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2 ok HE Fo FRdh= ohviezete|FAte| = YAR] v nfelilg B o7 EAd= WS
Askar whHel thgt %EW ASE 38T 0.1 M %“Jg AHgEte] HEe pHE 28 ™% &
AP FZE(SPE) ZAF ol 2wt FLEZ RO AR g 7]“ HeEE &t &89 5
ZEL o] 2% NS ARSE o] 2 FRvlETYEHe g Ta] & LC/A+)ESI-MS/MS2] MRM HHH
o2 EA3ATE BREAE HlEA spike g+ 5.0~250 pgkg FE WA ABFHLE T ALA

(> 09951y JeEPHATE B4 o] A FZHAXIE 11.5~18.7%0]1 U BE=E bias® 10.9~20.9%0]
Ark. FHE BN HE FolA vl evpolile] Ao R -85 AHE o 3lE Aelth

Abstract: An effective and specific procedure for confirmation of neomycin, aminoglycoside antibiotic in honey
was developed and validated. Honey was adjusted to pH 2 with 0.1 M HCl and applied to weak cation-exchange
SPE cartridge. Neomycin was eluted with basified methanol. Following separation by ion-pairing liquid
chromatography, neomycin was analysed with positive electrospray ionization and MRM mode. Quantification
was linear over the range of 5.0~250.0 ug/kg (*>0.9951). The precision (R.S.D.) and accuracy (as a bias)
of quality control samples in honey ranged 11.5~18.7% and 10.9~20.9%, respectively. Established method can

be applied to analysis of neomycin in honey.
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Fig. 1. Chemical structure of neomycin B (MW : 614.64).
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2.1. Alef

Y| Qujolal FFEZ S Sigma-AldrichAHSt. Louis,
USA)ZHE] 743Iom, EFE&HE S/ 5o
FTEE 1000 pyg/mLE THEO] W BAsla, e
of Wt o] XL 34 ste] ALE-3IATE HERE,
&, oMM EYEYLS JT. BakerAH(Phillipsburg, NIJ,
USA)ZHE] HPLCH X2k & 745, o
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2.2 Al kel NFPA (nonafluoropentanoic acid)9} Z4F,
formic acide= Sigma-Aldrich*H(ST. Louis, USA)ZF-E
TSJste] ARE-3HA T

22. Mz % AR

Age] £33 98 A&E shaker= EYELAAL
(Tokyo, Japan)2] Multi Shaker MMS A& A}-8-31%]
om, AE 5% 9% 3 SU71%= EYELAAL
(Tokyo, Japan)®] A &S AM&-3lTh AlHA] FHE
National ScientificAH(Rockwood, TN, USA)2] 0.45 um
A71E AHgsklen, 259 F3 = NEURON FIT
AH(Tokyo, Japan)$] JAC Ultrasonic 4020 A && A&
stk IFUER=  SupelcorHBellefonte, PA,
USA)2] SPE vacuum manifold A& A3} Th 2
A F& FZA S MCX (Mixed mode Cation
eXchange) 7} E | A= WatersAH(Milford, MA, USA)
2R P45t ARgsHATh

2.3. LC-MS/MS EMxZ{

LC-MSMSE A& A-5FY 7] (Agilent 1200 Series
GI1313A Autosampler)7} &2+E AgilentAH(Palo Alto,
CA, USA)2] Agilent 1200 Series HPLC2} ZAgHE
Agilent 6410 Triple-Quadrupole & #2719t}

HPLC®] Z3-& Eclipse Plus C ;3 ZHo 24 W7H
o] 2.1 mm, A°]7} 100 mm Z# 3 =3 YA} =717}
3.5uml ZAHS AgilentAH(Palo Alto, CA, USA)Z -
B 748t ARE-FiT.

°]54 AE 20mM formic acid®} 10 mM NFPA7}
¥3tE godoln, o]FA BE 20 mM formic acid9}
10mM NFPAZ}F 3 Wghs &8 7]&7] &2
Z722 02mL/min 502 SHFAC A 2
7-& Table 13+ oW A/ 53972 20 uLol ATk

A 719 o] 23S A 7)EH-0]23)(electro-
spray ionization, ES)UH O 2 Fol2 HEoA] MRM

(multiple reaction monitoring) ¥4 &2 7 &3}t

Table 1. Gradient parameters for HPLC analysis of neomycin

Time (min) Mobile phase A (%) Mobile phase B (%)

0 50 50
0.5 30 70
5 5 95
5.1 50 50
12 50 59
10 20 80
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0] (precursor ion) m/z 6150]NoH HEH A
A o] -8 m/z 455, 323, 163, 161°]%1 2™, nebulizing
7141 9] &&= 350°C, @2 8 Limin(H2x)0] Ao
ZEAVA = 30 VoIt

24. N2 HxZ| ¥ AFIM FHYM

a4Z8e HE AR Sedl & 20mLE Y3 IS}
o] F/3] U F 0.1M FAHS AHESH pH 22 %
A3tAth o] AR £9 S e smLe} & SmLE
Ed3IA)71 MCX ZHE )R] (60 mg, 3 cc)oll 2 A Al A A
ZkA1 713 8 mLe] 20% NH,OH HEHE ghog &
st &&H-2 45°C o]ale] 78 FollA etst
FE3 AFEL 00MHC 1 mLE 59 & WH
1 JHZE oFste] AFLH 02 SATHFig. 2).
A34E A5 flste] vlemfolilo] A&
] 22 dE A E(blank Al E)°l F=7F 5.0, 10.0,
20.0, 30.0, 50.0, 75.0, 250.0 ug/kge] EE=E v 2ulo]
AlS spikesFATH 919 AlE DA HH FLe W
Ho =z A g & 20uLE LC-MS/MSel 51
IAZnEIRS e F AHFHE AT

= 2 v oo

N

N

25 HHo| REM: MU NEZ, I
LC-MS/MSE o] &3 HE A|§g T ZH{F Y el

| 5 g of honey + 20 mL of water |
1

| Mixing for 5 min to homogenize using Vortex mixerl

| Adjust to pH2 using 0.1M HCI |

Conditioning MCX cartridge (60mg, 3cc)
with 5SmL of MeOH and 5mL of water

!

| Load sample with 1mL/min of speed |

]

| Washing with 5mL of water |

!
| Elution with 8mL of 20% NH«OH in MeOH |

!

| Evaporate to dryness extracted solution at 45°C |

| Reconstitution with 1mL of 0.1M HCI |
!

Filter and inject 20uL of the reconstituted sample
Into LC-MS/MS

Fig 2. Flow diagram of the sample preparation for neomycin
analysis.
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Abundance vs, Acquisition Time (min)

Fig. 3. Representative LC-MS/MS TIC and extracted ion chromatograms of authentic standard neomycin (10 ng/g).
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LC-MS/MS®] o] 3t 82 5 27 ] 2ol 4le] 14 323

spray ionization)2} APCI (atmospheric pressure chemical
ionization) ¢8I F A=rF T2 WHE v Wt
Az}, ESI WA o] Z=7F F3 AL ESI WA 9] ol
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ESI9] Fo]& REolA full scan 2 B3 EH (Fig.
49] 91)& [M+H]'S] m/z 6157} 7] 3] & (base ion)S.
2 AZHNoH, dgdFEA S A miz 6155
o] (precursor ion)S Z el sle] AP o] (product
ion) R0 A HA3t FEANURAZE FEAIZ A3} A
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A (Fig. 5ZFH g Aolty. Aol 2dE
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127 61539
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Fig. 4. Electrospray negative ion Q1 mass spectrum (upper)
and product ion mass spectrum (lower) used in
MRM for neomycin (lower).
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Fig. 5. Chemical structure of neomycin and its main MS/
MS fragments.'s
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Fig. 6. Linear regression curve of neomycin in honey.

321, HAE=M

uler W3 A F9) 5.0, 10.0, 20.0, 30.0, 50.0, 75.0,
100.0, 2500ug/kg°] T2 spikedt T A|E AR g
Wl kA FE¢ Fof] ARuEIH ] YERE
dlonrfolile] ¥ HWHS R s o) 92 ¥
Aol dsfix ARFHAE AP Az FRAF
(coefficient of correlation, )& 0.99512 CODEX 7]
= (£>0.95)0 Ak XW & BATH(Fig. 6).
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A e et A eE Hrtstr] SsiA,
Yl Q. ulo] Al el FE7} 30.0, 50.0, 75.0 ugkgol HE==
7t F% g 370e] AlFol vte HEA| Sl spiker] A
A ZA4 8kt

I A3 ARre] T2 AU EEHAHRSD)
7} 30.0 pg/kg A& 13.3%, 50.0 pg/kgol A& 18.7%,
I3 75.0 ughkgdll N E 11.5%S Yepdozy =5
20% o9 F2 FUAS JepIAT
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TEWX)ANA AR I FalA BFT TEWX,)4
BAE W £ 719 FEZ v v WEE(%)
(Bias = (X, — X,/ X, x 100)Z T-3}3921, 30.0 ug/kgell
ME 10.9%, 50.0 ugkgdllME 112%, ZH L 750
ugkgoll A= 20.9%E YN A TH Table 2).

3.23. Hrj g+

HE A5l dgh dd 3585 Hrtetr] 9k,
ANE ZF vlemtelale] Fx7} 30.0, 50.0, 75.0 pgkgol
FIEE 7 TEF 370 spikedt HE A|FE S¢S #

Table 2. Precision and accuracy for neomycin in honey (n=3)

Concentration (ug/kg) RSD (%) Bias (%)
30.0 133 10.9
50.0 18.7 1.2
75.0 11.5 20.9
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