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Determination of 4-Hydroxycoumarin Rodenticides in Animal Products, Fishery Products,
and Honey by Liquid Chromatography-Tandem Mass Spectrometry

Shizuka Sarto*, Takatoshi Sakal, Satoru NemoTo and Rieko MATSUDA

National Institute of Health Sciences: 1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan

A sensitive and selective method for the determination of 4-hydroxycoumarin-type rodenti-
cides (warfarin, coumatetralyl, bromadiolone, and brodifacoum) in animal products, fishery prod-
ucts, and honey was developed. 4-Hydroxycoumarin rodenticides were extracted with acidified
acetone, and the crude extract was purified by liquid-liquid partitioning followed by PSA column
cleanup. Gradient liquid chromatographic separation was performed by using an Inertsil ODS-4
column, with methanol and water containing ammonium acetate as the mobile phase. Detection
was carried out on a tandem mass spectrometer with electrospray ionization in the negative mode.
Average recoveries from bovine muscle, bovine liver, bovine fat, swine muscle, salmon, eel,
freshwater clam, egg, milk, and honey spiked at 0.0005-0.001 mg/kg were in the range of 79~
1089, and the relative standard deviations were 2-8%. The limits of quantitations of the
developed method were 0.0005 mg/kg for brodifacoum, 0.001 mg/kg for warfarin, coumatetralyl,
and bromadiolone.

(Received February 22, 2011)
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LN TBY, BhLORELPHEHMOBRAEICLAH]
BEEFPHESNTVLEL Y, bBETE4E FoF vy
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Table 1. LC-MS/MS analysis parameters for 4-hydroxycoumarin rodenticides

Compound ggg?rtrll%l) Precg;?g;r ion Pro(c};;/c;) ion Cone (\\f[(;ltage . r(lze?;;lg}\f )

Warfarin 13.8 307 [IM—H]™ 161% 30 28
250 30 28

Coumatetralyl 14.0 291 [M—H]~ 141%* 40 28
106 40 28

Bromadiolone 18.8 527 [M—H]™ 250%* 60 35
93 60 35

Brodifacoum 20.3 523 [M—H]1~ 135% 60 35
81 60 42

* Transition used for quantitation.

For=wy yREBEEH4LEYICOVWT, BKEYEL X
Clidba>hoEEER S v— 7Sk 2R L, 108
EADOHEEEBE LoD THET 5.

EBRAE

1. & #

Mo &OfA, FOIEN, £OE. KOomA,
i, 27 E, LUA, B 4#ABLOEbADEHV
fo. oA, FOlEN, FoFES L KDoA,
7= FHhy TS~ L, STBITHEEE,
A (N 27— Fh v & — CHEIE—{LL
7. LUAEHRERER, 77— Fh v 7 —THUE—LL
7o, FEORRERERRER, Xl EAY—btLA. 43EB
KU BAEDE, XBELTHELLEK.

EEIEES L OREEE, BB £ 3 ImeHEE T
EDHoREEEEBRAFNELR VW, Y1y o,
S TEBOBO LT 1 + 545 W, FBE R
BLOHEE GFEMITED) &, PTG LHV
7.

TNT Yy, IRFESVABLO TVt VB
#5013 Dr. Ehrenstorfer GmbH #8403 B ISR
ErHWik ToF 475 a9 B T Riedel-de
Haén 8 o BBEXBAAE L2 B v, BEEK
(1,000 mg/L) I3 BIEHER, 10 mg AHFFEL, 7P =1
W10 mL AL THERL 2. BMERIERE B X ORMm
EUGRER R ORSFEAR S, BEERERE A ¥/ -V TH
HERL AR L. 1B, BHoRmEGEERIcB VT
i, A&/ - WTHBELEERE(Img/L) 2T
THRL 1o b O ZAMENGEERE ORAZERR & L.

TFLVYITIV-N-ToELY )by ) Ay =
#1' 7 & (500 mg) 14, Varian ##! Bond Elut Jr-PSA (H
A8 500 mg) =MW,

3. % &

7 — F# v % — 3 BRAUN #t 8 multiquick profes-
sional MR 5550 M CA, & € ¥ + 1 ¥ — |4 Kinematica
#3584 Polytron PT 10-35 GT 2B W7, pHA —% —i&
Horiba 8! F-52 = W\ /2. LC-MS/MS 3, Waters #t

BIEHER 7 o= 75 7 Alliance 2695 ¥ & U [EH#l
HE5WE Micromass Quattro Premier 43 L 7z,

4. LC-MS/MS RIE%HE

4.1 LC&H

#1 5 & Inertsil ODS-4 (N%% 2.1 mm, & X 150 mm,
FIF# 3 um, GL Sciences #8), # — F# 5 4! Inert-
sil ODS-4 (W% 1.6 mm, £& 10 mm, HF& 3 um, GL
Sciences #H8D, # 5 &AREE: 40°C, HEAR: 5L, BE
F: 10 mmol/LEEB 7 v E= v 4K (AR B
10 mmol/L i 7 v E=w 4 » X &/ —ViBHK (B,
BEIHRE: 020 mL/min, 75 Yz v PEH 04 (A
B=80:20)>154} (A:B=5:95)>25 4 (A:B=5:95)—>
2514 (A:B=0:100)~35%(A:B=0:100)—>35.1 %
(A:B=80:20), {£EH5E: Table 1 IZRL 72,

4.2 MS %&{+

4 4 v{be— F: ESI(-), #l5E € — F: MRM (multi-
ple reaction monitoring), ¥ + © 5 Y —8F: 05 kV,
v —Z\E: 120°C, 73— v FRFE: 50 L/h (N, Ikia
BIRRE: 40°C, MRAEA ZFE: 800 L/h (Ny), 3V V4
v H REE: £8.1Xe ® mbar (Ar), BIFEA A ¥ (m/2);
Table 1 IZ/RL 72,

5. HEBkOREE

HEA AT TR R oI % Fig. 2 ISR L 7-.

5.1

H¥ 100 g JENFDEAIZ500g) 2B0E -7 &
B AODEERER 100g 280D, K20mL A
THEBLEL, ThAEEEB I mLBLC 7+ Y100 mL
EMAT2AMTEYFA X ULER Fr4 v otill
cm OEI BV AFEBEVTT O &b RTERESD
KB A8 L, BEYERY, 7€ 50mL 2MA
TrEEFERIcREYF A X LR Be|ABLE B
NAlE%EESDhE, 40°CLLTTH10mL (IbA&>DIE
A3 30 mL) ITHETERE L2

IhAE 10%8{bF b U o L7EH 100 mL B U~ F 4
vHEEE T F v (1: 1) 100 mL THERHCE L, 5490
RE S, AREEE-7. BB, < Ys VHHERL
1A, 45 3,000 [Efz T 5 A REOOEEE T - 72,
KBAEDBHERFICEL, ~+:% BBz F v (1:1) 50
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Sample l

10.0 g (for honey, dissolve in 20 mL of water)
fat, 5.00 g

Extraction ]

add 1 mL of acetic acid
homogenize with acetone (100 mL+50 mL)
filter with suction

evaporate to obtain an aqueous residue

L Liguid—-liquid partitioning j

add 100 mL of 109% NaCl aq.

extract with hexane—ethyl acetate (1:1) (100 mL+50 mL)
dehydrate with anhydrous Na»SOqy

filter

make up the volume to 200 mL with hexane—ethyl acetate (1:1)

evaporate 20 mL (fat, 40 mL) of crude extract to dryness

t Acetonitrile-hexane partitioniné—‘

dissolve in 30 mL of hexane
extract with 30 mL of acetonitrile saturated with hexane (three times)
evaporate to dryness

dissolve in 2 mL of hexane-acetone (1:1)

PSA column (500 mg)

precondition with 10 mL of hexane—acetone (1:1)

load on PSA column

wash with additional 8 mL of hexane-acetone (1:1)

elute with 20 mL of hexane-acetone—formic acid (26:25:1)

evaporate to dryness

LC-MS/MS analysis

dissolve in 1 mL of methanol

Fig. 2. Schematic representation of the analytical procedure

mL &4, LR ERBHCREL K. BEBETSbE, &
BOEKEEEEF b U v AZIA T 15 SR, K6
Wb )y AEARL, ~FHyEEEIF D) AN
27T, EMEIC200mL & L7z,

7 20 mL (EfF 0B &1 40 mL, 306 1 g 1024 %
®o, 40CUITTH2 mL & CRITERE EHRKRMIC
FOBEAEE L. COREYEA~FY v 30mL B&
~F+ VM7 =1 Y030 mL THERICHE
L, 55 HRESE, T2 Y VEEE -, ~FH
VEIFIT 2 b= )30 mL A, REC&EROBRIE
Z2EHEDE L. T M= MY VBESDYE, 40°CLL
T 2 mL F CREERER, SRIMICKVBEEEE
L, BEWA~*4 -T2 b v (1: 1) 2mL IciER L~

5.2 g

CODBEWE, HohLdO~FHr-TE LY (1:1) 10
mL TEEFEL7-PSA 3 =435 4 B00 mg) IcEFL, &
Sii~FH -7 b v(1:1) 8mLEZEAL THHEKEIE
BT, ROT, ~FH -7 /-FEE@5:25:1) 20
mLA2FAL, BHRIEOCHEES 4OCUTTH2ZmLET
BWHERMER, ERRRCI0BEEEEE L. 0B, 43
LS DEHIRFESE 1~2mL/min &5 X SHEEMEL
fo. BBYaE 2 4/ — 1 mL AR L TEERER (1.0
g#El/mL) &L

6. & &

REHEA TR 0.125, 0.25, 0.50, 0.75, LOB X U 1.5 pg/L
(FuFs7ra9sd, FOHA, FOFED XKD
BRPTIC BT 0.0625, 0.125, 0.25, 0.375, 0.50 5 L O
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075 ug/L) 224 %/, — L THEL, #nFh5uL %
LC-MS/MS AL T, ¥ — o HEETHRERZIERL
fo. HERA 5L & LC-MS/MS AL, BB, S
MEREREIC LV BE Rk, B, TeeYiny
HEREFO -/ BHEOMNEZHVWTER LT,

7. BT M oI RORBANDEE

75 v 7 EEERCT, SR - THELL RS
W (75 v 7 HBEBRIBER) 100wl 254 Ticky, 2358
AREATCHE L., THICEERK 100 pL 204 T
BEEL, =Yy s 2EEFEKE L, BUBEO= b
Uy 7 AEEEIE S AR e R EICRIEL, -7
A L TER~ b Yy 7 ROBIENDOREAFHE L
7.

ERERSLUER

1. RIEERMEOBE

1.1 LC-MS/MS

1.1.1 MS&#

BEMEE LT, 20 mmol/LEET v =9 AAHEB L
UA % /7= (1:1) B, %7213 20 mmol/L Bt 7 v &
O ABEBLC TR M)A DEBREEAVTY
O—AvY=7va Y TMSERBLUHEAA YO
BT, A5/ —nFETEF= MY AVRELEL
e A, HElA A VRBEICRZEEVERE O,
fo. ¥Et L7 44L&, ESI (+) B X UESI (—) D
E— FCRIETEETSH - 7205, ESI{(—) TORIEDIE 5
BOS/NHEBELNI, a—vEFICH>VLTI0~70V
OEET 10 VEIATHRE L&A, 4{b&udhnd
7o b ST IM—H]™ EESh, 7V h -9 -
A A VIEEL. F, a) Yz vrixF-ltonT
7~56 eV OFET 7 eVHIATRE L, BEah/iz7 v
ForAA VDR TRIBEOKREZ VA4 VEERA 4
v, 2BEEICKE VA & VEEMEA & v & L1z (Table 1).

1.1.2 LC &

T, O 7 LOBEEIT - . BEET vE= D A
BBXUOTEL=FJVBK FEFRT vE=Y 475
WH LT Ay 7 — VB E RV, Xterra MS C18
(Waters #1880, Atlantis dC18 (Waters#£ 8D ¥ & O
Inertsil ODS-4 (GL Sciences #H#) % HEE L7z, # Dk
., Inertsil ODS-4 TRIFSRIERE B LU — 7 RN
Bonf, ki, BEMEEEERE L By v E=Y
LABEBLUTE = YUNVEBKE, FEET Ve A4
BB XA/ — VIRRERET LR, BET LT T
DILEYITA S 7 —VERWEZES BEVE — 7 BESE
Lk, i, BEEET Vv E =9 AOQEEICOWVWTS, 10,
20 mmol/L A2t L& T A, 10 mmol/L T u<eV
Ao vBLUTOF 730 L0 7EBENEKE
Wote, 7RFPIYNBLOTNLT 2 ) VBT LB
ETRE—-7BECRERERRSNEM 1,

ChoDRERMS, M H J 41213 Inertsil ODS-4, #

FAEICE 10 mmol/LEREE Y v E=v ABFHBL U010
mmol/LEFE 7T v &= 4 « £ 5/ — VIEKIBEKEE RO
TRIFEAITO> 2 & & LT

EHERSH (10 pg/L) SO ED 735 v o BERAH A5
HICRIEL, BoELAEKNdT 2= Y v 7 ROEEIC
DVTRE L. ZOfEER, BRI L4bahodhcsi
SIAHOBWT oF 4 7 7 a9 AITBWT, BUELUEA
Lk E- 7 EESRLICHED L, &RT1LEIHEAR
O 60BICE TR L. Chidh 5 28BN R+HST
SV, EFHCBIELIZ= b)) v 2 2D F ¢+ Y —F — /=3
FRREHEME 0, MERB M LICER, To7 4
77 3V LPEHUCBRCEEEBK  1006TOH 5 A
R 0T 2 &, 7aFs 7y 3960~ 2HE
EOETHREONIL L -1, 100D H 5 4 8EE4E
ZPESRMT, BRAEERK (10pg/L) HERO 75 v
7 BB A COFEETKBECSEELLE A, &
HlicafbEaPor— 7 HREECEE RSD) EVWInd
2~3% &1, BIFSERENEOIL,

1.2 B8R

BET L7 4 L&, mnENGEBR cE IV i
FEH T BIF MBS 0=20999) 2R L7z, £, BE
HiF % 0.56~20 pg/L & SBEANCIEE U< b BITLER
£ (r>0.999) BB S i,

2. HEAKREBA RO

2.1 HtiRE

Bt Licb&md N bBi e cd 572D, I
REDEREARTAGRP SR T yOL&TRIIEh
K WEFBaN, AR pH ok &S HmlaEER Tk
g, BEMATCT 2 Yy THEAT> 2 EEL
7.

THEHCINZ 2EIc> VT, 1B, Fkb L OFFERE R
L7, SO 100gic 2mol/L BRI mL /3 ¥
BlmLAmMA#xE 7y (1EBE100mL 2EH
50 mL) THiH L& A, RBERMKECHEBEH
fo. ThIH LT, BEEE 1 mL 27U THE L 7EaR
BEOHIHENIETE DI - fo. IR (TR
BE%) OpHABIELLECA, T yOATHHIL
TGE EIEEMY H OLIE) 2R LW, BEfE%E 1 mL
MATHELLZESCRPH 3 &Y, BEtLEY
(pKa4~5) Th 5 4-£ Fox vy <) v REEHOME
PEREEEA S, RAVERIGERRRES RS T
Bz, WMbAHEETNTCORGTHE—L, Bl ml %
A%, 7+ (1EHE100mL, 26H50 mL) <
o &L, combiBEsAVWTEoERE €Y
FA Rt E A, H—IHHLLIEPS, BB
THAMMAE THHFREE E A Shi.

2.2 EmAISE

~FF Y, ANFY BB F V(1 D) BLUOEE S T
WEBWT, 10%E/F » Y v LAEE» S OEINERE
B L7z (Table 2). ~*H¥ v TlroNvT 7))y, Tu=wy
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Table 2. Extraction rates of 4-hydroxycoumarin rodenticides from 100 mL of 10% sodium chloride agueous solution

Extraction rate (%, n=1)

Compound Hexane Hexane-ethyl acetate (1:1) Ethyl acetate
Ist 2nd 1st 2nd 1st 2nd
(100mL) (50mL) ol qoomy) somp) TRl (1o0mL) (50mL)  Total
Warfarin 7 5 12 103 1 104 102 1 103
Coumatetralyl 89 6 95 99 1 100 102 0 102
Bromadiolone 2 1 3 98 0 98 55 0 55
Brodifacoum 66 2 68 100 1 101 89 1 90
Table 8. Recoveries of 4-hydroxycoumarin rodenticides from PSA column
Recovery (%, n=1)
Compound Hexane—acetone (1:1) Hexane-acetone—formic acid (25:25: 1)
Total
0~15 mL 0-5 mL 5-10 mL 10-15 mL 15-20 mL 20~25 mL
Warfarin 0 82 13 <1 <1 0 95
Coumatetralyl 0 101 <1 <1 0 0 101
Bromadiolone 0 86 <1 0 0 0 86
Brodifacoum 0 98 <1 0 0 0 98

2: MRM of 6 Channels ES-
308.97 > 160.85

2: MRM of 6 Channels ES-

4: MRM of 4 Channels £5- 4: MRM of 4 Channels ES-

280.97 > 140.85 526.75 > 249.99 522.8 > 134.82
1089 42003 09 55003 1001 380e3 109 1.70e3
LIS E: B ¥
N SN L
[ T T T T T T T *; T T T T T U T v T T T T T T O T T T T T T
12.00 14.00 16.00 12.00 14.00 18.00 16.00 18.00 20.00 22.00 16.00 18.00 20.00 22.00
2: MRM of 6 Channels ES- 2: MRM of 8 Channels ES- l 4: MRM of 4 Channels £S- 4: MRM of 4 Channels ES-
306.97 > 160.85 290.97 > 140.85 4 526.75 > 249.89 522.8> 134.82
1007 l © 4.20e3 1007 l 5.50ed 001 3.80e3 1007 1.70e3
3 & a S
T T T T T T T [ T T T T T T T T T T T T T T Orry Y U t T T T
12.00 14.00 16.00 12.00 14.00 16.00 16.00 18.00 20.00 22.00 16.00 18.00 2000 22.00
2: MRM of 6 Channels ES- 2: MRM of 6 Channels ES- 4: MRM of 4 Channels ES- 4: MRM of 4 Channels ES-
306.97 > 160.85 280.87 > 140.85 528.75 > 249.89 522.8 > 134.82
1 1004 1 100+
o . 55003 7] . 3.80e3 Brodifacoum 1.70e3
Warfarin Coumatetralyl Bromadiolone
P B & = a
T T T T T T T Time T T T ¥ T v T Yime T T T T T T rrr Time [y T y T T T — Time
12.00 14.00 16.00 12.00 14.00 16.00 186.00 18.00 20.00 22.00 16.00 18.00 20.00 22.00
Fig. 3. Chromatograms of (a) extract of blank bovine liver, (b) extract of bovine liver spiked with 0.001 mg/kg (0.0005

mg/kg for brodifacoum) of 4-hydroxycoumarin rodenticides, and (¢) 1 pg/L (0.5 ng/L for brodifacoum) standard

solution of 4-hydroxycoumarin rodenticides

AovBLUPToFs7ravs, BBz FAVTRER 7o
vHA o yHBEEINETH - 72D, ~F 4 -FFEE T L
(1:1) TREF LicTNTot&TRIFREINENES
nic. Jowvdo vy, REMEERERWIOEE ORI
ZHTIRBOVTHEER - F VT3 90% LI LD EINEHSE
SN, ~FHo-FEEErF L (1) LD bEEEET F oA
W& 013 ) WEIEMEVWERIGRHTSH - 2. ~
FHUvEEERTF V(1) TR, 4T hb, 11
H (100 mL) Ol T 98% LI L 0 [EIENE & o bs,

FhRHo k> Tz 2y s VIEBIC L 2 HIHRET OB %
nAH B, 10%ELF ) v AR 100 mL 5~
F4 -FEiE = 7V (1:1) T 218 (100 mL, 50 mL) i %
fToc&E L.

2.3 FBWAX

2.3.1 PSAZI=ASA

PSA I =75 4 (500 mg) TORMARN LR, &
S Licd{baPiz~+3 -7+ v (1:1) 15mL Tl
BT, ~FY -T2 b -FEE(25:25:1) 10mL T
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Table 4. Recoveries of 4-hydroxycoumarin rodenticides from animal products, fishery products, and honey

MRL Spiked level Recovery Peak area
Compound Samples (mg/kg) (mg/kg) (% mean, n=5) RSD (%) ratio?
Warfarin Bovine muscle 0.001 0.001 98 4 0.93
Bovine fat 0.001 0.001 98 4 0.99
Bovine liver 0.001 0.001 102 3 1.00
Swine muscle 0.001 0.001 92 4 0.92
Salmon 0.001 0.001 96 3 0.94
Eel 0.001 0.001 99 4 0.99
Freshwater clam 0.001 0.001 91 2 0.94
Egg 0.001 0.001 97 7 1.07
Milk 0.001 0.001 98 4 0.98
Honey 0.001 0.001 108 2 0.91
Coumatetralyl " Bovine muscle — 0.001 95 4 0.98
Bovine fat — 0.001 93 4 0.94
Bovine liver - 0.001 93 4 1.00
Swine muscle - 0.001 98 5 1.03
Salmon — 0.001 99 3 0.96
Eel — 0.001 97 3 0.98
Freshwater clam — 0.001 79 4 0.80
Egg — 0.001 94 2 1.01
Milk — 0.001 95 3 0.96
Honey — 0.001 104 3 1.01
Bromadiolone Bovine muscle - 0.001 86 4 0.97
Bovine fat - 0.001 89 3 0.92
Bovine liver - 0.001 84 4 0.88
Swine muscle — 0.001 90 6 1.04
Salmon — 0.001 91 6 0.98
Eel — 0.001 88 8 1.02
Freshwater clam — 0.001 87 7 0.85
Egg — 0.001 95 6 0.93
Milk — 0.001 89 6 0.96
Honey —— 0.001 92 7 1.09
Brodifacoum Bovine muscle 0.0005 0.0005 92 5 0.97
Bovine fat 0.001 0.001 84 2 0.91
Bovine liver 0.0005 0.0005 86 5 0.93
Swine muscle 0.0005 0.0005 98 6 1.04
Salmon 0.001 0.001 94 3 0.95
Eel 0.001 0.001 91 5 0.88
Freshwater clam 0.001 0.001 86 2 0.87
Egg 0.001 0.001 93 5 0.91
Milk 0.001 0.001 91 3 1.00
Honey 0.001 0.001 108 3 0.97

¥ Matrix standard/standard in solvent

BIFsEIVEMNE SN (Table 3). 907 7 Y vyBLU
I7RF T INE, DTFLTRHIELHDOD 10~20 mL @
B bEHEMNEONI ), ~FHr-TEMY(A:])
10 mL THHE, ~F¥ -7 v -FE(25:25:1) 20
mL TEHTs & & LT

232 7EbFZPUII-ATHUHE

Bafs ks LTT7 & b= b Y b-—~F 4 yARAERS L
fo. BEHEER O0lug #~F9% v 30mL BLU~F+ v
M7er=rY30mL THERICEL, 50MRE
3%, TEF= PV VEBER -7 ~FH VBIi~F Vv
T % b=~ Y V30 mLINA, EROEBIEE 2T
W, ZAYOENELRNDI. ZOHE, wIFhoftsy
O BIFREIER (>04%) miEoNh il &b, TR

= b Y-~ F SR THIERTY> & & L.

3. FMEMEER

DA, Folglh 4oiFE, KomR, 3, 5%
¥, LUA, 3, 4£ABL0EBADEHWT, 5T
DOERMEIGRER Z1T - 7o FRINEREE I Table 4 1Tk L %2,
SRR, AR L Th S 30 R ICEIIE L
7o, BB, BHUAOERTRA ¥/ —VTHE L o
BEAERMLUL. BHcswTE, SBESA Y /2 —VEK
EBELEP ot i, X ¥ —ATHEEL HIRSIEEA
W (1mg/L) 272 s v THERLZEBRERML .

BET L 10 AR TE, BE 79~108%, BHTHE 2~
YD BIFHERENE SN (Table 4). £, WTFhD
BRIBVTH TS v I/ B EEBEZET A~ 7 1378
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otz (Fig. ). AIFEHERIICH T 2= 1~ ) v 7 RjZHE
B0 Y — s EELE Table 4 ISR/ L. 907 57 Y v
Wkl Y w7 ADREUNEEALZT ST L3 GUEN
AR TH -t s F LRI VN, TowOAdorBLUT
0F 477y 3L, LUATETORD< M) v 7 2%
BEyREoShicbon, HEBEOFHbIC RS BBl
EAREEEZ N, KiEEBOLERROEERR L,
WEROBFICBWTS, Yo7 7 » 3% A0 0.0005
mg/kg, T T7 Y, IIF RS YNAMBICETOo UL
o v 0.001 mg/kg TH - 7.

F & B

BKEMB LR BADHO4L L FaFvre) v R
BEH (v Yy, s=F RSN, Juwdto
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