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Determination of Fipronil and Its Metabolites Residues in Chicken Egg
and Muscle by Liquid Chromatography Quadrupole-orbitrap-high

Resolution Mass Spectrometry

LIU Shan-jing, LIU Yu-xin, LU Gui-ping, QU Bin, GENG Shi-wei

(Jiangsu Quality Inspection and Testing Center for Animal Products, Nanjing 210036, China)

Abstract: A method was established for the determination of fipronil and its metabolites ( fipronil —desulfiny,
fipronil sulfide and fipronil sulfone) residues in chicken egg and muscle by LC—quadrupole=Orbitrap MS. Chicken
egg and muscle samples was exacted with acetonitrile, salted out by sodium chloride and anhydrous magnesium
sulfate. Then the supernatant was quickly purified by PRIME HLB solid phase extraction prior to analysis by LC—
HRMS. The matrix—matched calibration curve showed a good linear within the concentration range from 0.1 to
5.0 pg/kg. The average recoveries of fipronil and its metabolites at 3 levels of 0.1, 0.2 and 1.0 pg/kg ranged
from 75% to 115%, and the relative standard deviations were less than 20%. The method was rapid and high
sensitive, which provided an accurate and effective solution for the international incident of “poisonous eggs”.
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FHUIE ( Fipronil , 7 i 44 « BLSRe; X4 25
Je) PR LM A TR R R ik E
WA TR A ME TR R yv-2 5 TR
ZAR, TP R PR R 4 51 B s AL A 2
EXAT H AU T, IR B A AR, 1994 4F | 58
HUEHEA R ETE . BRI BRI ek
IR A R 0 DX A e 5 R R A AT T D T
TR B B 8 A 2k 2 491 56 T UG 2ok b 7 19
SEAGE AR VU R RS R 8 E AL
TEBR S AR R GE4ATREAR L 3T H BRI 45 1
H BB SR IS TS YL i < TR R T I S — U
ET RIS, BR¥ 395/2005 5k #L0T DL
1127/2014 #hFE 4451 v BRARRLE T 45 FRVED) |
BB SO (AR R S ) th
1) B Rk B PR, RS R A Bl 0.005 mg/kg
H AR 5 51 22 okt i B AR B e . 3R 2009
SRR ATAONFB 1157 S0 bR DA #4505 H
P AL S, 78 r B 58 P 457 1k A 65 R el A T 3
b T ) B S R B A3 AR 2 R B A A T
FARE GB2763-2016"% X434 JHRHFIIh i i85 2% |
IR BERRIE FI TR 6 T4 A4y v 96U R G 1Y) 5% 8 i
AT TR e KA R IR0 0.02 mg/kg, XTEHE
7 it ) R G R B B PR A A R IR I
A B E & 7 b SRR B RS D v I A
W TR AT RS A F SR, (EAE A DG B B e
FRMARAE R BRIE 1 — e W . R eS|
TP IR S AR A 1S FR R A > sl i M
AL s Ak & 9 KRS GB2763-2016 Al
K BRI R, £ R UG 1 5% B e DA G
KHE 3 AR (SIS (MB46513 ) 9 H i i T
(MB45950) | FR LB (MB46136) ) Z FIiH5

T, G960 S AR g Ay ik
A ETE- B RO R R
- A T H ) X Uk T X Y
ST AL B PR K A e i R B AR A ok B
Kl , Meiyu Zhang 25T 2016 441 % X9 25 A 14

(ORI 7% B N7 T LC-MS/MS 23 B 7 i, {EAY
W R FOE 259, R B LR i 40 B, A
WFFEHEST T — T i RCTRT A58 199 43 B 0 2 5 38 T v 9
Huig B ICAR 5% B VR BT FH 5 1, T Ak 3L
Py vk RAUE Y 1 G i SRR A R S
1 #BEFE
1.1 BU%  Thermo Q-Extractive™ JAH 2,31 — PU %
FF - FL U B e 43 9 B0 B A, 5 v R 0T
B HSIERERR FEIRAE | DU R - el 3 B PR
TR Xcalibur 3.1 3048 73BT R 4t ; Sigma 3K30
YU ML, Sartorius 23 7 ; Heraeus Multifuge X1R
BLHL, Thermo 23 ] ; MS3 basic IBHEL, IKA 23] ;
KS501 #E¥%7 &%, IKA 23 7] ; N-EVAP™ 112 & WAL,
Organomation /A @ ; LINK BLOW &S K4 %%, &R
FHEA R
1.2 KA G AR HEE O, A5 al, Merck 28
Al O, gl o A 2R R A IR F R,
LC-MSZ, Fisher 2] ; alivgek, A Hil, [ AH A BOs
fb#E (PRIME HLB,60mg/3mlL) , Waters 2\ .

el it 4 B B R U - R ( Fipronil , 99.2% ,
Dr. Ehrenstorfer ) . % H' Ji§ ( Fipronil — desulfinyl,
101 pg/mL(£3%) , b 50 = ks A W BHE A R A
H)) RIS BREE (Fipronil-sulfide ,99.0% , Dr. Ehren-
storfer) . 98 H i B ( Fipronil — sulfone, 98. 2%, Dr.
Ehrenstorfer) .
1.3 AR e B IO NG | R B B R
U BRI it &3 1, KGR FR 8, JH I 0T
AT 100 mL ZEEIEH 8 100 g/ mL B bR #E it
B A GRS ARE 1 mL T 100 mL 458
S, 2 T 5 8 R B 2N B AR 1 peg/mL
AIBRIERE R, 4 CYRmUIRAT . I I 8 2
YRR UE TR
1.4 FESATAE  FREC2 g(KSHIE 0.01 o) FEM T
50 mL RIUF LB OB T, A 10 mL 2N, 3 lE
i FEoMR A, JR%HEEL 30 min,4 °CF 10000 r/min
B0 5 ming K FIEWERESAH 1 g NaCl 12 g
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TKBBREMN 15 mL BOE B, 4,4 CF
5000 r/min#f.L> 3 min, L 5 mL FIEW, % H]
[ A 22 LA AL

PRIiME HLB [ AHAE B AL B S mL Bl
R FERPIGEY 1 mL PR, WOAR SR, N
I 2.5 mL ZE8 T T A WE 1,50 CKI T AA
MR, H 1 mL 2 0.1%F R (50 : 50, V/V) ¥
TR VR R R, B A 15 min, W€ 1 min, 3T
0.22 pmfdFLIERE , 70
1.5 AEE - FUE &
1.5.1 &# &4 @ik, Waters BEH C18 #F
(2.1x100 mm, 1.7 pm) ., AahHAH A:0.1% H L, i
HIFH B MG (% 0.1 % WL, V/V) BBV &5 1
W1, FEE 0.3 mL/min, H:iE 30 °C , #EFEEE 10 pL,
1.5.2 k& Bk PRM (AT SO
W #E 5 | parallel reaction monitoring, PRM ) £ 3;,
M HT{# FH Thermo Pierce 718 T IEWAE m/z 1

265. 14790, 514. 28440, 1279. 99721 | 1379. 99083 .
1479.98444 | 1579.97805 ,1679.97166 ,1779.96528 4b
MOE, BEA SRR AE 3 d N, TS S8 mi%
LR 4500 V, 40540 L/h BB 15 L/h B
FAL R 350 °C 4 B #ELEE . 400 °C . 3
#.17500 FMWH @ m/z 200, AGC target: 5 X 10*,
C—trapf RKIEARSE] .50 ms, HAr¥Y M HE =T E
THORG B BT B 2,

x1 BERBEH
Tab 1 Procedure of gradient elution

VEMEET ]/ min EhH A/ % WshA B/ %

0 50 50
7 5 95
7.2 50 50
10 50 50

x2 AHEBREIMKHVEEREERETRER

Tab 2 Qualitative and quantitative information of fipronil and its metabolites

B RO FET
Hirtk &9 P4 B3 1]/ min TiERE R/ eV
2% SR (m/z) K R
LG [M-H]" 434.93143 329.95953 5.25 20
T [M-H]~ 386.96444 350.98715 5.50 20
L HNG o Pk [M-H]" 418.93651 382.95929 5.94 20
T HUIE TR [M-H]" 450.92634 414.94913 5.92 20
2 HERESH Y f L L, A T T
21 FELFEME SHMNELIYR BHEG K 2.2 HEFagh FUiEsrdrad B AR S Y

25 ARG BRSO RRE L TR ik i & JE b 4
R 25 ARG BG PRRE i P T E i 9
J 5 W AE BHPEA IR A P 4 ol F AR LA 4 B8 1 1]
£ 5.0~6.0 min Z[8], HLUVETE A7, FRuEEm 25 H
X EE K R A T BHPE S I (SN2 1 pg /kg) 3%
FIVLIE 1, [ 345 T 5 Ui B 3 R i 7
B E (K 2) 70 5 E By [A] i, ] LLFBR

T 53 2% HARRF ) 7™ A 5% Mﬁ'ﬁfﬁétﬁ&
SR Bl B 8O0 AR5 H PE A R BT AR
Ty B RN = 28 1 3 5 A A A {E/
FVFE A o VHE WD 7 (X 100% . 24 HE J5R &% 0 7E 80% ~
120% Z [a] B, AT FH A o fih 46 0 f, 22 258 3T 2000 <
80% , A FESFANHIRN , 243 A0 > 120% i, A
JE ISR AN , RS ] 25 i FH R b o i 2 1
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= FL FTMS-pESIFull ms=
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1 FHAE 4=4 S=qmncdz0 00
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ML O
100 v
o= 2w
g &S0 !
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o
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an 253 osTaT-3sz o5izs F
o = - [==] 5] a4
3w, BH BB AT A 51 SagEneazo Do
so =0 _DO-245.001_ M=
Bl a 5%
a0
zo
o :
L: O
100 h
FYY e
e Py 414 94729414 . 95153 F
FTrAS - ==l Full
S0 [50.00-320.00] M=
STE_170812164702
a0
zo (b}
o T T T T
so EN= sla &5
Tirre ¢rrind
R ML: Z.25ES
100 M/z= 32 3.35789-329.95113 F
i ﬁmﬁ.ﬁ FTMS - p ESI Full ms=
a0 434 93 @hod20.00
[50.00-450.00] M= Geness
s M 3.2
a0
zo
o i
T ML: T.S1ES
100 ME= 350.35577-350.95537 F
FTMS - pESI Full m=2
o
=0 z BB 256.55 @hedz0.00
[SO0.00-415.00] MS CGCenessc
g M =z
Ao
z0
o
100 TET R 253.35T47-352.95135 F
e FTMS - p ESI Full ms=
= 44%.54 @hhod=0.00
o 3 Ao R R [S0.00-445.00] MS Sensss
=2-2
a0
z0
o ET === ML: 2. 54ES
100 MUZm 494 3473294714 935153 F:
= FTMS - p ESI Full ms=
=1 4 ﬁ’uEEHﬁﬁm AS0.92Ohcd=0.00
[S50.00-420.00] MS Sensss
s M3z
Ao
z0
E| , : : _ : (c)
s.0 s.s .0 =]

Time tming
(a) PRAEVAWE (1ng /mL) , standard solution (1ng /mL); (b) 23 [1#4%E, blank chicken egg;
(c) WZEPPEPERRM (1 wg /kg), 1 wg /kg in blank chicken egg
B1 AZEETEMESEER(RERR. BETECERER AEMRSERFR)
Fig 1 Chromatograms of method specificity (standard solution, blank chicken egg and spiked blank chicken eggs)
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A 32995886 NL:2.42E5
] 4-1#1886 RT: 524
] AV-1F-FTMS - p
80 ESI Full ms2
] 434.93@hcd20.00
60 [50.00-460.00]
] 1 EapE
404
20 298.15530
] 146.96461 249 95763 365.93643
o | L \j | [, 43492963
o 35008694 ML:3.07E5
] 4-1#2000 RT: 552
] AV-1F-FTMS - p
4 80 ESI Full ms2
£ 3 2 HEHE 386.96@hcd20.00
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3
.
@ 40
E -
& 20
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Pl 36205802 NL:2.40E5
] P—— 4-1#2172 RT:593
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603 113.96411 [50.00-445 00]
404
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41833157
] 13008532 l 233.98015 ll
0 e 1 A
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Fig 2 Spectrum of product ion of fipronil and its metabolites

AWFFELE 0.1 pg/kg(LOQ) 0.2 pe/kg(2L0Q)
1.0 pg/kg(10LOQ) 3 ks K- L 435l %48 T
X ZE R PR e g G B L 3 R I A 19 35 ST
SERANER 3 FR . REHE R, U R AU
PRS2 BE BT A5 i 980 P R 98 S ot ik 2 31 144
BEJTTHE A A5 5 980 U 9 25 BT R0 7E 80% ~
120% 2 8], 1 E 1 3 FACEAE 1 A>3 24 K7

bR

AT e

<80% , KNI, A 1 B8 SR MER 1Y XE =

HIFFE 0ok 25 RS 2R M 2SR DA 28 b

23 MEWARAMERE  MEFARIUE Y E R
A RFERAS 2 g, 40 BT 50 mlL Z P4 S RL B L
B HRE AL BEE R AL FRAS B A8 (TR, o)
SR B b VA S o, ) B — 2R 91 114 5 o A e
Mz, #47 LC-HRMS W . DU 9 245 ) s fin vk
BE R s b, DL B ARG Wi i R AR AR, 4T
PR 2l . 4= 50 (S/N) 2 3 i E A DU
F(LOD) , %% S/N & 10 #fi & E =R (LOQ) , WK
TR A A A P R S S L RE O AR A O R
AT REESHLER 4,



+ 34 drEE 245 2017 42 10 A% 51 455 10 1 Chinese Journal of Veterinary Drug

®3 ABEFBERE3 MY ECESGRERPHERIE

Tab 3 The matrix effect of fipronil and its metabolites in chicken egg and muscle

IARACE: WIE/ % XS/ %
/(mg - kg™h) LT WA FORNEEEE SRR U HWNE R S RUE R
0.1 113.4 77.2 54.2 110.5 105.3 72.3 68.6 73.0
0.2 99.3 60.8 48.5 79.4 100.6 67.4 55.5 86.8
1.0 96.4 74.0 69.5 85.0 93.9 69.1 59.5 81.1

x4 BERBAHFEBARBRE 3 MG 2

Tab 4 The matrix calibration curve of fipronil and its metabolites in chicken egg and muscle

I A B B Megmr  CRRLOQ) ASHIER(LOD)
/(g ke) /(g - k™) /(pg-ke™)
S 0.1-5.0 Y=99842+1293719x 0.9992 0.1 0.05
- B M 0.1-5.0 Y=-29489+960421x 0.9995 0.1 0.05
i oLk 0.1-5.0 Y=9652+671667x 0.9998 0.1 0.05
TR 0.1-5.0 Y=-30261+916149x 0.9995 0.1 0.05
U 0.1-5.0 Y=20217+867038x 0.9998 0.1 0.05
B S 0.1-5.0 Y=10261+987952x 0.9999 0.1 0.05
SR ALk 0.1-5.0 Y=1912+607826x 0.9997 0.1 0.05
FRHLUH B 0.1-5.0 Y=101237+1088490x 0.9998 0.1 0.05

24 BEEGEMRE RHIFRESELGNNE BE 3 d RIERINEE R R IR bR
PR, EAT IR HURE B 3 AR 9 1A% LOQ. MW 2E{E (relative standard deviation, RSD, %) W4t H
2 f5LOQ A1 10 % LOQ X =¥ JE By I bm Wi s2 PRI DR 9 B2 , X 3 KRS 1) Fb i U S A G )
%, HAR AWK 25T 5 UOPAT L8, ol RN R IR 5,

x5 BERBASFEBRERECEYENEWENEEE

Tab 5 Recovery and precision of fipronil and its metabolites in chicken egg and muscle

0.1 g /kg 0.2 g /kg 1.0 pg /kg
Bl HisEw HK H Il A F Ji] HN H (]
[ %/ % RSD/ % IR/ % RSD/ % [/ % RSD/ % TEIW3/ % RSD/ % IR/ % RSD/ % W/ % RSD/%

TR 92.3 6.6 85.0 8.6 99.0 3.0 94.8 9.6 102.0 5.0 95.5 7.2
" TG 89.1 7.0 91.3 8.4 94.0 5.9 102.3 7.4 92.7 2.3 94.5 6.0
WAUBmEE 867 8.9 79.4 17.9  104.1 8.4 107.1 10.1 88.0 6.2 91.3 4.0
SOREBL 1045 101 1023 11,6 110.7 6.0 109.1 3.9 97.7 4.2 90.1 3.8
SR 86.7 8.4 80.1 7.7 93.0 5.7 82.0 8.9 94.3 8.3 102.9 5.4
. ) 76.9 11.1 86.0 8.0 91.8 8.0 90.7 5.6 83.4 5.8 90.9 7.3
A FAEREE  78.6 9.0 86.4 9.3 81.6 9.3 92.7 14.2 91.0 6.2 92.3 8.0

SRR 83.9 6.7 90.3 15.4 99.2 8.7 95.8 4.8 88.5 4.2 87.3 6.6
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S T RAR I, A 3 R A R
T Ry v g SRR B L 3 R AR A T R g 7
75% ~115% 218, H N | H [R5 BE 5 /N T 20%

3 Wig5/NE

3.1 HAEBEAES RGN EFREA  RYIEHR
UG B 3 R Ak 2 A5 SR T E LY C18
FERIRT A R oy B, AW R A 1.7 um K72 C18
FE AR, 0 18 B R i S AR AR R R T S -
0.1% K, LRI, AT LI ALK 6
TR R T, WA R B IR R 92 BR A
BradBe e R B, 4 FIREI P A PR BN, AR B 45, 75
B e LU A DA A RE VR, TR0 1 i Bl AR
H 50%Ht 4 FhEFHIFE 5 ~6 min NIZ A LEN, IF
HYAS R4 IETe . AWF5E R G FIAR
J3 FH R K S YRAE Sy i sl A A DN 2R A2 T LA 3k )
0.1 pe/kg, FEARIE R SR A RTHE N ARAFAR G 1 2 1%
TRER N Ir B ROR

3.2 FATR B M AE R my kB AW STk AR
I 1 ELA R TS T R 1 v o R < DU A
FF— i HL 3 38 BJF 3% ( quadrupole — Orbitrap, Q —
Orbitrap ) fE AR , BEEE L % PRM ALK (AT
F I WA ) 47 M i, PRM 2 AR FAE 5
4 MRM ( 22 52 o e AR ) 7 dbe ok 1) s 4 9 1
TR A | J& T4 15 MS/MS J3#r, Al MRM H W
W H AR X A OR [A], PRMFE AN WROHE 43 28
TEFE S TE 45 08 WU R I H ke g — > H bR R
0 ou i Y A L N LSl B b (= [ e ot =1
B B EAR R R, P MRM kA e,
PRM #2515 19 & J& M, B B e i 43 A5 X
W B, AR D 22 B T s e R
PRM HA BT R B TER 3

FRAR R 2002/657/ECH B | 24108 HIUE 43 3%
Ji A T5R B A AT s, R LC-MS/MS 76 & 7 I
PR — A BEE RIS T2 1, A e 2 IS B i
“4 5 EORT AR R B W E BTV AN 5
[ Hsf 77 A A B -1 R, T8 FH 8 0 B I i o b

B WA E TR, N EEE T 2 A, AT
T 2.5 4 , AWHFEAE PRM A 18— RE B 1
— TR F AT EMERUE ST, I BRI 4 53
FE , IF B bt THeRe J1 9, 28 P e 1 45 SR ME
CIE

33 BIRMNSHBWAEREETE FHHE
SIS B 3 PRI Ak 2= 25k v 3 & A -NH, 4§
H B PR R B BRI DR TR B s RN S & H
FREN[ M-H ]~ W, FEABF T | SR JH 0 2l 0 59 21 0%
100 ng/mL AYARIER BTE S A TR, 78 8 18
R FNHAT T — G R GOFg i
F-Bh A R R i, ARARAS R RlE SR BB A T 1 F B T
FHG ] B RE B T 10 =E B H 245 5% B ) il 43 g
SR Ry S B FH i A i, 2R R R AR T
FERR B F 8 FAE R 181 AR i 4 Fib
Hirfb &9, Y976 HCD HLFE N 20 eV B3R5 R
HEMTETFER,

3.4 FESAIALIE 7 B Fa 4 Al

3.4.1 #HeyitF ARFFEPER T ARAEHA
AR AT 7K A TR B8 X B BRI 5 - 43 31 A
X ARG PRE &, ZE AR K 1.0 pe/kg 5%,
SRR N INER B GRS KL 3 R i [l
WSCHRTE 25% ~40% Z 1], T 43 0 I A @A A oK
BRARBEIS , R U2 43 1 Il AT T BH 4 v, 25 21
niEl 3 & 4 s B SREUE 2 B AR B R K B
P T LA A8 o 7 B IOV v 8 i R O B B 2
VERD, B 4 FhREi 4 [l fie =, b G Ih B o L
SR A G — 2 8 S Sk AN SR O T AR AR
IR S5 R RIS ] PRIk 25 4% S AR B AN TS /K B R
BV S A R MR B 1) Rl ISOR A L, 45 5 WL 3% 6.,
SEIRFRIT, S ALAR B AT H BRI A 4 4 TR
SN AN K T 224 40T A 1 1 B, IS /K B TR 6
AHH 1.0 g #InE] 2.0 g iF, 4 Fiba 889 Il fic %
IR — e Bt , U B I s JC /K B Rk mT Ak 3] ok A% 1t
AR AR F, 08055 ik JE 4 o] 5 EL 24 T8 /K B R B )+ 4k
SR E 3.0 g, 74 HAR LA WY ISR A e T
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W, UL B e I 7 S S A R A L RIPE R W DR e 1.0 ¢ SUALEATN 2.0 g TOKBR IR B X
TEHIH R ZEHT L. 286 % B EREA R R FeR B T L.

70 70
g - N g e
i N N Ng oo _ % N %
| NEB NE I NEE % \ N
" \ NG % & N N N % 3 N\
' NE NENXENXER NEXE NXEN
5 A N NE R . BN X N& X
(a) Nacl A (@) (b) NaCl i (2)
e e oEAAEE R S CURET CLRNY CLT Y P
B3 AREAEMSLNITIEERM (a5 ;b BH)
Fig 3 Influence of different amount of sodium chloride for recovery
60 70
50 % 60
3 o 50
— é e RN é = :
g N N NE Zo N
5% ' NG N N i N N N
\ N N \ N N N \
e N N N AN 10 N N N N
i % § = § % 3 § % e § §
(a) Mgso, i i (b) Mgso, i i
SHAM WETH CRAWRE o BAMNR cHEM WEFH N AWREE WA

B4 AREAEMTKBEREX MYEZI(a:385F ;b5

Fig 4 Influence of different amount of anhydrous magnesium sulfate for recovery

x6 SAHWKF (SLMMTKTRERSE) X EB RSN

Tab 6 Influence of different amount of salting out reagent ( sodium chloride&anhydrous magnesium sulfate) for recovery

S Ay TR g t;%ﬁ/%/rﬂ/ ST Ay KRR g *;%ﬁ/;g%
1 1.0 1.0 50.2/52.8 1 1.0 1.0 54.1/56.9
2 1.0 2.0 53.3/56.5 2 1.0 2.0 59.8/65.1
3 1.0 3.0 48.2/51.2 3 1.0 3.0 55.6/59.4
4 2.0 1.0 50.9/48.9 4 2.0 1.0 52.7/58.1
5 2.0 2.0 56.1/54.2 5 2.0 2.0 60.1/57.5
6 2.0 3.0 53.8/57.1 6 2.0 3.0 54.8/59.2
7 3.0 1.0 52.7/56.1 7 3.0 1.0 52.5/57.1
8 3.0 2.0 51.8/56.8 8 3.0 2.0 57.2/55.2
9 3.0 3.0 48.1/50.1 9 3.0 3.0 55.4/51.4
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&gk
TSR B Pk FALE/ g ToIKBRIREE/ ¢ Recovery/ % FRHLE TR AL/ ¢ ToKBRER B/ ¢ Recovery/ %
1 1.0 1.0 52.4/55.1 1 1.0 1.0 48.3/50.1
2 1.0 2.0 56.7/54.8 2 1.0 2.0 52.8/54.5
3 1.0 3.0 55.1/62.3 3 1.0 3.0 47.6/50.3
4 2.0 1.0 51.8/57.1 4 2.0 1.0 46.8/58.4
5 2.0 2.0 55.1/55.8 5 2.0 2.0 51.3/56.6
6 2.0 3.0 51.4/52.4 6 2.0 3.0 49.5/52.3
7 3.0 1.0 54.8/58.1 7 3.0 1.0 50.5/60.4
8 3.0 2.0 54.2/61.8 8 3.0 2.0 54.8/62.3
9 3.0 3.0 51.7/52.3 9 3.0 3.0 51.3/57.8
3.4.2 BEMERIEGLFL KR AFIR B 120

P9 R B FHXG PR PR B o, G o B R 1
15, AT G B R ER BT T vk AR il | PR it 1
VLR EEANES NS X B bR e A, [
X% K B R G A — W R A A 2
Ttk — s G 1AL L R BRI 3 NP R R T
PR EA % T AR s 2 1 A v () 2R BT T2 45 ) 7
HEREFLBRIE ZER NS

AT T AN G [ AHZEHL 42 HLB FE ¥ ik
F1 PRiIME HLB #1#+1k 3 oy X fb iR . Bk
FRVERTFRANTT - 43550 S RF 4 X6 2 R PR &, 7E 1.0
pe/kg K HEFT ISR H 4 . DAL B A AL
FEAE il HT AL SR T S E AR, FhAT D IR ERAE IS R
FREL 2.5 mL _EH W, 50 CAKIB R RS T, 1
mL &RV RS 05, ik B ; @HLB FE ¥k . 4%
FERRRTAL IR rh C G HE I ER AT B0 5 R R
2.5 mL FVEWL A 8 mL 7K, IR 2T, 1E Jy [ AH %€ HX
M, HLB /PS5 3 mL HEE 3 mL /K i fk
Ja BAE,3 mL Kk EE, 5 mL H B i I 04, 50 C
KB T AR T, | mL &R R R 5, i itk
K ;@ PRIME HLB ¥4k . # FF 5 i b #8050 #
1B, BARZERILE 5 K 6 Fis,

S5RFRI, A BOT BA BRE b [ SR
A 5 DA T A 2 TR 2 By 2 i A R R i, O HL 5 1k
AR AT RN 2 BE BRI T A A Y i A 4 T
2 PRIME HLB /INEESE £k 09 R &, 4 F AR 0 40 1m ik

100
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20

Bl (%)

##%47 mHLB mPRIME
5 3FMAEATAAEAELR(IBE)
Fig 5 Comparison of 3 different sample preparation

( chicken egg)
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3 80
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~ %57 mHIB %=PRIME
6 3FAREATAAEA AL (IBH)
Fig 6 Comparison of 3 different sample preparation

( chicken muscle)

FREL HLB /AE AL 9 B, X 5 Al i 9 7 5C
A 2K, PRIME HERY L7 A PR A Y [R] R A]
AEIRE S 14012, 3 A Ak 30 D7 =X T8 16 A A it
i, BRER/N EEE PR BN B AT 5 min 52
I, BERGAT BBk e il ol 909% WA AN 117 24
o3, B I W A BHAR R Jo A0 7 AT LA 32 1 i [
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PN, R A T i A RS I 35 B R et A it 1 i
ATAE,

AMWFFE ST T XS B KA P v R R B AR
B (TRUHR I | 960 LT AL R R U R ) LC—HRMS 46
W5, M 2 B B R4 PRIME HLB %[5 AH 25
B4k, L.C— Q- Orbitrap MS %, PRM B AG I,
AT VE R R R AR TR S AL, Gl TR
R RO PR H R H I S AR i P O A | e O
TEFE I AE
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