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¥ E: BW @7 QuEChERS 454l m RORHH (0,335 - 33 156 BT 3% 75 (ultra. performance liquid chromatography
-tandem mass spectrometry, UPLC-MS/MS)& s A il 4 P Je Fo A 40 rp EL s MOsk B B0 vk B3 AR
HEE-1%20K (2:8, V:V)B A HRIRUS, 11 QUEChERS i35l &5k, UPLC-MS/MS K, A5k E 5t 4347 .
R BT 0.5~20.0 ng/mL i A BBl N LM R A, ZRTEHIC R AN 0.9996; £ HiBR
1.0~2.0 pg/kg, ERFRA 3.0~6.0 png/kg; EWMEEARTE 7 Fh A= Py 2H U a4y 32 0y SEBTU 55 400, 7228 i rp i ot
BN IR, A 75.45%, 7RSI BN AN o AR NARIE T, EL s A BT A SR 4 [
WOR Ry 101%~111%; 3 A B ZK T 57 34 AN 89.71%~103.94%, AH X 47 #E I 22 (relative  standard
deviation, RSD)Jy 0.95%~6.58%. 4RI Xy ik REUE S | W% EEAr . MEREE S . ATALIRET(E, AT LME N4 A
e LR 2R [ vt R B %) PRI v

X#iR): QUEChERS; = 0 AH 35 - HR IR T 1 v LM bk, 2F PR S L2

Simultaneous determination of baquiloprim residues in beef and its tissues
by QuEChERS-ultra performance liquid chromatography-tandem
mass spectrometry

YUAN Bang-Qun’, WANG Qiao-Yun, HU Zheng-Rong,
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(Loudi Institute for Food and Drug Inspection and Testing, Loudi 417000, China)

ABSTRACT: Objective To establish a method for the determination the residues of baquiloprim in beef and its
tissues by QUuUEChERS combined with ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods After ultrasonic extraction with methanol-1% ammonia (2:8, V:V), the sample was purified
using QUEChERS kit, detected by UPLC-MS/MS, which quantified by internal standard method. Results The linear
relationship of baquiloprim exhibited excellent correlation within the mass concentration range of 0.5-20.0 ng/mL, with
a coefficient of 0.9996. The limits of detection ranged from 1.0 to 2.0 pg/kg, while the limits of quantitation ranged
from 3.0 to 6.0 pg/kg. Baquiloprim showed matrix attenuating effect in all the 7 types of beef tissues, and the
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strongest matrix effect was found in the bovine liver with 75.45%, while the matrix effect was not obvious in the

other matrices. The recoveries of baquiloprim in all matrices were 101%—111% after isotope internal standard

correction; the average recoveries of the 3 spiked levels were 89.71%—-103.94% with the relative standard

deviations (RSD) of 0.95%—6.58%. Conclusion This method is sensitive, precise, accurate and easy to use, and can

be used as a rapid method for the determination of baquiloprim residues in beef and its tissues.

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

beef and its tissues
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[ i 3 4K (baquiloprim, BQP)J&: — & M- 12 17 J5 il 1 1
FEVEA R, REASHN I — S BRd S5 DU A R, AT RE
WraHTE DNA (4 - A S Gk, BA S =HE YA
B (trimethoprim, TMP)FRBLAIHT BTGP, 555 BT
JHeHa 550 TMP ., — B 40\ iE (diaveridine, DVD)AH [t;, BQP
APURTE)T L TR A WA, HAER N TR T
J& TMP [ 40 1%, H HET R AN 25 8 bk WIBORE, 19
FRz1; BQP JEKALHIN, 1M TMP JEMmal; Ha, 18rke
PEH TMP X, JTEHRRIREEYE, HLIC TMP X N ZE WA

o BT R, Ak O o R RIFE E A
TR BRI RGN 2 — o DFTE R s TESh A ik
FAAFBU T DATPA O A A RR T A RS, Sk i 5 5 3
BB i 2 4 PR SR RO SCfr, SR DG Lk i 23 1
Bl 5 2 5k B B AR HEAS KT 58 3

] P A0 ol Tk Jhe 245 0y Jo 0 485 2850 P A 1 SR AT H
RO R IR St AT
G kU A vk MY OO @1 7k (high
performance liquid chromatography, HPLC)!'> 31| Vi (33- 5
1% (liquid chromatography-massspectrometry, LC-MS)!4 18]
USSR 3 i o BT R AR S Tk
YIRem; D6 R M e PR A 22 I A4 g )2
Brid: R BRI, MELLSE PR 540 BT, G WA — b
WY, AR ArHUAE RIS . HPLC Y R AU ALK,
FEPR TR A, B AL B4 A 5T 4 B i AR BR T
oo LC-MS HA RBUE R . RS0, 1E0 2S00
TR AR B BT i Al b, S 28R AL G Y 0 R B 4y
BT, SRR 2R B A BT AR vk

QuEChERS (quick, easy. cheap. effective. rugged.
safe) g — il T4 77 it K ) 0 PR HURE i i AL B OR
QuEChERS J7 &4 A | R0 5 AR Afl B2 vy . i
JUFE T oA B . R A R A A
fp $a120221

GB 31650—2019 B A EZbriE &b B2 iR
R B R ) X i i 218 B T 24l fre — P A E ke P
A AR CBR BB, F Ol B P B i i e 2 2

) (sulfonamides, SAs) 15 & 5% B P & (maximum  residue
limits, MRLs) A543 0.1 mglkg, T840 TMP &1
L 0.05 mg/kg, BREAPY. HAS | OB 2% E K wi X
B T RUR . - PR A LM R PR MRLs(F& 1),
{EL R AT G T B 487 it o ECL e PR iy Ak A
DRIt TR e b Gl e I S FAR S ] Ry
FARHE

ARBIF 5 LA B TR0 e 184 555 B s b Ol R B ST X 42,
T G AL A A R R P O A R e AT ARG SR
() QUECHhERS i &b FR 4% 4 R w2 s80BOHH €633 - Hf B0K T i 1%,
KBS RIS RS R LB AR SRy, BRI S BB

il b B 2 A A

*1 zFER&T BQP i MRLs
Table 1 BQP MRLs in animal-derived foods

[E R AHIX Yyl MRLs/(ng/kg) (iRl A
10 Jg W5
300 JHF I
* 150 (=33
) 30 5
40 Hg W5
1 50 JHF U
50 (5113
150 Jig W5
10 (=33
P * 300 JFF I
30 5
HA # 40 ]

1 MR5ERZE

1.1 w5
2 PR B L2 2 46 S B0 R AR A ST B A I A U T 2801
MM P E Bk Hiiyy . M. FREAEmEE,
FEE(fGital, S5E Sigma W), ZME(@igal, £E
ERF IR, PER(GIGLE, 35EFER R /R B R
o), CRRER (A, i SR B BR AN FD;
20K, LR 2R ZahER (b al, dbat E 24 E A
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F4 B ¥); BQP(LERE 99.4%) . BQP-Dg(ZERE 99.6%)(H M
I B AR B A B2 Wl ) o
1.2 UFE5E%

1290-6460C 7 i = %30 A €6 15 - 8 1 Jo 3 156 R Y
Agilent ZORBAX Eclipse Plus Cg i1 (2.1 mmx50 mm,
1.8 pm)(3E [ ZHEAE A Hl); TG20KR-D #5388 R 25 O AL (K
VP ARIE LI ER A PR ), KYJT-3A ZWAX b 4R}
HA RN HD); XS205 FHL TP (et 0.1 mg, Fir Mg
FERIZ 8], WH-2 B e de (I PE A ALER )
Cleanert MAS-Q b4 (RN L AREH A FRA H);
Cig BEMIZEEA: (500 mg/6 mL, HEIIGE & 4 Yk A R
A); MCX B AZEBUE(60 meg/3 mL, £E Waters A H]);
HLB [EAHZEHUGE(60 mg/3 mL, LA FEAYRHEA RA
#]); Purelab classic #H4li/K &4 (15 E ELGA 2~ Al).

1.3 RiRECH

BQP #31EAE 4 (1.0 mg/mL): HEBHFREL 10.0 mg BQP,
A EEA %2 10 mL.

BQP-Dg FRiEME4 (0.1 mg/mL): AEFHFI 1.0 mg
BQP-Dg, ffiFHHIBEZSZE 10 mL. ARAERE ST AEAE S0 R
2~8 °C, {17t 6 A -

BQP #R/E(# (1000 ng/mL): W HUFRIMERE £ 0.1 mL,
FAHBEEZS 2 100 mL,

BQP-Dg FRfEf (1000 ng/mL): W IUFR A% 45 e
0.1 mL, i EEZZE 10 mL. SRAES TR AEE S R
2~8 °C, {R1FmHE) 1 4-H .

14 HEmAIE

FREL 2.0 g(R5 8051 0.1 mg)¥5 JTRE A 22 50 mL R0
B, MEFINA 50 uL PARERAEREIE, WA 10 mL 1%%
K-HPER:8, V:V), IRHEIRE] 2 min, A $ZEL 10 min,
12000 t/min #5.0> 2 min, B _EVERZE 10 mL &0 & H .

QuEChERS Fifb#RE:: W [35# 1 mL % Cleanert
MAS-Q #HbA ., WIEIR ] 2 min, 12000 r/min &5.C> 2 min,
it 0.22 pm JEIRGFLUERE, AR R BORAH R - B T Y
E

W AHZE BT AL H: AR 5 mL HEE . 5 mL /K 3Gk

AHEEEUFE(C 5, MCX, HLB), SRAFHEARIRIE, W R 1 mL,

IR EA ARG, B E 10 mL B.0%, i 0.22 um
J IS LUB R, AR = OB (135 - FR IR B i S 7
1.5 ot

JE S5 W25 2 F I (electrospray ionization, ESI)
FHIEE T ST E 4000 V; B JRIRE
350 °C; FALSIE 11 Liming S50 SE F7 40 psi; $13H07
R £ 5 0 Wi (multiple reaction monitoring, MRM),
HAbFESHOLE 2.

%2 BQP. BQP-D¢HJ MRM £
Table 2 MRM parameters for BQP and BQP-Dg

W TREWE BT 7T HREE REEREE

/min (m'2) (m'2) % %
171.1% 29

EmEAk 2,128 309.1 135
266.1 33
296.9% 20

B EIR-Ds  2.108 315.2 130
173.1 20

s R T
ik 44 Agilent ZORBAX Eclipse Plus Cg A1
(2.1 mmx50 mm, 1.8 pm); WS A 5 5 mmol/L 244,
TLEhAH B R R, i 0.4 mL/min, FFFERL 1 uL, BREEUE
JBEFE Y WL 3.
®3 BEWRHEEENBERRER
Table 3 Gradient programs of mobile phase of ultra
performance liquid chromatography

Aisf 6] /min Al% B/%
0.00 95 5
1.00 50 50
2.00 10 90
3.00 10 90
4.00 95 5
6.00 95 5

1.6 J33E¥IE

AW E A TEAL ST AR . e R v
W . F 2 M LBV (matrix effect, ME)SEUEAT 5 206
TE o 3 3 A BRI AR 3 5 R ) e JEE A v o 114
i O R PEAY ME; 38 3 [ 45 FRE i E8 075 I 4 okt 4 5 5
ffi%5 LOD 1 LOQ, PME S5 LL(SIN)R 3 B Ay 4Gl v
FEAEA LOD, SN 2 10 B AR BEVE &y LOD; il 2 [ 23
FURE RS I 3 N A B (b 0 A 7 s DS 6,
B E LM 6 Uk, TEAS 735 I T 1 IOk 25
1.7 #HIEAIE

ST 3 AR, AR (- B SOR S Y
¥4 1 Quantitative Analysis (Version B.07.01)#K k47
AEIR . BRI 54307, Microsoft Excel 2016 #A44iit43
MrBcie; Origin 2021 FEAT 1G4 38,

2 HREDR

2.1 BEMREGEIE-RRFUEESG MK

i S AEAL: BQP Al BQP-Dy 4375 -NH, % [ (&
1), S0P, & T ESIHE T O BT R EE ) 500 ng/mL
PIFREYI I AR RS, 76 BSIHEEU T b e, Ik
A, RS [MHH] ME T8, ERBEe T, AR5,
i T B LB Rl FE BE & (collision engrgy, CE), 3K
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T BT PRI 85 BB 8 40 B e it

B RUENE B o AR LR A I B A e A
oM.

MRM &7, #1756 HAE

N
pc” b
1 BQP il BQP-De 7> 14514
Fig.1 Molecular structure formulas of BQP and BQP-Dg
TRORR a3 SRR AL R A AR B e AR Y VT B A
X HARYD T B AR . IR | i N AR A R
A 140 160
120 315.2->173.1 140 315.2->296.9
100 i 120
80 w 100
80
60 60
40 40
1 2 3 4 56 1 2 3 4 5 6
£ B3 B[] /min 1R B3 it 1] /min
500 500
400 309.1->171.1 400 309.1-> 266.1
300 = 300
il =l
200 200
100 100
0 0
2 3 4 2 3 4 5 6
’.?éfﬂﬂﬂ/mm {4 B4 BisF 18] /min
c 5 3152 1730 3% 3152 ->296.9
140 160
120 N %gg
B 100 B 100
80 80
i o
40 20
0 2 3 4 2 3 4 5 6
Eﬂﬁl/mm ﬁ“pﬂﬂlﬂ/mm
700
e 300.1 > 1711 600 30.1 ->266.1
500 500
2 200 = 400
" 300 = 300
200 200
100 100
0 0
0 1 2 3 4 5 0 1 2 3 4 5 6
PR ER 15} 8] /min {5 B2 5f 1] /min

B3 H AR B R, ARBFIT 4% 5 T E-5 mmol/L
LIR%EE . -5 mmol/L ZFR%EL . H(0.1%H iR)-5 mmol/L
W% . 25 (0.1%M 2)-5 mmol/L ZFR%Ek4E 4 R sh ik
F, REWLE 2. HET N, £8P MR s,
BQP (i i 54T R sh AR AR RS, BQP [ H g ]
AT, ELm R R, A%, B BE-5 mmol/L ZBREZAY TR
BIFHIR R .
2.2 EEUAFIMLK

AT BERIT AW . R ESE 7 FhEER A+ BQP Y
AN Ty i, T B — B4R O SRR BT T, M
PIARAS B A I ISR . AR 19 e 58 T 1 i 2 5k B
Rl 6 FHARBUAR 20 . A EERIRO 4R IICR, LR
3R, GERILIE 3. AR A LR E R R BGCR
TR S, A 5 FILT b, H RS BUCR A

F NG, FE¥HEWCEN 57%~87%. I, %8 BN
BQP 1Y = ZRBGAF]
B 110 110
lgg 315.2->173.1 188 315.2 ->296.9
g0 s 80
= 70 = 10
60 =60
0 H
40 30
0 1 2 3 4 5 6 1 2 3 4 5 6
A5 B4 B} 1] /min £ £5 15t [B] /min
350 350
300 309.1->171.1 300 309.1 ->266.1
250
# 500 " 250
o8 200
= 150 o150
100 100
50 50
0 0
01 2 3 4 56 2 3 4 5 6
5 B4 B[] /min ﬁﬁnﬁﬂlﬂ/mm
D 160 180
140 3152 ->173.1 160 315.2 ->296.9
120 140
i sy 120
] ]gg % 100
=80
40 40
01 2 3 456 2 3 456
5+ B4 B} [8] /min FA B} 8] /min
600 309.1 > 171.1 288 309.1 -> 266.1
500
400 400
i
300 %( 300
200 =200
100 100
0 0
01 2 3 45 6 01 2 3 456
15 £ 15t /5] /min 5 £3 15} ] fmin

WA, B, C. DAMIMRERENAA N BHEL0.1%H R)-5 mmol/L Z % . ZJE(0.1%MH i%)-5 mmol/L Z.iR%% .

FAEE-5 mmol/L ZBR% . ZME-5 mmol/L Z FR%#

; 315.2->296.9 S BQP-Dg iE i

309.1->171.1 Jy BQP EH BT, 309.1->266.1 Jg BQP E B T,
2 BQP F1 BQP-Ds MRM f&,ii 5]
Fig.2 MRM chromatograms of BQP and BQP-Ds

BT, 315.2->173.1 ) BQP-Ds BN T
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Fig.3 Influences of different extraction solvents on the recovery

R SRR IE, A HLIET AR NS Y L K

1% EREPY . 1%% 7K. 0.1 mol/L Na,EDTAP”, 0.1 mol/L
Na,EDTA-McLlvaine 2% il ™45, A7 B Rl . 45
G AT K HARPRetE, AR E SR T FE(1%A
7K) B EE-7K(8:2, V:V) I FE-1%ZK (8:2, V:V) , FE-0.1 mol/L
Na,EDTA-McLlvaine %% ¥ ¥ (8:2, V:V). H E-0.1 mol/L
Na,EDTA (8:2, V:V)EHBGRANMFLIBUHER, 45RE 4 fF
Ne HIEE-ZK(8:2, VIV)FEARIF . A 3 T b g Ml AR T
50%; H-0.1 mol/L Na,EDTA-McLlvaine Z% it i (8:2,
V:V), HIE-0.1 mol/L Na,EDTA (8:2, V:\\W)TEAE I, )i
ISR A EDSCRAR T 40%; HEE-1%20K (2:8, V)R T
HoAbSRIBGAT A PRI i, E 7 AR P24 el
BN 75%~93%. FIL, ¥ BE-1%ZK©2:8, VIV)TERHZEL
RAIT R G 22AF5%

Bl FFELK (8:2, V1)

B I (1%%0K)

120 -3 HEE-1%4%0K (8:2, V:V)

B F#£-0.1 mol/L Na,EDTA-McLlvaineZZ 1k (8:2, V:V)

Lo | = 0.1 mol/L Na,EDTA (8:2, V:¥)

80 - & (L]

/%
3

40

20

0
CREL i o S D 7B S S S
SEFTRE
K4 RBGERI L

Fig. 4 Optimization of extraction solvents

23 BHEEREE
WP AL B A2 - AR (3 I, e e e

Wt L Rtk R Ay SRS BT H AR R 3 4 | 4r B Analifk
AR SR BEAM TR AR, k32 18 P TR 2 5k B A 201
QuEChERS 2 7£ 43 L[ A1 A& HURE Ay b T % r ir b R AR
JEH 5 [E AR ZE . QUEChERS fIEHTE THE S 2 HL
BUREREUS, 5% I 2 QuEChERS ¥, ek
Wi\ B, IR RS RV AT _E ALY, AbEEEE AR, %
FRrE . TE RS R, AR, WIS 1 R S AR 255k
A % B 2R BRI

AR LLET 3 FEIAHZERG(Cl5, MCX, HLB)Y5
QuECHERS i G iy I o, 25 WLIE 5. Crg FEAEAR T
A T R AR TEDSCRAR T 60%; MCX REFEZE A, A= RE
H Y RHSCRAR T 60%; HLB FEFEA-AT o A0 FE 5 Y [R1I
FALT 50%; QuUEChERS 551 £ ) [T UAC A 33X 3 Fof T A4
WAL, 76 7 FIEFR A ISR R T 75%. Bk,
QuEChERS R BR A R A G2 195 4k i

120 (- [ QUEChERS

18
IMCX
100 -EIHLB

80

60

[ETI% /%

40

20

0
LT T I S B O
BT GES
S 4 DAL B SR B

Fig.5 Recoveries of the 4 kinds of different pretreatment processes

24 JIEWE
241 KWEHE., AER, ZER

£ 0.5, 1.0, 2.0, 5.0, 10.0. 20.0 ng/mL i &k EE
BNz IARAEM 2, NARYITEW Sy 5.0 ng/mL, 4Nk 4
Fis, HKRRBN 0.9996, £ A% 7 Fh3EF AR H R R
1.0~2.0 pg/kg, EREFRN 3.0~6.0 pg/kg., WL £ 1 iR E
MM X BQP i i 5% B S LR, AT Lo R EE S i)
J A B bR SR B SR
242 KRN

T R 2850 YR A 0 - B I T G 2 A 3 T AN (matrix
effect, ME)/ZH8 1 351 7 A9 237 H 44 E BARIL & 40)
5 BAnfb G155 G a2 BT S B0 2 1 s o il i 4
(2331 A5 SR FH 06 TR L A 7% (ME/ %= E AR 43 Hr 400 7 ik
o v o 7 {5 ) W T R AR 43 BT 40 A 2 7R o £
R TET B 100%) PEAT 7 Fh L H 9 MEPY,
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Table 4 Linear ranges, limits of detection and limits of quantitation
5 LMETT R LiEESES 4 LM E/(ng/mL) K HBR/(pg/kg) SE IR/ (ng/kg)
EREL L5 5.0
- Jit 1.0 3.0
44 1.0 3.0
4 Y=1.912484X+0.042523 0.9996 0.5~20.0 1.5 5.0
A B 2.0 6.0
4 1.0 3.0
4 1.0 3.0

24 ME>100%F0, BN FETTHE RS ; 24 ME<100%
i, FEFLNILFRES AN ; ME=100%, WIATE7EELR T4
P4 N2 80%<ME<120%H, 28] ME ANBHR; 4
ME>120%5§, ME<80%, %4> Hri3 Bl H 4058 1 ME.

TEA R B L2 2 FIRR S PR N 5 pg/kg YR BE (AR 1

B RSB AR, R AR, R DT AR o
WD AR SRR R T A5 P O SR |, St
WIMNFRYI BT ME, 28R = AR RS, BQP 7E T A
LT R AR B E R T, IKE 101%~111%(K 7).

120
YR, & 1%%K-HEEQS, V)l s B, i
QuEChERS ##| &k, UPLC-MS/MS #:illl, PbRik <& 100
T, EREWE 3 K, FEERIEM R ME 6 pis, B
MEMEARAE 7 Fh2E A A2 YR B R 3 SO S R0, FEA I 80
o3 T RO B MR, ME S 75.45%, fE FG b 3R R 5 4
80%<ME<90%, FI K ME NEHE 4§
Ak MEs 05 206 AL RTAab B4 | i 40
100
20
80 0
AEm B R B A o E
s 60 TR
[sa]
w0 P07 PR BQP MES BB E A
Fig.7 Correction for MEs of BQP by isotopic internal standards
20 243 K EBNEE
o TELE A B HL A 408 (AR S P 4 AT 3 N EE(S
AEM AR R A A R A 10, 50 pg/kg)K-FMtrdEYI T, A MEELZMIL 6 &,
B gL IS FRE 5. FHEES 89.71%~103.94%, HFHXTHRHE
6 RFILFEH BQP H MEs T 2% 4 0.95%~6.58% o A JE2 AR e 1471 A S 3 H
Fig.6 MEs of BQP in different matrix samples iRl 5
Fz5 MAREERETRERE
Table 5 Recoveries with added standard and relative standard deviations
5 ng/kg 10 pg/kg 50 pg/kg
R % AR 22 % AR 22 % ARG
/% % /%
HEn 100.75 5.42 100.71 1.16 98.26 2.42
N 99.21 0.95 98.55 6.27 98.12 1.94
R 97.49 6.50 100.29 2.46 101.37 3.42
L8] 93.21 5.42 94.88 4.56 99.00 2.06
4R 91.01 4.40 103.94 6.06 100.19 2.60
LSV 100.17 6.58 98.09 5.99 98.10 2.23
45 89.71 3.17 94.92 2.03 95.79 5.12
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244  KIFH AR

B IETZ T 0 M, ARSI R T X LR
J& 4B AT RAR MY 50 M AF S AT 204, SEBRAE S PATI E
3, A 2 EEA S T BQP, 2054 12.83 pug/ke;
AP 21.55 pgikg, Hor, A JFBHMAR R BQP R EALT
1 P4 EZAHLIX BQP i K A4k B 2k, 4N FH
PERESRAESR | A ORI T . Ao 2 SR Al vk
HERR =L, REfE PR S8 UKL AR A Y BQP 4R A Ll Ar,
A Tk — 20 50 35 2 it PR ARG F gk BR PR AR of

3 & 1

AR 5 A R T e S Bt A R 0 s 3 A Bl = R S A
W bR fE S5 m] @8, JF & T — FP F& T QuEChERS %5 &
UPLC-MS/MS %8 4 A K F4H 419 BQP 5k B Y-k 46
Ik, ZOTEELMTER . RS BEE. EEHSH
153 RIFRIIIE, 2 10 mL 1%% /K-H(2:8, V:V)IZREL
Al QUEChERS X7 &k, nl LIAT R B8R4 A K LA 41
TR, & AT 2R, BRI AR R A Al ik A
LSRR, PRBE R, L T 7 2 RE 0 78 S 18] P 8 B
AL PR ERE AL PO ETAL BE, AT DIVE A2 A K A 4 BQP
B B ik 1) PRSI 3k

SE Bk
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