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Residue Determination of Aminoglycosides in Honey by HPLC-MS/MS

YANG Huiyuan, DU Yue*, XU Weidong(ShangHai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To develop a specific and sensitive liquid chromatography tandem mass spectrometry
(LC-MS/MS) method for the residue determination of spectinomycin, hygromycin B, streptomycin, dihydrostreptomycin and
amikacin in honey. METHODS After extraction of these analytes from honey samples with a phosphate buffer, the extract was
loaded on a weak cation-exchange (WCX) solid-phase extraction column. After sample preparation, the hydrophilic interaction
chromatography (HILIC) was used to retain the aminoglycosides on the column for the separation of the analytes from
endogenous compounds. The aminoglycosides were detected and quantified with triple quadrupole tandem mass spectrometry
with ESI source in the positive ion mode. Quantitation was performed using multiple reaction monitoring (MRM) of the
transitions with isepamycin as the internal standard. RESULTS The linear regressions were fitted over the concentration range
of 10-1 000 pg-kg™ for the analytes in honey. The lower limit of quantification of the analytes were all in 0.6—5.2 pg-kg™. The
method and extracted recoveries of the analytes evaluated by determining the spiked samples at all levels were 92.4%—-103.2%
and 62.5%-81.6%, respectively. CONCLUSION The developed LC-MS/MS method is accurate and efficient enough to
determine aminoglycosides in honey.

KEY WORDS: aminoglycosides; LC-MS/MS; residue; honey

TIEREF AL A P (aminoglycosides) & —Ff1 )
TP ZR, O VR 22 A 2 T Y B A S 22 R
PEB B BUEETEN A, 7R s R N B O AT
GAERET R PUAE B Y TR T 40 R,
PV AT (e %)) PR e, 8 e 5 DL ) —
W) EA MR 17 N Rt %S AE FRg L
Be) iz N A, XA T e R S T 2 AR R .
AR, SR R A = R R A
RV NS VARMENE R S - NS Y3 Vi Ay I NI Uil
(1) o A PRAE VY 2 8 K B A Fe e 4, BRIAZR DS f
F [ FDA UXE Z 3Pt it, WK, &, ¥

EEEN: BT, U,
B Tel: (021)50798237

i, FEZI Tel: (021)50798237
E-mail: duyue0170@yahoo.com.cn

T EBACN H 255 2011 48 8 H 5 28 2R 8 1

S5 1) JURP S SR R A e T B Kbk
B B 5 (MR Ls) o RN IR SR H A o) e A H B
SE, HUEE S bR AEE I E PR R T
50 pgkg " AL PR AL, it R0 (R A 0 B P
% MRLs b 20 pgkg 1, @ 4E k) —Fh B AT
TRAR D) RAR =W, 2RI &, Btk
BN PR . PTEERI BT TV, N
s SERE T 2R TR B AT A

GAIEREAT 22 A 502 A 2 SR 8 i
SRS AR — KA, Tk
AR Y/Eg AR - N b S ol 2 A P 5 s 1]

E-mail: yanghy04@yahoo.com.cn BiEEE: HIH, &, wit, X

Chin JMAP, 2011 August, Vol.28 No.8 <751



B S AT A RN T, SR A €% -5 S S 4
R, R %R S A BRI, A5
R, TRATR R R, R ARG e el
XEERT A TR A O S, R EA .
AR, WROAH € - 5 IS (HPLC-MS) B R ik
WHEZRUEDNA I TFBeo (H T2
AP B A BRI AR E, AR AR (LA B R
B, DR, SCHR 22 SR AR Sl A A oS In s -5 1k
A7, e R TR, DA
WA B (HB T O T AN IE T 8 5 T A
WEA, BB 7 A0 s 25 {5 5 2
FEIE R, 25 ma Rl iy R R . I AR R R
K1) 25 KA F % (HILIOE A —Fh 43 E M Ak A
VIRRA SRR, 58 FRHER, B
AR EGE R, BA VAR R, H A ke
RS, B TR SR i A
R E UCK W bRk, g b KB W&
# B B R WA R R FIPK R ALAE 5 e gt
BT 25 % B EAT R I , Z8 3 AR 1 T VA
Uk, VEAERA . =R & TR e v S
Fh e FEWE T R 259 (1 5% B =
1 XFE5RG

API 4000 2 — & PUAR AT £ 35 1% 05 (3% 1R 3. H
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2.1.2 RAPRAEEIECE] 43RG Bk
it WA, BRI, KRR
14 LIk 5 FEIEREFR YRS 5.0 pgmL " MR G
PR e -
2,13 WhR CAEW AERARRIC MK S0 HE o
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PREA AR IO &) (R M S FE i 5.00 g, BT 50 mL
RN EVE S, INNAES TAE] 50 pL, A
20 mmol'L™" Nay,HPO4 2 AW (FH 6 mol-L™' [ 3h
FE VRO pH & 7.4)15 mL, JEWwdR% 30 s, T
4600 rmin”' B0 5 min, FIEWERES A
50 mL EOE P& .

BWWCX AR, KK HEE 5 mL.
K S mL GG/, A R g I DL — s i L
BEA B AAEAE . HK 5 mL YEGkE 7, LR
T 30 s, UL (2% BRI H- 2015, 80 & 20)
2 mL YRS AT, WCARVENG, WRE 10 pL BEFE
iR/
2.3 LC-MS/MS %/F
231 (il 4fF (@i H:: Atlantis ™ HILIC Silica
(2.1 mmX50 mm, 3 pum); Viahtl: A KO-
20 mmol-L™" B E4%-HFR(5 95 1 0.2), B A LJiE-
20 mmol-L™" M ER4%-HIHR(95 51 0.2), BREEVEM
F2¥: 0~0.6 min 100% B, 1.6~7.0 min 10% B, 7.5~
11 min 100% B; #ii#: 0.3 mL'min""; F: 30 'C;
R 10 pL.
232 Uil BN ESI U IE S AR
Rl s F14 77 X0 2 N IR I(MRM); - 240
Wi 413.7 kPa; MAVIIIE: 413.7 kPa; i
T : 82.74 kPa; Al T H: 34.475 kPa; HLMS
R S5kV; BEFUIRE: 500 °C. HTE .
SEPE 3BT IR B X A DG S S 4 L3R 1.

R PO B A B T B4

Tab 1 Mass spectrometry parameters for the analytes and IS

ety i e gy P

H/eV w/eV
KU 333.1/140.1 35 333.1/189.1 32
WHERB 528.3/177.3 45 528.3/352.1 34
HE R 582.3/263.1 47 582.3/407.3 41
MAERF 584.2/263.2 45 584.2/409.3 42
R >k AL 586.3/425.3 29 586.3/324.2 32
ISR A) 570.3/411.3 26 570.3/250.1 40
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Fig 1 Full scan MS? spectra of analytes and IS
A-spectinomycin; B-hygromycin; C—streptomycin; D—dihydrostreptomycin; E—amikacin; F-IS
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Fig2 Typical chromatograms of analytes and IS in blank honey
A-spectinomycin; B—hygromycin; C—streptomycin; D—dihydrostreptomycin; E—amikacin; F-IS
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B3 ZEEERRN 10 pgke™ HHM G B 635

A- QW Z; B-WIF SR C-HEF R D-WAHMER: E-FRKRE: F-RUIKEA )
Fig3 Typical chromatograms of analytes and IS in honey spiked with 10 pg-kg™" levels
A-spectinomycin; B-hygromycin; C—streptomycin; D—dihydrostreptomycin; E—amikacin; F-IS

WK TAEW 50 uL, 4% “2.27 TR J7 AT Hikb e
JEREREIISE - 43 59 LA 4 55 1A £ e TR
b AR, AR (nekg ) AR,
FTERPEIRIE, 76 10~1 000 pgkg ' Wk TE BT, %
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Tab 2 Linear regression equations and correlation coefficients
of the analytes

oy R S E T ,
pgmL
NS S 10~1 000  Y=1.661x10X-2.624x107  0.999 1
WEHEEB 10~1 000  ¥=1.023x107°X +1.657x107>  0.998 5
B R 10~1000  Y=4.572x107°X+2.871x107"  0.996 8
WA ZE  10~1000  Y=2.041x107°X+7.424x107"  0.999 6
B KR A 10~1 000  Y=6.483x107°X +1.561x1072  0.996 4

F3 BN E A E A SR

2.4.4 FEEBOAR REPRHCT AIEE 5.00 g, B
T 50 mL ZE NG SEORME L 4 i ME S
5.0 pgmL ™ VB AARUEE I 10, 100 A1 1 000 uL,
R B A 10,100 F11 000 pg-kg ™ I ANFREE
A, e €227 WUFJTHAE. REANKREEKFHEST S
ANFEARIIHT, FELLIE 3d, BEATRREML, 5T
H AR H [R5 . 45 W& 3,

2.4.5 IR RE 4% “2.4.47 TR A%
i . mREEISEERE S, & 54, HEATI
S, AR B S B N 0 Rk B 2 LR A
T () D7 3% BT % [ P A R AR (TR A
PRUE I, DLk B H 1 e 2 A v 5 ol 0 42
e THT AR 5 R N R FEE R T A R 1% e T A 0 T
AP P = R 7 O Y I S )
* 4,

Tab 3 Intra-day and inter-day precision of the analytes
F K5 % £ RSD/% (n=5) [ 1)K % % RSD/% (n=15)
wEY
10 pgkg™ 100 pgkg™ 1000 pgkg™ 1.0 pg-kg™ 100 pg-kg™ 1000 pgg™
KW EE = 7.1 6.4 43 8.3 6.9 4.7
W#HFEB 6.3 6.1 4.0 7.2 6.8 4.2
e % 55 44 4.0 7.1 52 4.6
RYERiE S S 4.2 3.7 33 4.6 4.1 38
BT A A 10.3 8.5 5.4 10.8 9.6 6.7
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R4 PO 7 i IR R A R BUEDK R (n=5)

Tab 4 Method and extracted recoveries of the analytes(n=5)

Jridnliic e L

Ry 10 pgkg™ 100 pgkg™ 1000 pgkg™ 10 pgkg™ 100 pgkg™ 1000 pgkg™

mI#/% RSD/% [nlc#/% RSD/% [Hl2/% RSD/% [Hlli3%/% RSD/% [nli#/% RSD/% [Hll3/% RSD/%
KIEE 2 98.6 7.1 94.1 6.4 96.5 43 81.6 12.6 79.3 9.1 80.2 8.9
W# % B 102.1 6.3 99.7 6.1 99.2 4.0 714 9.7 70.6 10.5 76.5 9.2
R R 94.9 5.5 102.1 4.4 98.7 4.0 69.5 8.7 70.3 73 65.7 6.3
VGRS 99.3 42 98.5 3.7 99.8 3.3 80.3 7.9 77.4 8.5 76.7 8.8
BT OK e A 103.2 10.3 92.4 8.5 98.6 5.4 67.5 13.2 62.5 11.6 68.4 9.9

2.4.6 I iK€ B R (LOQ) by S AR A Mok - LMY

(LOD)  DUf&MEEL 10 0 1 A1 3 0 1 20 5345 4
Y LOQ 1 LOD, 45 W% 5.

*S5 HIANMH LOQ(n=5)5 LOD
Tab 5 LOQ(»n=5) and LOD of the analytes

Ry LOQ/ugkg™ LOD/pg'kg™
KMEHR 52 1.8
W& B 4.4 1.5
iR 1.0 0.4
WA R # 0.6 0.2
Bp KA 5.0 1.7

3 it

3.1 HAUHR LA
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BN, AR K o RS T 2 LB AT T
82, UL B AE B R 1 RS 4 B B A v L A6
MG, DA AR I AE AT AR, AT
LT A P A T A DA, B S 2R v KA
LA, A5 35 0 400 £ B W ) Aok & B, 9 LR T
S O R I U TR
3.2 ZEphERIIkE

TRI R 2 ph ER (IR BEREAT T 8%, %
2T 2, 5, 10, 20, 50 F1 100 mmol-L™" &%k 4%
PER SR N o 25 AR, B IR A IR JE <
5 mmol-L™" I, Fr A sl W vE M » (il e 2 Jie 95 5
2 2% v 3R W BE>50 mmol- L1 I, 0 s i Y A,
20T, WRER G SRR m i A A
Tt 2 ) - o o 300 3 S5 e o 5 1 AR R AE T I 1)
BT, W BERER 4 20 mmol- L™, R 45 3
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Optimize the Determination of Metronidazole in Human Milk with Uniform Design Method

LIN Hongningl, TANG Tiexinz, YANG Jun], LIU Yanz(J.The First People’s Hospital of Zhaoging, Zhaoging 526020,
China; 2.Zhaoqing Medical College, Zhaoging 526020, China)

ABSTRACT: OBJECTIVE To optimize the determination of metronidazole in human milk and establish a limit test method.
METHODS The experiments scheme was scheduled by uniform design method to improve the extraction of metronidazole
from human milk, and the metronidazole was determined by HPLC method. RESULTS For extracting metronidazole from
milk, the NaOH should not be added and the super sonic treatment could be removed. In the results of the validation experiments
of the limit test method, there was no corresponding peak in the chromatograph of the control comparing with the chromatograph
of the sample and the standard, the limit of detection was lower than 0.02 pg-L™', and the RSD of the test results of the same
sample in different conditions was 2.2%. CONCLUSION Uniform design method is effective and rapid to improve the
parameters of the test method. The limit test method of metronidazole in human milk established is sensitive, simple, rapid and
reproducible.

KEY WORDS: uniform design method; human milk; metronidazole; limit test; HPLC
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