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QuEChERS- -
36

A2, ez, ZEP
CERFCEPRUER AR RSB RAE, LifE 201318)

B E:. BM & SO 6% - 5 BT E 7 (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)ill & 243 A Hh 36 Fivf& S0 g B oK ok B Bk o0 M i, 7ok REANIEAR S,
H R GV WA THEE, EMR-Lipid 358 808 B L bRl Ak BRAg, 5 W BRKER:1, VniREESE. RH
ZORBAX Eclipse Plus Cj5 (2.1 mmx100 mm, 1.8 pum) At g [E € 46, 0.1%F BR/K (& 5 mmol/L ZREL)(A)FIZ,
& (B)E M shAHSEA T4 BE BRI, I3 2% FH Fa 5% 35 1F B 745 2 (electron spray ionization positive mode, ESI+), 3
522 I WA 3 (dynamic multiple reaction monitoring, IMRM)IEA 7l %E . 48R 36 FJE AKGZE 10 min PN 5E
WA AT, HAE 0.5.1.0 F1 5.0 pg/kg IIN7K A9 BIECRA 62.4%~116%2 (8], FHXAR HEfR 2 (relative standard
deviation, RSD)E 1.1%~20%2 [](n=6), FiEMiHBR M 0.5 ng/kg. 45 % kMM PLE, HER T RS % Y
T A IR, 38 T T4 2 N b 2 20 40 R B B A
KR 245098 AKS; QUEChERS; A= PUMEN; B R SORAR (- ER IR BT v, B4

Determination of 36 clenbuterol residues in beef and mutton samples by
QuEChERS-ultra performance liquid chromatography-tandem
mass spectrometry

CHENG Jiang-Chuang, HU Qi-Li, WU Hai-Ping"

(Shanghai Gratech Standard Co., Ltd., Shanghai 201318, China)

ABSTRACT: Objective To establish a method for the determination of 36 traditional and new clenbuterol residues
in beef and mutton by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods After enzymatic hydrolysis, the sample was extracted with formic acid-acetonitrile mixture, and
degreased and purified with EMR-Lipid enhanced lipid remover, it was mixed with formic acid aqueous solution by
volume ratio of 1:1 and then filtered. Using ZORBAX Eclipse Plus C;g (2.1 mmx100 mm, 1.8 um) chromatographic
column as the stationary phase, 0.1% formic acid water (containing 5 mmol/L ammonium acetate) (A) and
acetonitrile (B) as mobile phases for gradient elution, and electron spray ionization positive mode (ESI+) and
dynamic multiple reaction monitoring mode ({AMRM) were selected for determination. Results The separation and
analysis of 36 target compounds was completed within 10 minutes, and the recoveries at the addition levels of 0.5, 1.0
and 5.0 pg/kg were between 62.4%—116%, and the relative standard deviations (RSDs) were between 1.1%-20%
(n=6). The limit of determination of the method was 0.5 pg/kg. Conclusion This method is simple and fast, with its
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accuracy and precision meeting the requirements of food testing, and is suitable for the determination of

multi-component clenbuterol residues in beef and mutton samples.

KEY WORDS: multi-component clenbuterol; QuEChERS; beef and mutton samples; ultra performance liquid

chromatography-tandem mass spectrometry; food safety
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J5 AN 53 5 A I PRORE S Sk R AR 1 U e B 1)
Fheb o HLFR R PRS0 A G SR DR R AR B, AR
P T B HOR NI B =, 7725 = P8 PR G X
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I TR PR RS £ 0 5 B A IR e 2 ) | e ik
URAREIEIT S - B R O VRO € 3% - B
SIS 205G | I S B T R I 4 IR AR AR v S S T
-PUAKRE SV S 5 B S BRI 5 3k, 07 i HAT R AR 1
FEPREGE | FpSe ko FAHEE T AR, (A FEXELL—IK
ot 2 MG Y BATAE— 2 B PE R SR o SO - i

MR P 10 S 2R AT A A A TR A i F b 4 A 1k,

SR AT AT E B AT AR o YRR i - B 15 Bk A ik
DA SRR 0B — P AR 2 2t S B S P AR E Al
FE TR LR, 3 JUAESRTESE PR A DN J vk it 5 vh it
HMoRMZ . A RERBCNE e, HIbBRIE e, &
Vb 5 AT AR AR UL PR QUECKERS 32, [ I A HRL
FEMT AL, T QuEChERS I HA PR, &l REGER
M, BTN TARE 255 B BRI . QUEChERS 75—
MR A Crg B AEBR G o AHXT T8 Cg MH,
EMR-Lipid 1§58 54 2B A5 T2 B 00 7T 25 £ K BRAE it rp
BEIR, VBN, R K R b R R PR
T R B2 B PSR R Al . AR S BT R e OB
JE- BB FTTE EE (ultra performance liquid chromatography
-tandem mass spectrometry, UPLC-MS/MS), % /K fi 4+
98 PRORG R HE Sk, EMR-Lipid MR 802 QuEChERS 7442
Bl XAFRERT 36 FhLGu R0 B pORE HEA T 43 2 i

E, 7R, RTEREME S, R AT 2 A
T ARG B BRI TR T B

2 MHEREE

2.1 X5

Exion LC™AD-SCIEX Triple Quad™ 6500 %U;# 554k
YRR €63 - = DU SR G R A (3 SCIEX 24 ),
CU-600 % e $CIH I K Al (Vg — 1 Bl 22 A2 A BRA 7
WH-861 A TEIR A & K& TR F 18 250 1% 44 BRA | );
TGL-20M 3538 2 O AILOH RE AR DML R A R
/3); ANPEL-EFAA-DC24-RT I AN ( i 29850 Rt
F A BR S H)); VisiprepDL24 457 [ AH A BUCH: B [ A AEHL
$E(ERE SUPELCO 24H]); BHR-D24UVMIlli-Q £liK{X
(1% [= 2k 5% Millipore 2% 7); ZORBAX Eclipse Plus Cig
(2.1 mmx100 mm, 1.8 pm) @i (3E E 2 HEE A F); MCX
[ FHZE I/ M (60 mg/3 mL, 25 EIREFEA 7)o

36 i RRE BRI -

(WIEGE ARG Rt k(AiE 96.7%). P 4ES |
TARHRS | T2 BN VT ERE . EINIRAR . BEAERS
FMAREE | BEARES . FIEHE . URAEE . DR . W
HE . RAE | BWEATEE | AT | BEEARA
FEAidES | WY | ZAREE | DR | RS
iE XS PN IR S AN (e P A I TSR SR

QP EE ARG RKOFEM A, FEPEE (LI 92.2%).
AARE . BLEESY . R-EBFEIER . ZERLEE 98.8%) . Fow
EPA(LUEE 95.4%) . H AN . 2518 R R ER IS R o

IR SR B T BR N Al ) A A R KT 99%, B
1 A AL IR A H .

IWFRYI B —RRIAR(1 mL, 400% 97.3%) . B
Al ARGE-Dy(1 mL, 4EJF 98.0%). Z MG Fife4s % -Do(1 mL,
4l 99.9%) . HEEH ST 2 EE-D;y(1 mL, 4 99.0%).
> T HEmE-Ds(1 mL, 46 98.1%)(AL T #R M w).

HlE, g, BN, 2R OBE(Eigal, 18E Merk
AED); WRR(FELE, 35E Fisher AR, ZRRER (4L,
G ARA R A RA F]), #hiE . UK SR
Urral, bR E); LR . SRR e, [H2
SR, B0 TR 2 A A T IR TN/ 5 7 R T T (3-8 2680 e
TFERHE>100000 units/mL, J5 KL% BR S fE<20000 units/mL,
b SRR B 23 H); EMR-Lipidd SPE 45 (M 738
SRS BT 224 57)) . EMRpolish #343(N & Jo /K iR B4k (&
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LA e

E R A FD); SRR BAIK(18.2 MQ/em, EE%
PR ]
22 ZWHE
221  BREA

36 s RS TR A AR AR 2V 20 I FR L 36 A P
bR IEa, P RRMIEESA S 10 mL 28R EH
IRGPRER R, WeEEh 1000 mg/L.

AR IR A % 55 7 W (100 mg/L): FRIBGE i — 28 hir
M, R IRAE-Dy . FLABFED -Dy . KT E EE-D; AIVS T
JHeE-D FH R BRI A 0 28 25 (i L A v B2 100 mg/Lo

A5 UL b N AR TR R A R A vk, A A
IR S T A B R AR 2 (TR O . s [ 3k
PR BRI bR LR, WREERREESN 00 0.1, 0.2, 0.5, 1.,
2 ug/L, WFRRE R 2 pg/Lo
222 ATAEFG

(V)B3 i FRUL 2 g(SPE #:)8( 5 g(QuUEChERS )3
STHARECKE B 0.01 g) BT 50 mL 2.4, i 0.2 moL/L
ZIREN(pH 5.2)IF W 8.0 mL, FEANA S5 1R A 2 ARHE T i/
FHBREATEREA M 50 pL, 200 pL 100 pg/L NARFRIET W,
WIEIRS), T 37 °C+2 °C FIEIE/KIA 16 he

(2)SPE Jrik: HEREMEE ZER, WEIRS,
4000 r/min =L 10 min, B EFR T 55— 50 mL &0
B, FIERTPIA 0.1 moL/L B 5 mL, WHTRE
5], BB AR pH {2 1.0+0.3, 4000 r/min #5.0> 10 min,
B FIEREBREY — 50 mL 2.0 N . il 10 moL/L NaOH
WO pHAEZE 11, A 10 mL {EAIGEA LA FI 10 mL
FNRE-CR CTR(6:4, V-IRA VR, 7853 #2HL, 4000 r/min
250 10 min B IE K 40 CCRAMREA £ T, 5 mL LRI
WV o K bRV 3k BT AR BH B 58 B /NEE (FH
3mL .3 mL 7K .3 mL 2% #RKiGfk), PR 3 mL
2% R KSR . 3 mL KFI 3 mL FEEHSE, H&J5H 5 mL
S%EALH SR, BT 40 cCKIEMET . Fhit
1 mL & 0.1%H BRI (5:95, V:VKIEREM, o, ft
UPLC-MS/MS 43 #7 6

(3)tirit QUEChERS #k: FE 5 S R E E=HmMA

1R Z T ARG A 10 mL 5% M R 201, DLk
WEAREL 2 min, 4000 r/min 25.0> 5 min, U0 JF BYRE ML
¥ #] EMR-Lipid d SPE &, PUEIRIZIANE 2 min,
4000 r/min B.0 5 min, B EVEWE] 50 mL #.0E S, N
A VR B R F, FJ5 A EMR polish #3421
PR#% 2 min, 4000 r/min B5.0> 5 min. B E3ER 1 mL, 0
01% MKW 1 mL, 3f 022 pm A AHLuE R, it
UPLC-MS/MS i & .

223 RAEEE-EEN

(1) & 3% 4 1 ¢4 3% ¥ ZORBAX Eclipse Plus Cig
(2.1 mmx100 mm, 1.8 pm); A:7f: 40 °C; FahAH A: 0.1%F
fRK(% 5 mmol/L ZFR%), Wishtl B: ZWh; BREEVEDIRR
F: WG 3N B A 5%, 4 1 min; 1.0~2.0 min, B /1 5%7t
Z 20%; 2.2~5.0 min, B {1 20%7}+Z 30%; 5.0~7.0 min, B [
30%F+ & 95%, 4% 1 min; 8.0~8.1 min, B 1 95%f4E 5%,
3452 10 min, J3#: 0.400 mL/min; FEFEHE: 1 L,

Q)G &

JF %% FH FAL 6% 2% B 1~V (electron spray ionization, ESI),
EEFHEM T, 31 2 6 (dynamic multiple
reaction montoring, dIMRM)#R 2, S4iAR, A 30 psi;
TR T 55 psi; WiEFHLE: 5500 V; & F IR E:
550 °C; RSN EEA R, IR 9 psio

3 HRED

3.1 FEEHsmL

1% G0 T 98 PRORG 240 2 AT B Bk, TR LS 55 I S AR
KRR A 1 mg/L 19 36 PR AR HER R ET Sk FE
AT HRRAR MAH] 07 5 70 it BARY e T 1 74
i, WRERAL Y 2 ST, O R Rl
ML, SRR T B e N e . R R AR B R
ERRAE R LU ORI 1 B8 . PH S5 1 B A S
BT A Ty i R M 22, FEAM T 345 3 ASF s i
TTE MR AT o SR 2 2 1 033 22 SO ny Wa I 2% 14 54
&1,

R1 36 MERBHRIESH

Table 1 Mass spectrum parameters of 36 clenbuterols

b= L&Y BEB T (miz) F BT (mlz) fREAEAl/min - KRR/ R /Y

25

1 iR % 311 237%/293 491 75
20
18

2 R (RTi 291 273.1%/202.9 4.83 81
28
, 20

3 ER(ANEZ 263.1 244.9%/203.2 3.59 32

26




55 23 1 FRYLIE], 5 QUEChERS-H =y R A (3% - 8 R i e 2 4R 25 A Hh 36 Fld ARG ik BE i 8801
k1
P EY BEB T (mlz) FEF(m/z) PRERE/min - AEBRIENV REEREV

) 26

4 WA RS 323.1 249%/304.9 431 25
20
30

5 BRATEED 367 292.9%/348.9 4.57 50
20
19

6 BPGHRAR 212.1 152.2%/125.2 1.57 56
28
24

7 (g 234.1 160.1%#/216.2 2.92 59
14
26

8 FrErS 302 284.3%/150 476 120
28
33

9 TS 319.1 203*/301 3.22 53
16
21

10 RS 2282 154%/172.2 4.02 57
17
25

11 Ty 325.1 237%/307 5.75 45
17
i 43

12 i % 304.2 107#/135 2.96 73
26
B 26

13 RS 345.1 149%/121 4.06 120
52
18

14 ek 329.1 311%/207 5.21 87
26
i 24

15 LN (e 291.1 273.1%/188.2 5.56 80
32
21

16 HWREEZ 291.2 273.3*%/231.1 2.73 81
29
28

17 EE(TRIILE N 226.1 151.9%/170.2 2.5 99
18
16

" 202.1/160.1

18 [IpEEs 220.2 143.3% 2.57 80 26
31
) 18

19 ESE %N 2142 196*/153.9 3.56 59
25
17

20 Frifds % 262.2 244*/185 2.54 35
39
28

21 YA RS 368.2 294.1%/72 4.7 86

71




8802 B 2 4 T RGN 2 15
tok |
F5 E BB T (m/z) FET(m/z) fRERE/min - RERENV R EV

19

22 FICE 288.2 269.9%/121.2 3.08 110
32
36

23 AR e 230.1 213*/160 2.95 102
50
31

24 SEPAN 214 151%/179 3.09 62
21
- 42

25 FEBEE 288.2 191.1%/214.9 6.59 80
68
20

26 VRS 416.2 398.2%/380.1 6.6 100
26
17

27 RO A 345.2 327.2*%/150 6.3 90
29
N 25

28 WA 45 292.2 236.2%/201.1 6.7 100
30
23

29 Lt 277.1 203%/132.1 4 95
41
18

30 EEAul 3 302.1 284.1%/164.3 3.5 80
22
. 26

31 VT Ml 240.2 148*/166.1 2.4 78
18.5
21

32 r-FE IR 268.2 116.1%/191 4.04 70
23
44

33 Z Bk 154 91%/118.3 4.01 144
30
18

34 AR 151.1 119%/91 1.3 80
27
i 23

35 T ZEUE IR 260 116.2%/183.1 5.84 108
30
] 26

36 BT 8% /R 267.2 190.2#/225.3 2.5 130
23
] AR E -Dy 234 217 2.8 120 41
TS FEE -Dy 286 203.9 4 95 23
Vb T i E-Ds 2432 151 2.3 85 25

N bR »

¥ M E-D; 305.2 167.1 3.5 68 24
) 33

ZIORAIAR 282.1 167.1/115.9 6.49 55
43

TE: RN ERE T



%5 23 4]

FRYLIE], 5 QUEChERS-H =y R A (3% - 8 R i e 2 4R 25 A Hh 36 Fld ARG ik BE i 8803

32 BEFHMmKT

BT 36 RS0 R 798 PRORG S50 W Pk s 55 A 1 Ak
B, WH Cig AT @i U2 sk s
F R AT 2 5 BARE A P i s AR, Rl a8 2 i v]
P AAE pH, il HARL G PEIEXTRR . B BRI
FHEIAHLAR, Zhang 25122150551 F F RN 2 G VE A BLAE, 0.1%
FH R K R /KA, TRl —H0 B VR AR P T 40 18 14 Fh p-22 Ui
S22 F p-BELAE R 258, S5 R IMANIM . sufe
Fr % FELAT R 2 S5 7E R AR S S AR B S RBSE 200 8, T 2,

VR TR sh A iR J LR AR ¥ nT G 5, HHFRY
WETE B4 AR FT 3R 0.1% B R /K (B S mmol/L Z.lR4%)-
ZIWEVE TR ENHH, ZORBAX Eclipse Plus Cig 43 H:AE Hy [F
FEAH, 740 °CHERL T, 36 FivE GeFlBi B98N A £ 10 min Y

7x10°
6x106 |-
5x106 |-
4x10°
3x106
2x10° |-
1x10¢ |-

0 1
4x106

3 e

T T
R

-

3>< 106 |
2x106 | FFEH

1x10°

L
RN

Z Uk
E— A ...

HRAZEM g5 popp
ﬂ&%ﬁi?

SCIER I B, LR 1.
3.3 KEBEMHRNEE

B-ZZ AR SN 25 25 W AE sh A AR S i sl AT 1 B
KHEH, FA-SHE SR TR & Ay, Rl
R RIZ YYD T R AR PUAR ARSI & L il4 s, T4k
it K B AR LAV B SRR R PR TR U T, K AR
B A B N o e . K EE A AR . =&
AP VAN R VEERR (TG LIRS B2 BRI 25 45 B A7
AT, R GRS o] LU I TTEE [ AER . HER/K
fif RN A RIZY, 255 [REEBAFR Y43 o TR K M 25 1 B
KRN, E R A T RS SR R MR A A VR A B A
ZIEATHE . ASBFSER I pH 5.2 B9 2 FRENSE mf iR &
KR, 37 °CF X4 PR SER LK 12~16 he

=
s
i
E

sz mmeal”
B

sy
B

W 58 B

0
3.5x10° - 2 4
3.0-10° - ZAES
2.5x10: F AN
2.0x10° |
1.5x10° |
1.0x10° -
5.0%10° - #

y . TERFE

0.0
2.5%10°¢ = 2
2.0x10°¢ =
1.5x10° |
1.0x10° |
5.0x10° -

A AR

Hf[8] /min

B 1 36 Fhis ARSI (0 1% &

Fig.l Extractionchromatogramof36clenbuterols
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34 REURLTERNERE

B R S 2l WAL B S SR R R AR AR BBk B
QuEChERS & T BRIk . QUEChERS Jrik—CR A
CNESE TR CNE VAT ERIL, C g AT IR L . ABFFT R
A EMR-Liquid 34 5% %Y J8 J50 2 BR W B 590 ol ik 1% 42
QuEChERS ¥, XF i Ja fRE S EA 1154, TR i
AL BT HH 0.1% F FROK A U IR R 1 g, 42 18
ILER AN TINE, B 36 Fhis PRORS Y [ SR AR BIAR 5
H e QuEChERS T8RS TR 5 0.1% H BRAK A W%
WAL 11 IRGIE g, FTfS 36 i A i 44 [k R 78
70%LA b o AHBFIEST S3 BR GB/T 22286-2008 { st
WP RN B-2Z AT SN R SR RN JROR €T ER B
) Py SPE J5 i Bk ik QUEChERS 1 %o W I R i
BEFTHRIBOAAL, 2 DTy X Horb 10 i AR (1 1SR 52
WL 2. SPE Mg fbint, BFGARH . SR Ome A, FEPEE
BT A A 0 DR AR, 1R B QUECHERS 7
AR 2 PO AR NG 0 B B I SRR i, 36 T A 114 [l
ORI JE R AT R o
35 ERMN. &MXEMEHR

SRS BST IRHE T3 o M B T 25 R A L 0T
UL AFENA o AR FT A5 LA (A RN ZS 126 R 3
J5, DA 10 mg/L 36 Bl AR TR &b o v 1) 380 e 10 o o e
SRR 0.1, 0.2, 0.5, 1. 2 pg/L JEFINAR BRIV, 471X
BRI GG, F GRS IR0 . SRR AR
PRI AR i 00T R 22 00 RS EL A IRV o R TR R
FTH TR, EENPR RS E R RICR R e e, A
WFFEEIC 5 FhE R AR T 5, X 5 AR REDT

TiC 149 o P Jit DC P ol e SR R 7 7 (WL 3% 2)

120 [ ISPE®:
) MGEQUEChERS Y
100 1 q i
| [
. %7
£ ) / 3 ‘AR h
§ 60 /
B 40 Z Z
20
1
0 UH
2 & A 9
& &P FEFE TS
N EUF RS O

& 2 SPE &AM E QUECHhES #E LR H: (n=3)
Fig.2 Purification effect of SPE method and improved QuEChES
method (n=3)

SR FHZS 24 PR BE SR A VBRI 235 19 21 PR 32 7 VL o okt
BN O0.1, 02, 1. 2. 5 pg/L WARMEIRIR 251, HMIL
FRARAFHATINGE, LA 36 A A Y 5T R B (ng/kg) AR A
B, DAFLrR 25 Flgs POk a6 T B 5 N BRI TR Z LE A\ Ak
B, HAr 11 R RORE DAL TR G AR, 2 hilbRifEZk,
FELA 3 fsbriE IR 22 A R R B, AR L3 2. SRR
W, 25 Flvi PO o et vl B 5 LA W IRIFR 22 LU AE 0.1~5 pg/L
JOT S R L N SR DR R, 11 R PR RS T v i L
THAE 0.1~5 png/L BTtk EEVE I ARG R, ZRMEAACR
B2 IR 0,988, 5 FRAE 0.026~0.30 pg/kg Z [

Fz2 36 MERRBRLMES R IR

Table 2 Linear parameters and detection limits of 36 clenbuterols

4= *H

feaw i o T LY Gl Yot )i gtermey) R

/(ng/kg) /(ng/kg)
HiF% SRR D, Y=1.39X-0.0207 0.9964 0.035 Y=1.48987X-0.02636 0.9994 0.11
AR S / Y=6.35¢°X+1872 0.9985 0.090 ¥=6.56¢°X-8883.15 0.9988 0.089
N (NGRS / Y=3.30X+0.04399 0.9986 0.085 Y=3.52096X +0.10046 0.9962 0.16
REAMRS  RFEE Dy ¥=1.04X-0.01278 0.9983 0.050 Y=1.16678X-0.02070 0.9989 0.051
AT FRFEP Dy ¥=0.946X-0.00853 0.9988 0.065 Y=1.04431X-0.01570 0.9996 0.055
HPGHARHR / ¥=9.348¢*X-8338 0.9948 0.056 Y=1.14e°X-1725.06 0.9940 0.063
[EE(ERES A SR E-Dy Y =5.22X+0.03665 0.9977 0.14 Y=5.47548X+0.10149 0.9906 0.11
SETLEF A / Y=1.61¢°X-24516 0.9988 0.042 ¥=1.70e°X-28970.88 0.9985 0.088
TS AR E-Dy Y=1.46X +0.03934 0.9971 0.18 Y=1.42665X+0.03232 0.9954 0.10
TR SRS Dy Y=1.19X-0.01907 0.9970 0.03 Y=1.34406X-0.01734 0.9992 0.11
LB P -Dy Y=13.5X+0.05599 0.9975 0.04 Y=12.85X+0.12646 0.9955 0.10
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gk 2
4R F
N _
feaw h LT gy R ot )7 wpezs R
/(ng/kg) H(ng/kg)
IR E FEAEHFZ -Dy Y =0.267X-0.01041 0.9958 0.065 ¥=0.562X+3.67¢* 0.9978 0.076
IR b T g EE-Ds ¥=0.367X-0.01385 0.9982 0.055 ¥=0.513X-0.00576 0.9997 0.11
hrDURE / Y =1.27¢°X-3.94¢* 0.9987 0.052 Y=1.66e°X-14089.082 0.9996 0.098
SRS / ¥=6.89¢°X+2309 0.9981 0.17 ¥=6.95¢°X-15647.99 0.9991 0.12
SRS FLAEHFRS -Dy Y =0.278X-0.01650 0.9887 0.12 ¥=0.451X-0.00239 0.9974 0.31
R Ak Al AR 5E-D4 Y=1.45X+0.15137 0.9966 0.092 Y=2.37409X+0.32916 0.9931 0.11
PR vz ME-D; Y=0.078X+9.99¢" 0.9995 0.17 ¥=0.08943.X-0.00254 0.9978 0.097
AN FLZEME-D;  Y=0372X+8.94¢* 0.9992 0.042 ¥=0.43216X-0.00547 0.9997 0.17
FEMRZ / Y=7.26¢°X +1.16¢° 0.9992 0.15 Y=5.81¢°X+9.410¢* 0.9994 0.071
P RS FEAEHFZ -Dy ¥=3.27X-0.04018 0.9972 0.035 ¥=3.64519X-0.04403 0.9993 0.10
FIFER 35 2 M E-D;s Y=0.12X +0.00738 0.9976 0.19 7=0.27959X+6.011¢* 0.9978 0.21
AlARE Al SR -D4 Y=0.525X + 0.004 0.9974 0.070 ¥=0.56X+0.01150 0.9931 0.22
EASF / Y=3.79¢"X +837 0.9955 0.14 Y=3.81¢*X-1085.69 0.9991 0.10
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