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2 o 2EFEmO|AILE ofnicF g IALe|EA] AT sfUEA 71, 7R AW 259
o 9] AME T Aok FWole FE-go2E F7kEo] YA AW B FrlNE FHE FA
I 72 Al HE Aol X2 ARREE Ao 4eA Utk LCMIMSE o] &3te] HE Fo
Fohe ZES|Ento]2](dreptomycin)s A8k HS F9eisith. e EAHS AR 4D
ol HF7HA] AEE F UAEF IFES Fol7] St FAl B FEAH S HA g e, g
ARl BA4& 8l A AZetEa = (HPLC) <F ®isl 2 821 (tandem mass spectrometry)e] =71
E2 FZ 3}l e WS 50-500 ugkg FEolA 55~14%21 AU (RSD)S YERAI.CH, bias
2ZM -100-80%] FI=E Ve 3, 2EF ErjolilS HE F AR 100 ugkge] FEZ &
FHAVI T AL I5ES 4%, AFEA(LOQI= 0.75 ugkgol it e HE F ~EJER}

ot B oF oF

Abstract: Streptomycin, which is one of aminoglycoside antibiotics, has been widely used in the rearing of food-
producing animals to prevent and treat diseases in cattle, pigs and poultry. Although not licensed in South Kores,
sreptomycin has aso been used for the trestment of bacterid honeybee diseese, such as European foulbrood in
Third World countries. A religble and effective method using liquid chromatography-tandem mass spectrometry
(LC-MS/MS) weas developed for the determination of streptomycin in honey. A established method was optimized
the dean-up and extraction procedure for the trace determination, good precison and accuracy. And the
chromatographic and tandem mass spectrometric parameters were dso optimized. The precision (RSD) and accuracy
(bias) in the concentration range of 5.0~50.0 ug/kg were 5.5~14% and -10.0~8.0%, respectively. Limit of detection
was 0.75 ug/kg and recovery of streptomycin spiked at level of 10 ug/kg in honey was 74%. The established
and vdidated method was gpplied to determine sreptomycin in honey which was on the market.
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A5 &S 98l A8¥ sheker= EYELAAL

(Tokyo, Japan)©] Multi Shaker MMS A & & A}-&3}
RoeH, A7 55 AT 3 F27]= EYELAA
(Tokyo, Japan)2] A|ES AHE-3tth Aldx] FE =
National ScientificAF(Rockwood, TN, USA)2] 0.45
pum 2715 AHEEA e, 259 A= NEURON
FITAH(Tokyo, Japan)] JAC Ultrasonic 4020 A&, 3L
A FE2& AT JAFHAFAEE Supdcort
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= ARgsisdth A F& JFEEAR] Oass
HLB (hydrophilic lipophilic balance, 60 mg, 3 cc) 7}
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o ARE-SFATH

22. Alo}

2 E 3 Ento] il (streptomycin) ¥FF-S>  Riedd-
deHaenAH(Seelze, Germany)®] &% A 9FS ARS8}
°i"’, SHITE Milli-Q systeme & iy

£ A&l REFS SRTE o1& 1 my
mL =2 e § 4£2C ¥ HASISlAL, o] &
THTE A8t AHE-SI

Hee, =, opAlEve| EY 2 JT. BakerAHPhillip-
sburg, NJ, USA)®] HPLCH %k & & AHE-3IA
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3L, OPHEAL o] 248 AJeko ' ALEE 1-heptane-
sulfonic acid= Sigma-AldrichAHS. Louis, MO, USA)A]
F2 AHSI

23. 2477

24 4816l LCMIMSE A& A3 7] (Agilent
1200 Series G1313A Autosampler)7} - 2HE Agilent
AH(Pdo Alto, CA, USA)2] Agilent 1200 Series HPLCS}
A3d Agilent 6410 Triple-Quadrupole Bl gl 2 2F&
2171011tk AHS-E HPLC Z¥-& Zorbax Rx-SIL
(2.1x150 mm (length), 5 um particle size)o] 1 o.H,
&2 0.3 mL/min, =Y 2 pLel et HPLCS
o] 5 A4S 10 mM ammonium acetate 95%¢°l oA E
o] EZ(ACN)©] 5%, formic acid”} 0.2% 3$H5-%
o]54 Ast ol ELte]ER 95%¢ 10 mM ammonium
acetate 5%} formic acid 0.2%7} &2 |54 BE
Table 19] 71&7] &v 2o =2 ARS-SFAATE

AHeE AFEXN 7= 35 AMEF A (triple qua-

’ 5 g of honey ‘

l

‘ add 20 mL of water ‘

2~
=

]
R

Table 1. Gradient parameters of HPLC mobile phase

Time(min) A (%) B (%) Flow (mL/min)
0 20 80 0.3
2 20 80 -
6 100 0 -
8 100 0 0.5
81 20 80 0.5
10 20 80 0.3

drupole) FE| & A}g-31l o o] 23} Wl H7)E
- k2] (electrospray ionization, ESI)¢] %ol R
& A3t MRM (multiple reaction monitoring)
WAl o2 A& 2, nebulizing gas (N &=+
350°C, 32 8 L/min, collision voltage= 35 V©°]

AT

24. N2 HXE|
HE A7 59 & 20 mLE 91 Agsle] 28

l = Mixing for 5 min to homogenize using Vortex mixer

add 1 mL of 0.2 M 1-heptanesulfonic acid

l * HLB cartridge(60 mg, 3 cc) conditioning : 5mL MeOH — 5 mL H.O

Sample loading : 1 mL/min

= Elution : 5 mL MeOH

l = washing : 5 mL water

Evaporate to dryness an extracted solution
at 45 C

l

Reconstitution with 1 mL of 30 % MeOH

i

Filter and inject 2 uL of reconstituted
sample into LC-MS/MS

Fig. 1. Schematic diagram of sample preparation for the analysis of streptomycin in the honey by LC-MSMS.
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3.1. AEEeDlolAle] LC-MS/MS
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Fig. 2. Chemica structure of streptomycin (MW : 581.57).

Rx-SILEZA W7 2.1 mm, 7‘°] 150 mm, °‘Z}i7]7}
5ume] ZH & Mesiglon,
mL/ming EHFJT 243 2% E %%01]/‘1 %Ei@
AFHE YER AT

ZEH Enfo]ile] T2 Fig. 29 ow EAME
o] 5815708 FAo] & -OHS} -NH, 7157|171 &
o] EAstER F/do] wj-g- A ARwETHT] &
Aol HA & EZolth

2EHEnA] ¥FEd S e ® HPLC 242
FHANA F A AFEN7E FYS T ES%
APCI (atmospheric pressure chemical ionization) ©]-3}
W SollA o] 28t ol Evt £ 24S
H gk A3}, ES 2ol AEe] §olstaint g
ES9] ol (+) BE9} gol (-) R=EE Hwgt 4
I ol REA A 22 AEE B
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Hatdew, 1 A3 229 precursor/product ion
pairs 1743k

He) AFEAS 984 1A full scan BEA
2 E W Enjo] 2l 9] ,51]_15_%% ‘Hoir/}(Flg 39 Aok
/\J%]EE%) oFol & Z o A [M+H]+?l m/z 5827}
base iono. 2 7 ZEH o] o]& Aol (precursor ion)
o2 AeEHon, product ion scand E3 miz
176, 221, 246, 263, 407 ©]°] 54ol&-5 YE
onzg o5& Aol MAASIt(Fig. 39 3
ot /\.H]EFH)

2EEnjo]2ls Syl A2vtE T Z0)A]
HPLCE 534171 F ES-MSIMSS] MRM W] o 2
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Fig. 3. Electrospray postive ion Q1 mass spectrum (upper) and product ion mass spectrum (lower) used in MRM for
streptomycin (lowe).

ion chromatogram)<- Fig. 40 YERAAT). 2 UOE JEEERYH 7ME X g g5 &
2= ArH(Fig. 4).
32. REM ol 2Ed Enjolale] HEHA ke WE AF

=
ZEf Enfolilo] MRE A 7F2 7}7} ¢F 6.7 0.75, 1.0, 5.0, 10.0, 20.0, 40.0, 50.0 pgkgd TE==
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Fig. 4. Representative LC-MS/MS TIC and extracted ion chromatograms (EIC) of authentic standard streptomycin (10 ng/g).
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Fig. 5. Cdlibration curve of streptomycin in honey.
sEEno2g Fhd F APE AR ALY of 3 w2 AP
Holl weh A2 s & LCMIMSE #43 uj= At EEHA7) 5.0 pgkgol A= 8.5%, 20.0 pgkg
HHoZRY HIFAL A Ay FAASF oA += 55%, 18] 50.0 pgkgollX = 14.0%E e}
(coefficient of correlation, )= 0.9904% CODEX 7] How mF 2000 9] £ AUXS YeERiATH
= (" > 0959 At A4S HATHFig. 5). 4 e84 & bas® UER e, ol HA 3l
ZEf Enfolile] HAEEHA & HWE AR (FA 93t 71X 9] FE (XPoMAM FH S TE(Xmel 3
) &= AFH 5 FFLE 2EJEA RS W T 719 FE (X)E v Hle] 9Es
olA S spikedt HWE X E 5 g8 EAEIS ) P (0/)( ias=(XaXm)/Xx100) 2 A F3t9 2w, 50 ug/
34 (LOQ) = E—t— A5 FSH(SN raio)7t 10 kgell A& -10.0%, 20.0 ugkgel A= -8.0%, =gl

oldele] AU g sk 40w A RSD)7H
B

< Yl E bias7} £20%21 %
S-S u 0.75 ugkg’t A%

f‘—i% Al —E— XiEIOPoi A8 eH 7t ol s
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Table 2. Precision and accuracy for assay of streptomycin in

honey (n=3)
Concentration .
RSD (% Bias (%
(ugkg) ) )
5.0 85 -10.0
20.0 55 -8.0
50.0 14.0 38
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Fig. 6. Representative LC-MSMS TIC and extracted ion chromatograms (EIC) of streptomycin on the marketing honey sample

(0.09 mg/kg).
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