drEE 2G4k 2021 A2 3 H 5 55 B3 1 Chinese Journal of Veterinary Drug - 49 -

doi:10. 11751/ISSN. 1002 - 1280.2021. 3. 08

QuEChERS - dSPE - UPLC — MS/MS i &
W2 bt b e 41 Fh 2 5k B

> Wy 1 1 N ) _ = 1 = T =1 sk 1
g, BN R TR R CR , Kinke'  FRR L, ESFW,F R
(1. 22 A2 S A A I BF 5T B2, 22 M 7300505 2. 22 M A5 —EE e 25 7R, 224 730000)

[WFEEHEA] 2020 -10 -29 [ XEKFRIBEGZ]A [ XE4S]1002 - 1280 (2021) 03 -0049 -08 [ HE 4 2S]5859.79

[ E] B T7ETEFHRORAGE S = F HRATFE(UPLC - MS/MS) B 31 A % KB 1
R (d-MRM) B ff & s 2o 7 KK (5B K MR R MR L sdtoknd X I
FaR FEETRE ERLRE)I M ELK TN SN ik, % KA QuECKERS 8, 4#
N E AR E (dSPE EMR - Lipid) #4741, KA d - MRM % & K 34T 2 A0 2 200, ST
FEE A MELNEAEL AN EEZRENERXR MEZK(R)HAT0.9917, %4 H KA
0.1000 ~ 3.105 pg/kg, £ ER 4 0.3184 ~ 7.532 wg/kg,3 MR AT EKE X 62.8% ~ 112.
3% JEEEH1.1% ~8.9% . H I FAAEE R EIME REE T, EH T HHM40L+ 41
9 7k B AT

[X#i7] QuEChERS; % #t A B A0 B A ; # 5y A0 €15 B Bk = EWARAT L 5, 30 A & R s
MAER A EHERY; FE

QuEChERS - dSPE - UPLC — MS/MS for Rapid Determination of 41

Kinds of Veterinary Drug Residues in Pheretima

XU Xiao — hui' , WANG Xiao — qiao' *, DANG Zi —long’, ZHU Ren - yuan',
ZAHNG Hong —yan', LI Chen —xi', PAN Xiu -1li', LI Yun'
(1. Lanzhou Institute for Food and Drug Control, Lanzhou 730050, China;
2. Department of Pharmacy, First Hospital of Lanzhou University, Lanzhou 730000, China )

Corresponding author; WANG Xiao — giao ,E — mail :378510575@ ¢q. com

Abstract; A method was established for rapid screening 41 kinds of veterinary drug residues in Pheretima based
on dynamic multiple reaction monitoring (d — MRM) by ultra performance liquid chromatography — tandem mass

spectrometry (UPLC — MS — MS) in this paper. The sample was extracted with quick, easy, cheap, effective,
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rugged and safe (QuEChERS) , then purified with dispersed solid phase extraction EMR - Lipid (dSPE EMR -

Lipid). The d — MRM acquisition mode was used for qualitative and quantitative detection, and external standard

method was used for quantitative detection. The analytes showed good linearities in corresponding concentration

ranges with their correlation coefficients (R*) no less than 0. 9917. The limit of detection were 0. 1000 ~

3.105 pg/kg, the limit of quantitative were 0.3184 ~ 7.532 pg/kg, the spiked recoveries for analytes at three

spiked levels were in the range of 62.8% ~ 112.3% , the precision were 1. 1% ~ 8.9% . The pretreatment

method is simple, reproducible and sensitive, and suitable for the rapid screening of 41 kinds of veterinary drug

residues in Pheretima.

Key words: QuEChERS; dispersed solid phase extraction; UPLC — MS/MS; d — MRM; Pheretima; veterinary

drug residue; screening
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PR oA ORI R S5 542 T sh i B i A2
HEAR R R S R LR AN G Al 2
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PN ARAEERRE | SR 22850 R by DX Sl 4 v 7 it v
FLPER BT IR AT T AR R B, FRIE
A AT R DA ZE 51 s P K i W
EHLRJRTE 2019 4EHKEA & A T (GB 31650 - 2019
B EGhRE B PSR R KR B )
AR T SR £ b 2 5k B R R
{8 (A K s s R 2544 5 US FDA T 2015 4F:
6 J il 2 iR A WA T AR U W2 U
FREE L) B AIAE T 3580 2014/0247 (COD)
5 E 35 B I PEAL PR 2 19 B b, DT bt AR FR
2T A 1 2 f B IXURS T RS DA 50 M
I S IR £ v 2 5 BRI A W G 4
TR, 4258 BR AT I 52 0 Sl 5 O o 4
R B XU R 77 TRk, 6T 5 sl T R

DEREAL ) B0 5 v 25 8 TR R A A 5 25 5 B T
B, AR, 2N 28R 8 A T R R R LA R
RGN 15 1 - 412 12 S 560 2 A0 7 A A ) o ek 27
TR O PRI AR SCHESE T — R OB R
FRDR = F OB AT T i o T b e rh 22 28 51 2 4 Ay
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1 I by 7 N ) N VR (9 @ IR A EI L N
BRAR 524 | B T 3T B A O Tk R A E 1 7
K41 Fpgg2y e 0 B 5 K 2 i e 24 | v A T
2 GEEEDKMEE P RS B BTIMR 2 IR A
PLAR AT RIS
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1.1 BUEE 1290 - 6460 A R (i — B BE
FAASC . oA L me 55 B IR (G LR A IRA A
IYME R B 0.1 mg F10.01 g( M) s Has 5%
(R EETHEE S 00 1 2 A IR R ) s BEWAR 20 uL,
100 pL.1 mL( f&[E Eppendorf 2 &) ; I8 HETR & £
(3 Scientific) ; B /L HL(TEE Eppendorf 2AH] ) 5
P DR (TR A R D) 5 A R (R
A RAT)

1.2 A 4K (£ Millipore 23 7)) 5 4
(O isal, fEE Merck AF]) , HR  LFREL ({44l
A Tl ¥k 454t ) ; dSPE EMR - Lipid %k
B (RELHERAT]) ; FA 8 (E 258 B 2=
ARRA ) 5wl A (1 2 5 P AL 5 50 A BR A
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PR ([ 2548 AL iR AT FR 7)) o 0 1 i, B
VDB MBS P R PR ORI ik Y SRR R
WA VDK B fh P R I e e 00— Y 4 I B i 1]
T HVEMENE 4 NI XA T Dr. Ehrenstorfer GmbH,
N IR R ORI R R 2 IR SR
=L %S VANGNE0E /AN 7/ r 0 S /AN ER T 1L N
it e — PR I TR IR DR AR A | g R

Fop ML E R ALK S RS TERE 7R
PR BRI IR | B e | U P e | 38
© EYSPURE MR B b E R 2 R E B
FEBE, IS A AL I HA | L A K s Il
WITEGA , Vb i b B | B i (] 40 1 0 3% 1) 1
Bepure , &N Z KW H TRC, BARFE B IR 1, AR
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Tab 1 Information of standard substances

HE Dy ZFR 5 SR/ % || WS PR S 5 SEEE/ %
1 EANR U 130451 —201203 84.2 22 Tt JHie AT — P 4 s I G151421 99.1
2 Bk A G132181 99.9 23 it e ] — 4 g G122608 99.5
3 ARV E 130454 -201206  99.5 24 R i}z — Ff W IE 100411 =200501  100.0
4 MRS R A 130450 -201206  99.5 25 PR 100031 -201606  99.8
5 Frwib R 130459 -201402  71.3 26 il e s e 100026 -201404  99.7
6 VhRIYD 91564 97.0 27 EpSHilS C10146000 99.4

P AR

7 KR E 130452 -201603  90.4 28 BRI 7-7AH-54-1  98.0

8 Hb FERA 100129 -201105  99.7 29 TR%EM 100481 —200601  99.9

o MR RESEA 101128 201001 97.2 || 30 454k W 100258 ~200904  100.0

10 W 22 %5 100055 -201103  98.8 | 31  PLR*E I 2 100177 ~201704  99.5

11 EERRN 51006 —201301 99.8 32 HIE AR 100503 -201302  99.9

12 F ik 100191 -201808  99.9 33 =k 17123 -201203 99.6

13 i ST e G151828 99.4 34 ITiReE 171217 -201403  99.9

14 ﬁiﬁgk A A 6141488 99.1 35 CEiAiReE 171253 -201102  99.2

15 F T g 292420 99.4 36 ORERBR RS 171250 201002 99.9

16 s P T i o e 282133 100.0 37 i o <L s 171218 =201305  99.5

17 il e P Sl G150000 99.5 3 KMk SRV PR 171227 201407  99.9

18 it e S ik G119228 99.1 39 S 171219 -201003  99.7

19 BERESS BN AL 97864 99. 1 40 U RUITRES 171229 -201505  99.8

20 il e o ok G159519 98.9 41 PG 171225 -200903  99.9

21 il iz PP R e (982705 99.1
1.3 BRE & v r TRDV WA« 53 I3 0 O B b 3R s T A 4 1 T
1.3.1 EDTA &z h & IR 8. 4 ¢, BifRE  0.025 mL £ 25 mL BB+, FH MR, 7t

THNT N g, LBV LR AN 19.5 ¢, T 650 mL
K B BAE

1.3.2 sFRZERAE PRI TR BRI
41 Fp P25 B IR, 10,0 mg, 23 8 T 10 mL 45
R HORER , HFe A B 208, B ok
BER 1 mg/mL BIESIR, B 4 CREH, RE

TER BRI BCHI BRI R 1 ng/mL ARG bRt
(1Y, 4 CYR e o TR A b o 5 FH V% YR . 1A
R IRIE S AR HE T W 1. 00 mL & T 10 mL
PR R, T CIERRE, I 28 2 20 B, e i) ik
FER 100 ng/mL FTR G Ar e T

1.3.3 PEHRERGHE TS R
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“1.4.1 HECRE S RTAL 3 5 1 A0 R IR ) s A
LR SR

1.4 L85k

1.4.1 ARSI xR ERRECT
PREAHERE 1,00 ¢ F 50 mL B0 P, inA
3 mL EDTA 28 sl AR ZE 34 -, W 5E 1 min, HEGf
JIMA 10 mL Z B , IR € 1 min, #AHEECS min, ITA
1 g EALEAR 4 o BREREN , 75531575 2 min, 5000 1/min

BUL B TS F W 2. 00 mL T dSPE EMR - Lipid
FALE R IRHE 1 min,5 000 r/min £5.0>10 min, B
FREEWGE 0,22 wm SRR R HERR T FWBT
A E

1.4.2 &4 @5+ ACQUITY BEH C18 4
(1.7 pm,2. 1 pm x 100 mm) ; HE#H ;0. 3 mL/min; £
.35 CiFMER .2 pL; B A A& 0. 1% HR
-2 mmol/L LFRE WKW, B N 0.1% PR

B0 10 min, B E VRl . Ak . dER I HiCER VA, B BE VR AR P L3R 2
Fx2 HEXKEER
Tab 2 The procedure of gradient elution
Fisf 5]/ min 0.00 1.00 2.00 3.00 4.50 8.00 9.00 10.00
MBI A/ % 85 85 70 60 10 10 15 15
WtH B/ % 15 15 30 40 90 90 85 85
1.4.3 &4 BB EFIR(ESD)  ESFH 445 8 K 4000V, 85 12 L/min, 8 <R BE

X, LM (d - MRM) , 56N, , TS
i 8 L/min, WEZ5 HL K 500 V, S IEE 325 C, &+

350 C ;G RMF AR 3,

x£3 4 FHEHHYRESH

Tab 3 The main mass spectral parameters of 41 kinds of veterinary drugs

BT FEF et Tl BT FEF T Tl
AR (m/z) (m/z) (V) BEfE(eV) A (m/z) (m/z) HE(V) fEmE(eV)
WH R 332.1  314.1"/231.0 135 20742 BEFEAS T HEMENE  311.1  156.0%/92.0 120 15/30
Rikib R 360.1  342.0/316.1* 110 15/18 BRI —HEmERE  311.0  156.0%/108.0 130 20/26
AT A 362.1  344.2/318.2° 130 15/15 T i — P g e 279.1  186.1%/156.1 120 15/16
Wi 2 320.0  302.0%/276.0 105 15/15 AR IE 291.1  261.0/230.0* 80 30/25
W R 334.1  316.2/290.2* 130 20/16 it fre s 251.1  156.0*/108.0 100 10/22
YL R 386.1  368.1%/342.1 130 15/20 S Wb i 152.1 135.0%/93.0 70 25/39
BRI R 352.1  308.1/265.1°* 130 10/20 LRI 180.1  163.2*/121.2 100 15/10
HhZEK AR 393.2  373.4/355.2°% 80 15/15 G 2UN 309.0  160.0%/120.0 135 20/20
CINEOEN 361.1  163.0*/121.0 110 25/30 n5| I 3 37 358.2  139.0*/111.0 60 24/70
i Al 4352 415.2/397.2* 80 15/15 e 2 332.4  121.1/95.1* 78 36/20
KA 411.3  253.27/121.0 80 22/50 E=R AN 232.3 97.1/58.2 " 88 40/32
FH i s 172.1 128.0%/82.0 90 12/26 =t 343.1  314.9%/308.0 135 28/44
b 26 i s 142.1 96.0*/81.0 90 14/30 ETiReE 282.1  254.0/236.0" 135 20/24
T ke 201.1 140.0* /55.0 90 4/18 CEALRES 321.1  302.9/275.0* 135 12/20
20 F i e 188.1  126.0%/123.0 90 15/10 Dk IS 326.1 291.0%/243.9 135 24/28
FHSEHBEM:  158.0  140.0/55.1°% 80 16/28 ] e > 309.1  281.0%/274.1 135 24/24
itk Jrie P ST s 254.1  156.0*/108.0 100 10/25 SAEVE R 316.0  240.9/213.8* 135 30/40
ik i SR A 285.0  156.0*/108.0 100 10/25 g e 205.1  267.0*/192.0 135 24,20
fisf e e FHAmsnE - 281.1  156.0% /108.00 105 15/25 LUTIES 287.0  241.0%/162.9 135 20/30
it Jrie s vk 301.1  156.0*/108.0 110 11/22 PG 285.1  257.1%/222.1 135 20/28
it Jrie PP S s g 265.1  172.0/156.0* 110 12/15
* NERET
1.5 %34 R Agilent MassHunter T4 2 ZERE5HH
A TR R EF AT, R Excel HEA780ES 2.1 T EAHSE ALEERNEAEEE
TSI IR KPR, TRt | b M FImd s 254, i 2 24
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WA B R TR 43 BB A 78 Y RN 2B h s i
Ty —J7 10, WL S AR AT AILAH — AR 2 F A 2
B O RN, 5 RIS Y
WetEdE3E , B N Rl 8 1 B AR PEDOVE , TR e 4
NG N BUA R, QuEChERS A BUEh U, N &
4 g GRFRENAN 1 g SEALEA , 38 T R BT (AR 5 b 2
BT UE I fig 2 BRI PE T 489, dSPE EMR - Lipid
PERRIE LB AR B o rh 2 ZENR 2R 40 4, BRUE PR AIK
BE RO LA S BT e 1 [ B A Bl TR AT
fdi 0 i, [ 6 JC 55 1% A T8 BB T BE I 45 4% 52 SPE
AT T SRR, A T R RS AR, R
ARSI W T QUECHhERS A8 IEE £ $2 1K, dSPE
EMR - Lipid %k,

2.2 BERIEAHRA

2.2.1 &Sttt ARSI TR 2h 2 )
P PE % S AR — | B, BB Tl T 45
Ay My A ACQUITY BEH C18 i g &k (i 4t
EBTFRET  ZET s A i i R AR s £ = H A
TEA P BS TARACR BN £ TR B4 BE 8 o /KA AN
BRI | R IR L R TR L LR B UK
W IHATH G, B85 B RCR MR Y B fE
TBIHIR R, GEARW AR T IA 0. 1% H R
12 mmol/L Z,FR 4 ] LA i 35 ok 6 e Y 4 v R A
FE AEAHUR RN 0. 1% F R AT LIRS 2 1 B k]
PEmEE N, RAARLE RS 0.1% PR -2
mmol £ R /K 5 0. 1% H R I 215 7
YE R s

2.2.2 LML BT T E RIS
% R MRM SRR, 208 PRI ] R, A7 Lo 8 2)
M 187 AP, PRI, A BIF 28 R A 025 245 4 S0 T o
PAANBRER R, B TE AR 7EIE B TR T
AT Scan 94, 0 BF B, J5 #E4T SIM 494, i
R L die i FL AR RSO 19 2 AN 7 8 43l
Sy MR T RE BT, 285 I MassHunter SR 42
A, LA A sh e s =R B OL A6 e 1R Fi e i
BT fE L R RS S8, 7 MRM 5
P, M T#ES d - MRM 5%, B 564 MRM 5% R
SFTIR G AR FE, 15 2R & AR FERUE SO, BiZeoR &R

B o N Z2 B Y MassHunter [5i 1% K 42 T/ uh
B A AR d - MRM 545, A£G d - MRM
FEASAE Y4 PR MRM B 1% 2Lk i
WAL SIS MRM [ LR B8 B 8] R OR B B (] 39 o 7
F, X TR ANRE B ShiE0 OR B8 B[] e O B3 1) [i] 4
W O EY) , TE LR PR i R U S
Y e X sl

2.3 HEUAE BRBTRON R R B AR LASE
A 53 X B AR 43 B 52, TR s S
H bR e B AL B AP ESE S U8 T H AR W)
RSN O Ul S 7 = e L VA9 A
5, DTS MR AT 8 SR A A I, A Sl o % 8 s
PR i R 0T P s VA R 1Y) 15 5 5 B 5 A 5 v AR
[F) 3 B B T VR A R B ) LU B PPN 5 TR0
GERIR  RER G315 A FAEA R 2 B 1) o A%
F I LA PR FEIE R S U VS T
BUP R I SEUD R A VG A A R Y R SR A A R
7, ARG ) 18745 55 L 4 55 , TV BE R 200 ng/mL Y
VUK TR BRI E R AT WA
Ji b LA M R,

2.4 41 HEHHEHFTFHRE LLd-MRM £
DUSE 41 B2 14 5 1 L o B o (i 181, e A
82 NS TR IEE B 1 2R E R 30 ng/mlL HIR
B b BB T 25 RS AT X R
N R AT o R T HE

2.5 &MXFZ BER EER BURSREMSH
VAR 25 R it e T 37 VB0 T T A s s 2 ot 28
VST, AN o, DA X VR Y il oA e T ALY
Mg 1o (L, 5 3] 45 A8 2 (R 2P [ 5 8, i3
BRI AR R, ISR A TR B AR
it A O I fe /NS I, F2 1. 40 17 TR kR
A AT AR B VA RV AN LS EALEREINE, DL 3 fi5 (5
M L3153 25 A B o0 BT 54 25 A BR (LOD ), L 10
FE R MR LT3 & DB B 5 25 19 2 2 R (LOQ) .
41 FEZGI AR R IR e mR LK 4, 45
RWIR 41 FREZHHER AVE RN EE R R RIF (R
>0.9917) , £ BRYEE A 0. 1000 ~ 3. 105 pg/kg,
FE TR FRIEME A 0. 3148 ~7.532 pe/ke,
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Fig1 MRM of total ion chromatogram of 41 kinds of standards for veterinary drug

x4 4 MEHNEEXR KHR EER EWERBZEE (n=3)
Tab 4 Linear relationship, LOD, LOQ, recovery and precision of 41 kinds of veterinary drugs(n =3)

. Spiked Spiked Spiked
ZPEIE LOD LO

25 448 AtenH . (Y1 I LI S AT
mL ) ke 1) kg1 [l RSD [l RSD [alfi RSD
R% /% R% /% R/ % /%
BN Y =222.101210X —148.311718 0.9979 1 ~30 1.115 2.856 76.4 5.6 78.0 3.8 80. 1 3.6
Bk 2 Y =271.339572X - 152. 115584  0.9960 1 ~40 1.285 3.483 80.6 6.2 89.5 4.4 87.8 2.9
AP E Y =315.129697X +92.258267 0.9977 1 ~40 0.6292 2.040 70.3 5.5 76.5 3.7 82.6 1.1
TR A Y =192.788433X —169.683299 0.9939 1 ~40 0.2949 1.041 62.8 4.4 63.3 4.8 63.9 4.3
LR R Y =220.442663X - 147.310008 0.9974 1 ~30 0. 8660 2.598 71.9 8.3 79.2 5.5 76.1 6.9
Yhhivb R Y =164.042401X —38.854568  0.9961 1 ~40 1.399 4.198 71.7 5.6 77.3 4.3 108. 1 5.3
WRDRE Y =372.513227X —184.219388 0.9988 1 ~40 1.152 2.102 65.1 3.6 68.1 5.1 72.3 6.3
HbFEA AN Y =24.139587X —18.660913  0.9976 1 ~40 0.3295 1.002 93.3 3.1 87.5 4.7 91.9 5.9
CIRES Y =35.356859X +16.245885  0.9972 1 ~40 0. 8807 2.642 76.7 3.3 91.2 7.3 86.2 7.3
2 AR 1 Y =143.378056X —5.426038  0.9979 1 ~40 0.1034 0.3758 90.1 1.1 88.8 2.8 83.5 3.3
FEKA Y =66.431685X +6.868906  0.9982 1 ~40 0.5535 1. 660 83.3 6.9 83.7 5.8 74.8 3.0
P e Y =234.546811X —111.770370 0.9952 1 ~40 0.6177 2.075 98.7 3.6 110.6 2.0 112.3 3.2
b S i s Y =15.531201X —-0.714181  0.9935 1 ~40 0.4312 1.294 72.9 5.3 81.8 4.3 77.1 2.0
TR Ik A Y =167.226030X +21.313921  0.9988 1 ~40 0.2701 0.9115 81.1 4.1 86.8 6.3 83.0 3.0
PR e Y =13.002100X - 16.327817  0.9942  1~36 0.3967 1.190 61.8 5.1 65.3 4.3 70.8 3.6
FRJEFMEBEME Y =17.270077X —17.358891  0.9930 1 ~40 0.9069 2.580 82.4 3.6 85.7 3.5 86.5 4.9
i i Sl Y =79.719546X +25.466275 0.9966 1 ~40 0.3914 1.304 2.5 5.4 88.6 8.9 86.5 6.4
Tl e S Y =80.362038X +31.549213  0.9967 1 ~40 1.313 1.520 98.8 4.5 97.7 3.7 97.2 2.0
i iz ] P 4 e Y =87.881948X -20.331096  0.9960 1 ~40 0.3998 1.299 82.3 4.4 71.5 2.9 75.2 7.8
T s VD mpk Y =32.681561X +40.923239  0.9925 1 ~40 1.0146 1.5064 91.4 3.7 95.4 3.1 94.1 2.8
it e TP L m g Y =133.606894X —17.885940  0.9962 1 ~40 0.1088 0.3626 93.1 4.1 94.3 3.5 97.9 4.7
AR — P4 MENE Y =780.975986X —77.096215  0.9960 1 ~40 0.1184 0.3850 95.8 3.0 95.2 4.1 98.1 3.6
Tl Ia] — F AR MEIE Y =896.985191X —77.799608  0.9960 1 ~40 0.1000 0.3354 98.1 2.3 97.6 3.2 100.2 3.4
i e — VP g Y =229.819203X -72.297449  0.9945 1 ~40 1.682 1.837 95.3 3.4 98.1 2.8 96.4 3.1
F e Y =159.795200X —6.048607  0.9979 1 ~50 0.7310 1.251 9.3 2.1 98.0 2.2 106.8 2.5
i i v e Y =91.853681X +13.205007 0.9993 1 ~40 0.2402 0.8004 95.4 5.3 87.8 1.3 99.7 2.5
S NI%ENE Y =525.674931X +48.449150  0.9970 1 ~40 0.5622 1.827 70. 1 2.3 78.4 3.0 80.2 2.6
LRI Y =413.482379X +77.468372  0.9977 1 ~36 3.105 7.532 73.5 3.9 70.6 2.8 74.1 3.3
FREZERS Y =97.062906X —22.447628  0.9968 1 ~40 0.4491 1.524 64.1 5.6 73.0 3.7 62.5 3.2
LIS Es Y =14.715776X +10.290168  0.9941 1 ~40 0.2459 0. 6658 78.5 5.2 90. 1 2.1 94.7 1.9
M2 Y =152.651213X — 134.734568 0.9947 1 ~40 0.3507 0.8034 73.3 2.9 72.3 4.6  110.5 1.2
S AR Y =325.027335X - 167. 656300 0.9956 1 ~50 0.2425 0.4270 62.9 3.0 64.8 2.7 67.1 3.4
=W Y =97.993031X -24.607054  0.9990 1 ~40 0.1845 0.6151 73.7 2.7 76.1 5.3 78.9 4.1
WP Y =256.103077X +93. 148214 0.9917 1 ~50 0.7935 0.9961 65.7 2.6 71.0 2.9 64.0 3.7
B EOARES Y =38.417027X -35.347276  0.9987 1 ~40 0.3507 0.8034 95.6 2.1 97.1 3.1 98.5 3.3
LLSRRRMKIAMRAS Y =261.803989X +72.083997 0.9970 1 ~40 0.1031 0.3108 9.5 4.0 92.0 6.5 94.3 1.1
] s £ Y =316.800612X —233.643270 0.9982 1 ~40 0.1259 0.3148 84.8 2.4 80.7 2.2 71.0 2.3
SR VERE Y =18.966836X +33.715104  0.9905 1 ~40 0.3068 0.9836 64.7 5.2 68.3 4.1 71.7 3.7
WA s Y =256.065592X -216.547933  0.9949 1 ~50 0.5166 1.722 93.1 3.0 94.6 2.7 97.8 2.5
HYLVERE Y =57.626692X —10.283155  0.9919 1 ~40 0.2868 0.9336 91.2 2.4 92.3 3.0 96.9 3.2
H PGP Y =186.159186X - 36.806256  0.9976 1 ~50 0.1538 0.4613 79.9 3.8 91.1 8.9 88.7 3.1
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