3
48 S 7 7.78 299.0 162.9%,96.9 15 24, 30 /

49 R 8.53 299.0 129.0*, 153.0 12 13,7 0.05
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G a2/ £ B ) 8] /min BEE T (m/z) FET(m/z) HEfLHE/V  BiEERE/V MRL/(mg/kg)

50 13 3.94 300.1 174.1%,127.1 17 14,25 0.05
51 A 6.18 303.0 145.0%, 85.1 10 10, 20 0.05
52 Y s 8.33 303.0 138.0%, 102.0 19 22,35 2
53 AR 6.72 304.1 217.1%,202.1 27 24,36 0.02
54 KT B 6.02 305.0 187.0%,97.0 10 11, 40 /
55 R 8.19 305.1 169.0*, 96.9 20 22,35 /
56 FH 5 o I 8.16 306.1 108.1%, 164.1 25 32,22 /
57 T 7.08 308.0 70.1%, 125.0 31 22,40 2
58 KHE 7.41 309.0 138.8, 155.8% 22 26, 18 /
59 B Ha iR 7.15 311.0 157.9%, 140.9 20 14, 36 /
60 fE BN 5.66 311.0 125.0%, 109.0 29 22,28 /
61 L 7.32 314.0 70.1*,159.0 31 22,28 0.1
62 S Tl 7.63 314.0 120.0%, 162.1 17 28,16 /
63 =g 7.27 314.1 161.9%, 118.9 22 18, 35 /
64 AR 7.14 316.0 165.0%,247.0 27 28,18 /
65 A T 6.26 318.0 261.0%, 160.0 12 8,8 /
66 B 6.46 318.0(340.0) 160.1%(214.1) 20, 30 14, 14 10
67 T B 6.89 321.0 171.0%,97.0 19 12, 40 /
68 FEFHL 8.11 321.0 135.0%, 163.0 9 20, 12 /
69 L AE 8.52 321.8 125.0%,289.9 23 20, 16 /
70 PELCA T 8.44 323.0 97.0%, 171.0 17 32,15 0.01
71 s T 2 7.54 326.1 70.2*,159.0 37 25,34 0.2
72 KA R 7.86 326.1 148.0%,91.0 17 20, 34 0.3
73 FRNA 6.77 330.0 101.0%, 121.0 25 50,22 0.5
74 ST 7.29 330.0 244.7*,288.0 12 16,15 10
75 Ty i 7.18 331.0 127.0%,79.0 18 12, 40 8
76 SR IE B 6.56 331.0 268.0%, 81.0 37 22,34 0.3
77 EN A 8.15 336.0 159.0*, 187.1 27 38,25 5
78 i 2R s 7.25 337.0 125.0%,70.1 29 36, 20 1
79 TR — i 7.38 338.1 99.1*, 70.1 12 16, 8 /
80 PR 7.51 342.0 159.0*, 69.0 37 34,22 /
81 FH LB TR R 4.42 343.0 151.0%,93.0 19 22, 46 3
82 BEALIR 9.64 349.9 97.0%, 198.0 27 32,20 0.5
83 VA 85 ) 9.63 350.1 168.1%,228.1 21 26, 14 1
84 ik il 72 10.43 365.1 147.1%,309.1 19 24,12 /
85 R 8.56 367.9 110.9%,181.9 12 42,14 /
86 VY S ks 6.99 372.0 159.0%, 70.1 32 30, 20 /
87 DSPLYG 8.79 372.9 302.6%, 127.9 25 20, 40 /
88 DR ik Jrie 6.76 376.0 308.0%, 266.0 20 15,15 2
89 Ty A B 11.45 381.0 118.0%, 76.0 31 21, 34 /
90 L et Pk 4 8.29 388.1 163.0*, 193.9 20 25,12 2
91 % DA B 6.28 404.0 372.0%,329.0 17 15,30 5
92 24 ik Y B 8.01 406.0 251.1%, 111.1 37 25, 60 0.5
93 Ji5 T g 8.88 409.0 145.0%, 186.0 25 40, 16 3
94 T 5 9.81 4222 366.1%, 138.1 23 15,32 /
95 FRE 7.88 437.0 368.1%,255.0 32 16, 34 0.02
96 IR 9.69 489.1 158.0%, 141.0 31 22,46 /
97 FE DK 10.02 539.8 382.9%, 158.0 33 20, 20 /
98 FaT 44 P % 10.42 895.2 751.3%,327.2 84 40, 50 /
99 s T N b 6.28 388.1 165.0%,300.9 30 30, 20 5
100 R U 44 Tig 10.34 350.1 125.0%,97.0 15 14, 34 5

o oREERER T R E R
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AMFFEIERE T 43 BTi kA4 2578 FI ) BEH-C 5 (54T,
Gh A DR 1 43 B S5 ) R R TR 1 AU, BT D A
JREE V1R B R] PN AR A5 B4 1 43 8 B, DT R R R B 4 i 40 M
U R, 6 T LR RS AIR R, A
TR W R RS B SR, RS 0.1% F RAKIE WS
EAENTL B 45 R oK, 7E 15 min A958R I, 100 Fil
&Yt 2 IR T o] DRI . 3ERE AR
WEVE R BB IR L 1,

Biil 1 mg/L 4 BArEA YR —bris i, @l ik
HEFL R DL R R RE S8 TS A, LARAS HAR b & WAl
MRy, PoAb)E A B Xt . LR . RERE AR B R 1
FiR o

2.2 RIRLIBEMMIK

ARHFFELL AOAC 2007.010 V55 o 7 122 Sy JL Al i LA 9
&, REUH, WA 3 BEEIER, Rk IRTER
i, BEMSAR IR AR R PRI AR, ATLIFE 2 min Y
S 20 AHESE R R EG R VRORAF 15 min, AT RIROR RS
03 AR BOEORE A U AR 25 F i, i R RTICR
BARAIAIEL Ve T T, 5 R 30 4 5 35 AR X T o, A

ORFERPE AR, FIaib s B A+ /e S &
TEME(C o) P A7 S5 AL R AF AL SEOR) . BIPE A AR 9 Lo
TR R, AR

100

oL LA A ! \ K‘kl‘l J;

-0.00 200 400 600 800 10.00 12.00 14.00
PR B I 6] /min

W SO 3R /%

B 1 TR A AR (100 ug/L)i UPLC-MS/MS & T
Fig.l1 UPLC-MS/MS total ion chromatograms of mixed standard
solution (100 pg/L)

23 FHAENZMEERGHR

ARSI T 100 Fiege 24 K AR 1) 5 5 DL e b
WEVR TR, LA H BR AL i 06 1B (Y) %o A R A 5 2 R R (X
pg/L)zibruMiZe, 25 NER 20 3k 2 "TA, Shhfesy
PR ETE 1~100 pg/L LPEJ BN BA BT HEME LR,
A BB BI KT 0.9984, LUS5e/INS I [T Ae e JBE 1k ik
I 5 B (limit of quantitation, LOQ), 7E MR, £
RAF 100 Pk &9 E f R34 R 0.01 mg/kg.

R2 ABEERD 100 MUSYNEMTEE. MR RERY. ERYE(N=3). EERERUKEZEN=5)
Table 2 Linear ranges, linear regression equations, correlation coefficients, matix effect factor (n=3), recoveries and RSDs (n=5) for
100 kinds of analytes in grapes

AUV (n=3) T3/ % FEXTBRUES 22 /%
4% sttt iR
(@) MEF* RSD% 0.01 0.05 0.10 0.01 0.05 0.10
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
1 Y=562.4X+555.9 0.9989 1.03 3.9 115.6 107.6 107.6 3.9 3.0 2.1
2 Y=1967.9X-424.6 0.9992 1.18 12.0 92.4 92.6 92.6 4.9 2.5 1.0
3 Y=6165.3X+3441.5 1.0000 2.15 1.3 98.4 91.1 89.6 1.7 32 1.9
4 Y=1934.7X+150.4 1.0000 1.12 8.5 102.8 99.0 100.4 2.6 2.6 1.1
5 Y=703.6X-326.6 0.9998 1.12 6.6 103.6 100.3 98.8 1.6 1.8 1.2
6 Y=3080.9X+148.3 1.0000 1.15 7.9 103.6 94.0 99.9 2.1 2.5 1.0
7 Y=561.5X-44.5 0.9998 1.12 7.4 105.2 102.4 1025 1.0 3.1 24
8 Y=3116.3X+172.0 1.0000 3.35 4.1 92.0 86.2 87.2 1.5 3.0 1.2
9 Y=516.0X+289.1 0.9996 1.00 1.0 94.4 91.9 90.4 3.5 2.0 1.9
10 Y=1624.4X-377.3 1.0000 1.11 10.1 105.6 99.0 100.0 2.1 2.4 1.9
11 Y=844.2X+1238.4 0.9984 1.08 5.9 116.4 107.8 105.0 1.4 22 1.6
12 Y=400.2X—421.8 0.9986 1.12 11.2 99.2 93.3 98.6 7.8 29 1.2
13 Y=538.3X-91.9 1.0000 1.07 6.0 105.6 101.5 103.0 4.3 2.0 2.0
14 Y=2268.7X+813.1 0.9999 1.13 7.1 107.6 101.0 102.8 1.6 3.1 1.8
15 Y=207.7X+45.6 0.9999 0.97 0.5 93.0 96.7 91.9 13.4 2.6 2.6
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=25
LR (n=3) B /% AFX A HE MR 22/ %
454 SR fRR
(] MEF* RSD% 0.01 0.05 0.10 0.01 0.05 0.10
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

16 Y=1061.4X+566.4 0.9999 1.06 2.0 104.0 94.5 93.2 3.3 2.0 1.7
17 Y=1636.0X—-657.9 0.9998 1.21 9.4 95.6 95.0 9.5 3.7 1.8 1.6
18 Y=1089.9X-122.2 1.0000 1.13 10.0 97.6 98.2 96.1 3.7 1.8 0.7
19 Y=8464.5X-1244.2 1.0000 1.16 7.3 100.0 96.9 93.7 1.4 0.8 1.0
20 Y=750.0X+383.9 0.9997 1.06 4.7 102.8 95.4 94.9 5.3 3.0 12
21 Y=1361X-354.5 1.0000 1.03 1.4 98.8 93.9 94.4 1.8 3.0 0.9
22 Y=413.9X+39.3 0.9999 1.06 4.4 97.6 94.6 94.2 4.2 3.1 2.6
23 Y=6564.8X-574.8 1.0000 1.06 4.7 103.6 99.1 101.1 1.6 1.9 1.4
24 Y=11052.0X-1139.8 1.0000 1.14 8.0 102.8 99.5 97.3 1.1 0.7 0.8
25 Y=1080.4X+133.7 0.9997 1.12 6.7 98.8 95.0 98.8 3.1 2.4 1.4
26 Y=505.4X-195.4 1.0000 1.19 16.0 90.4 92.2 90.9 11.6 2.6 2.3
27 Y=1659.0X-243.5 1.0000 1.64 6.4 82.0 79.8 79.9 2.4 2.5 13
28 Y=222.1X-53.8 0.9999 1.09 3.8 96.0 93.8 94.1 3.3 3.2 3.3
29 Y=420.5X-104.5 0.9999 1.07 3.6 92.4 85.9 87.6 1.8 3.1 2.0
30 Y=392.2X-225.7 0.9998 121 9.1 93.2 91.2 91.3 10.4 1.8 3.1
31 Y=3536.5X+1188.8 0.9999 1.13 8.9 104.8 97.5 96.6 2.9 4.0 1.6
32 Y=1246.9X+172.8 1.0000 1.13 6.3 105.2 102.2 102.7 2.6 2.4 0.3
33 Y=430.0X-148.4 0.9999 1.18 10.2 88.8 91.4 91.4 12.9 4.8 3.7
34 Y=2187.1X+328.9 1.0000 1.10 6.1 104.0 97.9 97.2 2.7 32 1.6
35 Y=1019.1X-7.9 1.0000 1.20 12.0 96.0 92.7 90.9 7.4 3.9 1.0
36 Y=3196.6X+476.8 1.0000 121 9.1 104.0 102.6 101.0 4.3 1.3 1.0
37 Y=2890.8X-1307.2 0.9995 1.12 10.0 104.8 94.6 94.4 4.4 2.7 1.0
38 Y=383.5X-167.9 0.9998 1.18 15.1 98.4 91.4 93.7 3.9 43 22
39 Y=1048.0X-706.0 0.9997 1.18 10.8 96.8 101.8 98.3 3.1 1.6 0.7
40 Y=1346.4X+313.6 0.9999 1.14 9.8 96.8 98.3 91.0 10.5 2.1 3.3
41 Y=2366.6X+286.7 1.0000 1.15 10.0 109.6 102.6 97.9 6.0 1.8 2.4
42 Y=206.9X-51.3 1.0000 1.07 23 95.2 90.5 88.6 4.4 5.5 3.0
43 Y=350.0X-52.8 0.9998 1.15 10.1 104.8 102.6 107.6 3.5 2.6 2.6
44 Y=1606.2X-1177.4 0.9997 1.18 10.2 101.2 92.6 93.0 4.1 2.6 1.9
45 Y=1596.9X+130.9 1.0000 1.17 9.2 95.2 89.6 86.4 5.7 3.6 32
46 Y=872.1X-207.01 0.9999 1.12 6.4 105.2 102.1 102.4 3.4 3.3 13
47 Y=383.95X-85.639 1.0000 1.15 8.6 97.2 87.3 77.6 8.4 2.8 3.0
48 Y=1585.4X-384.26 1.0000 1.16 9.8 97.2 96.0 97.6 3.4 2.4 2.4
49 Y=522.77X-198.34 1.0000 1.19 12.9 98.0 93.2 89.4 7.1 1.9 2.6
50 Y=1508.6X-88.784 1.0000 1.07 4.2 102.0 97.3 95.3 2.0 3.1 22
51 Y=616.14X-175.43 1.0000 1.12 13.3 99.2 95.4 9.5 6.6 3.8 23
52 Y=553.34X—69.146 0.9997 1.18 12.7 106.0 98.1 91.1 7.1 3.0 3.0
53 Y=2590X-1778.4 0.9996 1.13 7.1 95.2 91.9 93.2 3.2 2.4 2.2
54 Y=1536.5X+42.967 1.0000 1.09 8.9 101.2 93.4 93.7 4.6 2.1 2.3
55 Y=10798X~106.45 1.0000 1.06 8.5 102.8 95.5 97.6 32 1.9 1.3
56 Y=5559.4X-380.64 0.9998 1.17 12.1 104.8 99.7 103.4 5.5 1.8 1.1
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57 Y=3072.1X+564.76 0.9998 1.17 5.9 98.4 92.7 93.0 2.6 3.0 2.3
58 Y=664.36X-136.66 0.9997 1.17 16.0 104.8 90.4 93.8 7.9 1.9 2.3
59 Y=837.29X-360.32 0.9996 1.17 14.0 94.0 89.4 92.0 7.5 4.9 3.6
60 Y=174.63X-142.21 0.9986 1.15 9.9 105.2 95.0 98.6 8.0 5.0 2.8
61 Y=2200.8X-887.35 0.9998 1.20 9.2 98.8 94.7 94.2 4.2 0.9 2.1
62 Y=2483.9X-58.253 1.0000 1.15 11.0 110.0 100.1 101.2 5.0 2.2 1.8
63 Y=4139X-227.03 1.0000 1.14 11.2 100.4 92.4 94.5 3.6 1.5 2.0
64 Y=4396.7X+1394.1 0.9993 1.22 93 105.6 100.2 97.8 4.9 1.2 1.3
65 Y=104.69X+38.699 0.9991 1.68 12.3 82.8 102.2 103.6 10.4 5.7 6.8
66 Y=963.22X-608.93 0.9997 1.18 10.1 105.2 99.5 102.2 5.5 2.7 1.9
67 Y=467.01X+30.173 0.9996 1.12 10.0 85.6 91.4 89.6 13.2 3.7 32
68 Y=249.13X-221.72 0.9989 1.23 14.9 96.4 91.9 92.8 24.0 8.8 34
69 Y=196.57X+69.965 0.9993 1.19 18.7 90.4 88.9 89.4 28.9 7.8 6.1
70 Y=1889.5X-183.49 1.0000 1.17 15.0 98.4 93.5 99.4 4.4 2.1 2.5
71 Y=1287X-750.41 1.0000 1.20 9.5 96.0 90.0 84.0 6.8 2.9 2.7
72 Y=2565.2X-366.06 0.9998 1.13 11.2 101.6 97.4 91.6 3.8 1.4 1.4
73 Y=1418.9X-430.13 0.9999 1.21 10.0 104.8 98.5 100.8 4.6 1.2 1.9
74 Y=196.51X-105.06 0.9999 1.15 8.4 103.2 91.5 94.8 20.4 6.8 5.8
75 Y=724.25X+121.43 1.0000 1.13 10.1 110.0 96.2 97.3 11.7 5.8 2.0
76 Y=659.05X-289.45 0.9995 1.19 8.9 90.8 89.4 91.6 8.6 3.7 1.6
77 Y=109.52X-82.006 0.9987 1.21 12.0 100.4 97.9 95.7 28.6 4.5 13.8
78 Y=2482.3X-1240.6 0.9996 1.19 11.3 101.2 97.8 101.6 3.0 3.1 1.9
79 Y=691.02X-46.518 0.9999 1.17 8.0 101.0 93.8 94.1 10.3 3.4 1.9
80 Y=3081.1X-2248.8 0.9995 1.19 8.1 102.0 97.7 101.4 3.7 1.8 1.3
81 Y=645.77X-22.502 0.9999 1.06 6.3 84.0 79.0 86.1 6.7 2.8 2.0
82 Y=288.71X-36.231 0.9998 1.22 14.3 100.0 98.0 101.3 11.3 4.5 2.5
83 Y=920.64X-211.74 0.9999 1.21 11.8 99.2 96.3 100.9 2.7 2.1 2.4
84 Y=4788.2X+2345.2 0.9999 1.18 12.1 102.4 99.0 98.9 2.1 2.2 1.5
85 Y=433.72X-326.05 0.9997 1.21 13.9 88.4 98.7 104.0 9.8 2.1 3.7
86 Y=4899.1X-748.55 0.9999 1.19 10.2 101.6 101.0 100.6 2.6 1.6 1.4
87 Y=604.37X-85.077 0.9998 1.17 9.6 101.2 934 93.6 1.8 2.7 1.3
88  Y=1319X-980.9 0.9992 1.22 10.0 95.6 92.6 94.6 3.7 4.0 0.9
89 Y=2436.9X+2256.3 0.9994 1.07 12.1 95.2 92.7 88.2 1.9 5.0 2.2
90 Y=1449.7X+2112.5 0.9999 1.16 12.2 118.4 102.6 93.7 10.6 6.6 1.5
91 Y=2139.1X+715.59 1.0000 1.12 9.6 103.6 93.0 90.3 34 4.6 34
92 Y=2876.2X+464.69 0.9999 1.45 11.1 101.2 93.0 94.4 3.8 2.9 2.8
93 Y=2209.5X+1381.3 0.9999 1.16 12.2 106.0 101.1 95.6 2.7 1.6 1.6
94 Y=8812.1X-1583.5 0.9999 1.17 13.0 100.8 96.2 96.6 3.0 3.2 2.0
95  Y=88.266X-199.4 0.9992 1.30 12.8 89.6 91.6 95.0 152 5.6 7.2
96 Y=962.37X-50.009 0.9997 1.22 14.0 101.6 99.0 99.3 3.5 4.1 1.0
97 Y=483.32X+113.5 0.9999 1.23 14.7 102.8 96.6 97.5 2.2 2.8 1.7
98 Y=85.053X-59.094 0.9999 1.12 8.8 106.4 93.3 81.9 9.5 2.8 2.6
99 Y=766.17X-197.19 1.0000 1.11 8.2 104.4 96.8 101.4 4.6 2.2 2.7
100 Y=500.26X-150.59 0.9999 1.16 14.1 97.6 97.1 97.2 4.9 3.0 1.6

E: *MEF=Cm/Cs, MEF: J& 40 K F (matix effect factor); Cm: 45 [T BARMEA W AGIRE; Cs: BHITP Hirfb SRR E .
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