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(1. MREERKRFEAIL T AERE, M 211166; 2. E= TR HIF.O, B 222000
3. LA PR TR AL, B 210009)

W OE: Be s 7 BAHAR I S OB A €0 3% - 5 D6 BT 2 (ultra performance liquid chromatography-tandem
mass spectrometry, UPLC/MS/MS)IllE MG 1 4 FPIUUR A 11 P iS5 R b i, B @
TSI B S U I 253, R sk A R o AR AL 0.1 mol/L Mcllvaine-Na,EDTA 22 i 75 2 5L,
B RN -BR IR A T 25 AR 11, HLB 1R 2 HOR:  42 J5 T PR St 0, LA e AR € i - B R T 4 22 s g s ) -
3, FECEARMERWOETE . R, S8R RMEIIZAE 4~500 pg/L ¥R EEE N R h RAFIZRMEC R
15 Ry R R 10.995, HLPIEERE N 0.4%~5.3%, iR HER(S/N=3)K 0.1~1.0 pg/kg, J7ikiE bR
(S/N=10)} 0.3~3.0 pg/kg, ZINEH 1.6, 16.0 F1 32.0 pg/kg BIFES EISCE K 80.3%~110%, 45 A JrExire
SR ETARER D AT A, SRRt (R B, T AT PELE, REXTUS A v DU BRI 225 W R AT, OB A KRR
i A RE PR SE AT o

SRR [EAHACIGL:, RO R - FR IR BT DUBRER, MEVAN; XSEE Py 2240

Simultaneous determination of 15 drugs residues in eggs by ultra
performance liquid chromatography-tandem mass spectrometry
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Disease Prevention and Control, Lianyungang 222000, China; 3. Jiangsu Center for Disease
Prevention and Control, Nanjing 210009, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 11 kinds of quinolones and 4
kinds of tetracyclines in eggs by solid phase extraction (SPE) and ultra performance liquid chromatography-tandem
mass spectrometry (UPLC/MS/MS). Methods The positive cross experiment design and covariance analysis were
used to find out the influencing factors of the detection method. Samples were ultrasound extracted by 0.1 mol/L
Mcllvaine-Na,EDTA buffer, then deproteined using Na,WO,4-H,SO,, and the extracts were subjected to HLB solid
phase extraction(SPE) cartridges and eluted with methanol. A multiple reaction monitoring model was developed by
ultra performance liquid chromatography tandem mass spectrometry, qualitative and quantitative analysis was carried
out with matrix matching standard solution. Results The calibration curves showed good linearity within the

concentrations of 4~500 pg/L with the correlation coefficients » of 15 kinds of drug above 0.995. The internal
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accuracy was 0.4%~5.3%, and the detection limit (S/N=3) of the method was 0.1~1.0 g/kg. The quantitative limit
(S/N=10) of the method was 0.3~3.0 g/kg. The recoveries of 15 kinds of analytes were 80.3%~110% at the spiked

levels of 1.6, 16.0 and 32.0 pg/kg. Conclusion The method is optimized for sample pretreatment, which is quick,

simple and reproducible and can simultaneously analyze tetracycline and quinolones in eggs. It is suitable for the

accurate qualitative and quantitative analysis of a large number of samples.

KEY WORDS: solid phase extraction; ultra performance liquid chromatography-tandem mass spectrometry;

quinolones; tetracyclines; eggs; covariance analysis
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BrA: R UL RA R 2 iz A T R L
BIERIR TS BIRYT . NGB . WAPTAE R R
GBI, RS IRk G R h B2 KR B
FEE A NEREY . YEERIEYFE, HEARPY
BHNEITTE RS PSR, AR RS S AR
HAUE A B R IE, SR, R R
R AT Z —, IARAIXIREE, N 4~5 DA EILEE
% NERIE B P R X 2 7 e A6 1
F, RIS A AP FHUNE, ESERRA T
AR R AR 38, NSRS E b YR &
FREP, DUER TR E H AT & 1 3l A G AR
BRI —KPiAERY, Hivh S e . MK
T T2 0 7 XS P s T 2SR DY IR 2 2R R R

W PR A TUUIE A |k . A VLA R DIIE
GEHT/ANFRAR), Gl ATUERE . AWikitn Lk
SRR UITELS . E A B ERUTTE I IEE B4 . DUER
RELIEAIF TR EEAC B IR, S50 & FR P T 4 2
A P B S B ) — R U, st R AL S At h 3,
4 Pior R RFEEEEE, WEE WY YA G Y, )
GMERETIEREGY. MEPEAREENINAENA
RS, HIW R S h AR B PEBEZS ITTEY) . S
TRAR T 14 T A B 12 22 SR O AR LA R IR, A Lt
R HARNA, ASCNERRN-mRIETTER], LBRFEMS D
RS FAEY, DERIERT pH S18EBORM pH HHifk,
1R 4D FRER 4

Al 2 G I 3 A 2 G maema
Wk 8 R AR M - 22 AR 32 (high performance
liquid chromatography-ultraviolet, HPLC-UV)P! | ki 4
0,7 £ B BT 3% 75 (high  performance liquid chromatography
tandem mass spectrometry, HPLC/MS/MS)P'! | #8350k AR
o % BB OB BT 3% 7% (Ultra high performance liquid
chromatography tandem mass spectrometry, UPLC/MS/MS)
U2 131 W B¢ 4793 15 (enzyme-linked immunosorbent assay,

ELISA)™  BUE I SR ES | by ki)
PRI AR AT S AR TR AR 1 4

il

MRz —, HAPE, fef . RSN, fEmEet
W4y I 0 T A2 BIOCTENS, fErk . 2. fke .tk
T ISR T2 RN, UPLC/MS/MS Al
PR A A R SRR, R
W2 I A 2R A b 2 5 B I e )

2 MREREE

2.1 LEEANIET

B BB 235 - BB R B 1 (XevoTQD, 32 [E Waters
o5wl); BRIV (S22H, EE ZEALWAY A H); HFK
F (XS105DU) . HL F K F (AR2130)( Ff = METTLER
TOLEDO 7~ #]); JigimiEA#(VORETEX-5, Kylin-Bell 2
Fl); AHELHL(EEE Sigma A F); BRME O (50 mL);
% i 11 (PHS-3C, FilE#E % B = s A R A ), AR AL
(N-EVAP™112 8125, 2£[# Organomation 2\ w]); HLB [#4H
FEHURE (35 [ Waters 23 7)o

PR (LG al) . £ U Z RN (43 i 4y . TR ER A
TR AT HTAR) | R RR IS (ST AE) . IR AN (S BT A |
R (R sl )P E R ER, Bifg); Y L E R
(95.6%) . PUIFZ (97.7%) . 4 8 K (94.6%) . 5k J1 8 R
(98.7%) . JR H WE(98.3%) . Wik V> A (99%) . R D A
(>95%) . FEHE A (99%) . HHEYE(>95%). AHFIDAE
(>95%) IHHLUD B (97%) I8 VD FEL(98.7%) TR (>95%) |
RIVD AL (94%)ER TR — 50D A2 (98%) . D6-VUIREK (>95%) .
D3-5 /)55 & (& [# Dr.Ehrenstorfer GmbH 23 7).

2.2 ARECH

Mcllvaine ZZ#&: #% 1000 mL 0.1 mol/L #74F B2 1A Y
5 625 mL 0.2 mol/L BERRA AR S, MRS
L4 PH & 4.0+0.05,

0.1 mol/L Mcllvaine-Na,EDTA Z& #i: #HL 60.5 g
WV ZBRENFE A 1625 mL Mcllvaine 25 #hi H, 7843
Pt S%HWIKER; & 10%0V:V)H R 0.2%(V:V)H iR
HIZK I

PRUE TR 3 PR IUPR e i B T 10.0 mL A7 A 2R
h, AREBEMIFCAREZZE, mEMESREE R 1
mg/mL, -20 CRAF, AR 12 ™ H o b TAER: ik

=

H
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BRI IR TR BAETR R, IR SRR IR . &
A IE N 10 pg/mL.

2.3 HmEE

231 WAEFGk

WO BRI S5.00g SIHKAF S E, EF S0mL, &
L, BIA 0.1 mol/L Mcllvaine-Na,EDTA 2z ik 5z i
W 20 mL, #7510 min, AIIA 1.0 mL 10%43BREN IR R IR 5T,
SEEMIIA 1.0 mL 0.33 mol/L BRI, RS, F 10000
t/min .0 10 min(GREME T S C), FMA 0.5 mL 10%EH
FIYAIOR AT, SERIA 0.5 mL 0.33 mol/L BRI, RS,
F 10000 r/min &0 10 minGREMLT 5 C), RiFHwACH
VEAGHUE, BOENUIEY N 20 mL ZE i, A 10
min, JMIA 0.5 mL 10%E RN RIRSI, SLRUMA 0.5 mL
0.33 mol/L HRERYA, 1’2, F 10000 r/min Z5.0> 10 min(fi
JEMRT 5 °C), Uk R A1 2 K BIEW, Rk,

b % HLB EAHZETAE A 6 mL FEE, 6 mL
KITALIE, ¥ RIS HUB BEAAE BT, FReemioe 4
e, MUK 5 mL 5% H KR e/ T, T 6 mL HH
FEPEME, Aad AR E A T 2 mL/min, YCAEVEIBLE,
AT . A 1.0 mL 0.2%H - 10% H B /K 58 0 i, 1000
r/min JEW, IRZ 0.22 pm IR RS, A R SORAH @
Tk R IR T A2 .

232 AF oA AR KB &

TR A PR I TAE R WA R S A R B 4~500.0
ng/L BIFRHERIIE R o FRELS A S BRI G ) XS 8RR A
(BRBAPERE§)5.00 g, fiIIA 1.00 mL 4~500.0 pg/L FRifEIRR
SR [ B A T ER ORI A
2.4 UPLC/MS/MS 1%

24.1 REHEORABEA

Waters Acquity UPLC™ i & 80% AR (2,3 {%; BEH C18
FE(100 mm>2.1 mm, 1.7 um); #EAERE S ul; FEE 40 °C; 3
It A B 02% W, B HHEE, C WL, WEHK 03
mL/min, BBV SAAEILE 1.

R 1 BERBEY

Table 1 Gradient elution conditions

I} ] Lk - B N
(mL/min) ~ 02%WE(%)  WE(%)  ZWE(%)
0 0.3 90.0 5.0 5.0
0.20 0.3 90.0 5.0 5.0
4.50 0.3 45.0 27.5 27.5
8.00 0.3 40.0 30.0 30.0
9.00 0.3 1.0 49.5 49.5
11.00 0.3 1.0 49.5 49.5
11.10 0.3 90.0 5.0 5.0
15.00 0.3 90.0 5.0 5.0

242 JREFM

B IR WS T B O IE R T
(ESI+); £ W & F Wil (multiple reaction ion monitoring,
MRM); BB HLER 3.0 kV; B IR A 400 °C; 4
FLERS S/, WK 50 L/ B H o & aia
R, WE N 800 L/he sEME | R i B 1 X) S HEL AL L il £
R L 2,

2.5 BUBAEER G5k
1 Excel 2= RIEL#HE, SPSS 20.0 X HE TS 34347 o

3 HER55H

3.1 15 Fo R RILE

A SZEG A 0.1 mol/L Mcllvaine-Na,EDTA(pH 4.0+0.05)
FEECEFRMEA Y, HLB Ak, 8505 8 R N- BRI T
SR A REERTTEE, H. 10%H3ER4M-0.33 mol/L FRERRT4E A
R/, HOER 10%488240-0.33 mol/L #ifR 2265k K4
TALEY . B R 15 R B 1

2 ISWHAYNETERLESHEEST)
Table2 Main mass spectrometric parameters (Quantitative ion") of
15 kinds of drugs

&Y HETF O FET HLBREN)  REEREENV)
+EE 4613 4263 36 18
443.0 36 14
EFHE 4793 4442 40 20
154.1 40 30
WEATEE 4453 428.0° 36 14
98.1 36 40
PURE 4453  410.3° 34 18
427.0 34 15
W RE 32001 2763 38 18
233.3 38 26
EMERR 2622 24427 40 16
216.2 40 28
FH M 2622 2023 30 32
126.2 30 50
WHUYRE 3323 231.2 40 34
245.3" 40 26
KRV R 3343 29037 38 18
233.3 38 26
WEWRE 3522 2652 44 24
237.2 44 30
EHEWE 3583 82.2 44 44
96.2" 44 22
RV E 3603 24537 44 26
722 44 28
HRURE 3623 318.3" 40 19
261.3 40 29
WHivb A 386.3 34237 44 26
2993 44 20
ZHRVYE 4002 35637 44 18

299.2 44 30
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1: MRM of 20 Channels ES+

100 — 4§75 K Difloxacin 4.17 400.236>356.25 (erfushaxing)
% i 3.51c4
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
o 1: MRM of 20 Channels ES+
i s 5 s 386.28>342.31 (shalashaxi
]9)2 i Yohi¥b B Sarafloxacin Ghalas ]a);;l;egi
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
1: MRM of 20 Channels ES+
100 3.50 362.3>318.3 (yangfushaxing)
% i S B Ofloxacin 7.16e4
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
3.84 1: MRM of 20 Channels ES+
100 P . 360.32>245.291 (ennuoshaxing)
% JLiEYY B Enrofloxacin 5 694
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
3.76 1: MRM of 20 Channels ES+
100 JL G B Danofloxain 4 358.3>96.201 (dafushaxing)
% ﬂ 1.00e4
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
1: MRM of 20 Channels ES+
100 9% 2295 B Lomefloxacin 3.80 352.222>265.235 (luomeishaxing)
% 1.28e4
0
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
353 1: MRM of 20 Channels ES+
100 R fi b B Pefloxacin f 334.31>290.29 (peifushaxing)
%3 2.52¢4
0
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00 6.50 7.00 7.50 8.00
364 1: MRM of 20 Channels ES+
100 R ¥ Ciprofloxacin Hydrochloride y 332.278>245.281 (huanbingshaxing)
% 321
1.03e4
0
050 1.00 150 2.00 250 3.00 350 4.00 450 500 550 6.00 650 7.00 750 8.00
1: MRM of 20 Channels ES+ 6.14
100 i . 262.24>202.254 (fujiakui) .
%j % F % Flumequine 3 5161
0
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 550 6.00 6.50 7.00 7.50 8.00
516 1: MRM of 6 Channels ES+
19)2} #i 737 Z Deoxytetracycline _J\ 445.18>428.2 (Qlallgll?§$:;
0
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00 6.50 7.00 7.50 8.00
3.80 3: MRM of 2 Channels ES+
100 " ) 345 7 445.18>410.19 (sihuansu)
% ‘ VU2 Tetracycline [\_A 2 11ed
0
0.50 1.00 1.50 2.00 2.50 3.00 3.0 4.00 450 5.00 5.50 6.00 6.50 7.00 7.50 8.00
353 2: MRM of 2 Channels ES+
100 ey . 320.13>276.3 (nuofushaxing)
%} i 98070 FE Norfloxacin ﬂ 1.55¢4
0
050 1.00 150 2.00 250 3.00 350 4.00 4.50 500 550 6.00 650 7.00 750 8.00
100 * _ aza HI5 0 479.146>444.167 (jinmeisu)
%t 4% F Aureomycin M 5.80e3
0
050 1.00 150 2.00 250 3.00 350 4.00 450 500 550 6.00 650 7.00 750 8.00
501 1: MRM of 20 Channels ES+
100 SEMERZOxlinic Acid y 262.22>244.2 (ekuisuan)
% 337 1.06e5
o i
050 1.00 150 200 250 3.00 350 4.00 4350 500 550 6.00 650 7.00 750 8.00
100 3.79 5: MRM of 2 Channels ES+
3 . 461.3>426.3 (tumeisu)
% |- %7 # Oxytetracycline 2.03¢4
0

1.00 2.00 3.00 4.00 5.00 6.00

B1 15

Fig.1 Quantification ion

7.00 8.00 9.00  10.00 11.00 12.00 13.00 14.00 15.00

il 34y 4 S

chromatogram of 15 kinds of analytes
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3.2

EREBRFGEMNIEN

AR AR ATER . 20508 3 Rt bk
FES LT B AR A PN R, T A RN S s
PR S A A HLERZE ), T4 ) s - g s 55, XL
FURW R SR . SRR R R 2
FEFRCEER, 20 mL #EBGRFAINA 1.0, 1.5, 2.0 mL JL3ER,
BROJEAMIN0.5 mL FIVER], Bty i 1.0 mL FIERIELL, &
JEANIN0.25 mL FHE TR P50 SEH 2 BH 20 b i ATTHE R,
VORI R A/D, H EE A 28 AT, E00ess il
D NGIAENEBRE A EK, $ASSGEA 1.0 mL JIEREL,
FEANIN 0.5 mL YTREFR 0, KA IIBCRET, FLI R4
33 RNUFENEZmERIRE

t2e 3 ME 2 AT IS, SRR . R . RERL LT L
T P AN - A IR 1T T 791 PR e ARSI 30 T B T ) SR R K
B 2 AT IS LAEIZE, #F 0 JEBRH B E,
TN ARG i iT 5 70t 2 BRI 8 i o (. JH] SPSS 20.0
YA H T I 2200 00 1 544000 3 Iris sl & 2t
RIS ENEWEE

Table 3 The influence factors of detection methods

FEM, ZHPE. BEVPE. BRI, BEDE.
R B 0=0.10 Kk, RIZAHE, HBEAR, B2 4
HEVEAES, ERUE . WEVE ., SHEVE .
PR SR ELM 3 IR RIA R AR | TSRS
My BRI R, AR S T 4G i 4y BERLR I3
01 WAL RARPRIN, AERAZRIFFEX, &
KA R RGEIRZE T AERENLIRZ2E o 5 —F 90 BE A 1o M g
BARN: SF 1550 3> 555 8> 55 5> 4R 6 L AT 441, R
R AR AN ER T IR TGRS 1S FhZiEk e,
T BLIL R VCECAR M B AT . EIRN- BRI 2R B SR IAIK
T AT B iy, H R R e BR R £ PR A8 A
WFBAE 235 5 (hitk il S ik R ) P
R, AR 40 TRLEEXT AT I A R, R
T BRI O LR RE A BN, TR 51152
MsEIA R, TUHRH 2R, BB E S PSRl 0%.
FIGHEERERAN L | IR PRI, PRI VD B Bk S R e
Ik, 7 53.2%, 3RV REFIRIEICERE, N 89.6%, KMk
B P A URTRE S HEA T 2 URERIR, DA R v R

A B C D E F G
=} S I N
2 g—_—— = S S — S TV T
PRAETER BAMERERD OBSEREC RUEER EREN-GERR JUE b, 4R
1 " . . - - _ T &Ry
N — . N
2 + - - - + T, WARAT DARIE SN
| BT o
3 + - + - - + + AMERYF, BRI 1R
< f2
4 N _ 4 _ +2 mL) + + W =h=2 C)VA
S e I e e xr
5 + + + - +(2.5 mL) + + VT, MR, B
S O g s Y =
6 + + + + - + + IR, KPR, B,
S P VLY }
7 + + + - - + + L, S
S E VY - s
YRR, LR, BT
8 + + + - +(2 mL) + + N -
BEE 5, 65
10000 i o HERDE a 30000 DA ) R :z:::;‘ £ A 70000 e
zggg = 2000 - 25000 - 14000 - 60000 -
so00 20000 . 12000 50000 L
gggg 15000, o0 10000 40000 . -
- - 8000 .
4000 10000 L e 6000 50000 i
10000 A 8 20000
3000 o - 4000 . ]
2000 2008, = P % 10000 Y i
1000 g o 2 2000 g 2000 F
ol 0 100 200 300 400 500 [ it o
0 100 200 300 400 500 -5000 > °0 100 200 300 400 500 600 _2000° 100 200 300 400 —10000° 1007200300400 800
f A AR R TR
]32::;:;2 B _ e Ul 30000 e : ]22333 A o GESUE B
160000 o 50000 2009 16000 15000 “
140000 P 20000 14000 A >
120000 15000, 12000 10000
100000 30000 : - 13382 »
80000 10000 i - R
60000 20000 A P s000 P - 6000 x . 5000 i - :
40000 0000 . i > x ;:j:j:: - ] omrdt”
20000 [ g geiiiee A P - ofF Al 0 100 200 300 400 500
0 = § W 2 W o S O 1o 200 300 400 500
0 100 200 300 400 500 0 50 100 150 200 250 300 ~5000 2000 ; =5000
R SRR . — b Wb i
20000 SR _ T~ TR jéggg £ R — Wb o ERU%
a A :* =
15000 ’ e = 35000 25000 30000 -
o < |
10000 : 50000 23000 ) T5000 20000
i, 40000 e . 200 P - 15000 .
5000 i 30000 e ::22? - 10000 & 2 10000 )
J 20000 P 0000 & 5000 P - e
E o.“ 100 200 300 400 500 10000 all o j: N u"'—:" o - °
! : g o‘ 100 200 300 400 500 09 100 200 300 400 500 9 100 200 300 400 500 9 100 200 300 400 500
-5000 =10000 i =5000 =5000 =5000
N DRSS
K2 15 Frarr G Mo
Fig.2 The fitted curve equations of 15 kinds of analytes
ar B =1 > N =AY > > =N SO =AY > > =1 >
A 1SRG, Ay 3 SRIGIL, 48 SHla L, w5 SHGILE, o 6 SHIGIL.
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Table 4 Linearity equations and recoveries of 15 analytes
I3 (%)
ety BeE S A A — —— —— ek
(1.6 ng/kg) (16.0 pg/kg) (32.0 pg/kg)
TR A Y=55.332X+137.62 0.9996 84.2 93.8 103 0.4
Whivh & Y=32.8538X-94.8995 0.9982 89.5 98.9 96.1 0.5
E= NI Y=148.899.X+366.084 0.9998 87.5 102 97.5 0.2
B A Y=54.8092X-28.7473 0.9994 86.8 104 101 0.3
KA Y=28.9904.X+23.8473 0.9993 80.3 102 99.1 0.5
BRI E Y=26.6044X-+66.5698 0.9963 86.6 96.6 92.3 1.0
Sy R Y=48.6989.X+119.072 0.9997 106 102 97.5 0.3
WHT R ¥=22.2393X-74.7741 0.9994 86.5 102 99.8 0.8
WAz Y=67.3526X-55.1302 0.9995 93.6 97.8 105 0.3
AR ¥=355.237X+181.803 0.9989 88.4 101 110 0.1
MR Y=52.0582X+57.5613 0.9998 94.8 98.2 97.6 0.4
1THER Y=33.511X-41.8928 0.9994 89.7 95.0 96.0 0.5
ILIEZS Y=43.9547X-7.48649 0.9997 83.0 99.1 105 0.5
BER Y=13.0518X+91.981 0.9986 89.2 92.1 95.8 0.5
WD A Y=40.2576X-0.647363 0.9996 91.6 99.8 105 0.5

3.4 ZHMXFR. BHR. EERSMEREEER

15 FEAYTE 4~500 pg/L JEFEINZME RIF, LM
KRB >0.995, HEHEHE R 0.4%~5.3%, ikt iR
(S/N=3)K 0.1~1.0 pg/kg, JikEmRR(S/N=10)4 0.3~3.0
ng/kg, BAVERESL S BIINA 1.6 16.0. 32.0 pg/kg 1Y 15 Fhik
Y, CELE 80.3%~110%2 0., W% 4.,

3.5 ELPrtERSHT

X120 AXSEH 15 Fib-S Pt ke, Hd 4 41K
HATRD (2.5~19.4 pg/kg), 1 AR RN (2.4 pg/kg).

AHIFFE ST, 48 R A - R - T A A B o BB A %
SRR BHEEAS NG AR 11 Rl v R 4 i 2R 2R A4 G
Jiik e GESIREN-BRIRIR UIVERE b rP R TS W), B0
TEUEIG, RO TR AR SE AR AT A TR L AR D7 ) REBUEE |
R R H BE T JE XS RS A bl P TR A DU PR R AL 5 W)
AITRINEIN 2, A5 % M7 IR EU D | f] 5, 529 0B A

EEPES
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