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Detemination of streptomycin and dyhydrostreptomycin in bee pupa powder
by liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of streptomycin and dihydrostreptomycin in
bee pupa powder by automatic solid phase extraction liquid chromatography-tandem mass spectrometry. Methods
The samples were extracted by phosphoric acid buffer solution, the protein was precipitated by perchloric acid, and
purified by the small column of waters HLB solid phase extraction. The chromatographic separation was carried out
by Protemix WCX chromatographic column, and the multi-reaction monitoring mode was used for determination.
The external standard method was used for quantitative analysis. Results The results showed that the 2 compounds
had a good linear relationship in the range of 10-200 pg/kg, the limit of detection was 5 pg/kg, and the limit of
quantitative was 10 pg/kg. The recoveries of blank bee pupa powder at 3 spiked levels were 80.6%—93.5%, with the
relative standard deviations of 4.7%-8.8%. Conclusion This method is suitable for the determination of
streptomycin and dihydrostreptomycin residues in bee pupa powder.
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Thermo TSQ Quantiva AR - H K = F1 PURRAT TSIk
FY, FCH % B FIR(EST(3EE Thermo /A w]); 2-16K B.0HL
(3 Sigma /A F]); AutoVap S60 Z&HKAY(3EE Organomation 2y
#l); Option Q15 HA4/K{Y (34 LEGA /A l); Preval SPE 304+4x
A S EFHAE B B (LT 2R F]); OASIS HLB [EIAHZE
BUMHE(60 mg/3 mL, 3E[E Waters 22 ]).

W R WA R (GE =99.0%, F[E ISO Science
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chromatography-tandem mass

CNW A ), BEBERERREN(SHT4l, 55 REGIS 24 H)).

5% (V)R RBRE R WERIEI 50 mL =& ER, A
% 1000 mL ZE R, FKEREZE .

2.2 FREBRREH

Iy IMERARBUE 2 2 . WA R B EN A 10 mg,
KRG A5 % 10 mL 28 R0, o 28 ol o i vk 2
4 1.0 mg/mL MERIR . TRGRFM TR,

23 BB

WRIREL % hiA I MERIFREN 5.05 g BRBErfRREN \2.05 ¢
WEERAN . T 2.5 mL B, F/KEAZE 500 mL.

0.5%(V/V) R RVEW: MR 2.5 mL FIR, %% %8
500 mL #E &, FIKEEZZE.

10 mmol/L BEFREVE: HETRFRIL 0.435 g BSREL, H
KRR He A2 % 500 mL R, FHKERBZIE .
24 HEETLE

PRI IR RE AL 1.00 g F 50 mL 2.0, N AR
MR 20 mL, 5 mL 5% S ERVE IR, FoArIRGE, A
10 min, F 8000 r/min = &5.0> 5 min, T IFHGETIE, 1K
47 50 mL B0, KA HLB/ME, 4 A 3h A A IY
B 1), BCEEE 10 mL iR+, T 40 °CF&A
AT, A 1.0 mL BEEREE (10 mmol/L)IE VA sk,
0.45 um FiE AKAHIEREE, f#t LC-MS/MS #5:ll

®1 =EHEEERERF

Table 1 Automatic solid phase extraction procedure

£ W5 ABUmL JEE/(mL/min)  TERAEYmML
FH g 5 3 0
Gk
7K 5 3 5
R PR 30 2 10
whuE R 5 3 10
YeE HEE 5 2 10

25 BIERFIERM

% 24 Protemix WCX #:((100 mmx2.1 mm, 5 pm);
el 25 °C; W: 0.35 mL/min; #EFER: 25 mL; FzhHH
B B VR AR P 2% 2.

i S ESTIE B TR, BAEIRE: 330 °C;
W55 B . 3000 kV; #HSEJ1: 0.3 MPa, 4B S i
5L/min, #HE. WAHEZTESISHIE 3.
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Table 2 Gradient elution program

Fisf 7] /min 7K 0.5%H R /% 10 mmol/L R E% /% HEE/% 38 /(mL/min)
0 0 0 80 20 0.35
1 0 0 80 20 0.35
2 0 0 0 100 0.35
2.5 0 0 0 100 0.35
26 0 80 0 20 0.35
3.5 0 80 0 20 0.35
3.6 90 0 0 10 0.35

4 90 0 0 10 0.35
4.1 0 0 80 20 0.35

7 0 0 80 20 0.35

®3 HERNMVESRBRNRESTSH

Table 3 Mass spectrometry parameters of streptomycin and

dyhydrostreptomycin
FET(mlz)
(a2 BFERE BEFm
1 2
R [M+H]+ 582.3 263.2%  246.1
WEHEHR  [M+H]+ 584.3 263.3* 246.1
W ERE T
3 #RE55H
3.1 REUATIRIRE
MM EO R ER S, WUEEAR, B HB

PR R . ASE S IERR T HLAT B T Ve RCR 1 e R
SRR AW BEE R UIER], AT 3 RIS
EEmﬁﬂ%,m%kﬁ*%Z&mﬁﬁm#@m%?
VL, 2 R R A IC/INRE 1 3% 2 = U e DL E H Ok
FORE T B AR BT IR, R i T d ek, s R A,
o SR VA VT L AR Gyt T 0 WA A S b P R T T, R
WEER, RN iEd b/ T, BRI 98 R F o SRR Vs
TAE R UUTE ]

AR TR 1% 5% . 10%(V/V) I i SRR T TR
BUSCR, 1% SRV TR A UUE SR 22, BRI

SRECUEIR, 5% . 10% 110 i SR A T 0T AR LRSI
T, B2 R B 5 Sl AR AL BUIME T 2 h pH, AR Sk
B 5% SRR R B A UIE R

3.2 B HREE

AW HAET T HLB F Cyg BEIAHZE BN 4585 2 K
WA BE R R E AL ROR, W3 4. 455381 HLB /ME:
EAEGALRRBEAY, PRIHESE HLB /MR Ak F /R

R4 2 FEREZERUNMES LR IR A B
Table 4 Recoveries rate of 2 kinds of solid phase extraction
cartridges for purification of bee powder

ISR/ %
[l AH 2 BN
HHER WA R
Cis 78 77
HLB 90 89

3.3 @iEMEAIRRE

HERE R . WA R AR, 7E5HH Cis &
TR E LA . KR @RI HILIC, SR
BEBERERR SN Ay g 1 XA ik B RAESUAH C (iGAE
FHORER . BEBERERRANTE RS S B (RS, oAk
FFE AL PR o A SCEE 5T 1 3% K BEH HILIC (2.1 mmx
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100 mm, 1.7 pm) @A F155BH % Protemix WCX(100 mmx
2.1 mm, 5 pm) @RS B UL R EIS S DX R K
MR SR R BRI . 45 R W78 BEH HILIC AF I ff#
PRSI E: 4.1 min, G7RAFOREAMERE, (FJ2SEhRR d &
B HILIC HEAE AR AZ 500 &1 A2 A7 AR S 2 BT 2 Je P REAT 1 K
FEBE RO W, A0 400 Y €8 3 KR A B E B R A AR I
Protemix WCX A1 AR BB HJZ 3.4 min, d0] LI & 4
MrivsisR, I H AT LIRZIT 2500 £1EES 20T B0, Kok
WA T B A, FIARFS S T Protemix WCX 1EH
Ay BT A
34 ZTRERMFEIEE

PAAS P IR R VR R 23 T INAR 100 ng/g, 48
2.4 TACFR AT AR FRAY BT, A5 B AT 1 L TN €
B L 1,
35 ZMSeE. KERMEER

Phas (LI SRR s 3T, R 2.4 T ab Ry
WRIVEHEE (10, 20, 50, 100, 200 pg/L)AHERE 2 FIME
FERERIARME TAEINZR, DI i B I Tm AL () /R Ak

b, VARARE B (X, ng/LWENREARER, 1845 R0 4k
BHE . WAFEE R 10~200 pg/L WREEEF M 2 BRI
K F, [T R4 B Y=188.32X+7421.91(r?=0.9956);
Y=8596.36X+4951.49(r’=0.9923)., % 3 {5 M LL X R (4 hiT:
AOETER R 5 ug/kg, 10 75150 HXT R A NFRACE 5

Y =)

EREmFR R 10 pg/kes

3.6 HEREMBEE

PLZS P R A S IR 1) RT3 2R T vk N A
DA RT3 18] FE X5 o 1 ff 2 (relative standard deviation, RSD)
PRI RIORE R o 1725 F I SIRYRE S P AR R R AL
AEEERIMER IR, IbRACE-43 5124 10, 20, 50 pg/ke, &
AR IR 2.4 3707 R A0 B, LT IBCR FAH X i 22 45
RIWE 5, HEHERANEATEG R EIES 80.6%~
93.5%, MIXTFRUEZE A 4.7%~8.8%, i R AT

3.7 SERREEmAEN

FHA SCHEST BRI J5 75 0 R AGL Y 26 HEVCIE SRRIRE b
HBEATRG, A7 1 HEUCEMERIRE AR A B R IR B, oAby
A R R M AR R

RT:0.00 - 7.01 RT: 3.40 NL: 4.82E4
AA: 169441 TIC F: + ¢ ESI SRM ms2
100 SN: 1504 582325
90 [176.143-176.145,
80 246.122-246.124,
263.196-263.198] MS
70 RN ICIS WI-S5
@ 60
& 50
E 40
30
20
10
0
RT: 3.39 NL: 2.12E5
100 AA: 714608 TIC F: + ¢ ESI SRM ms2
90 SN: 5911 584.325
20 [221.187-221.189,
246.153-246.155,
70 263.212-263.214] MS
m 60 WEHER ICIS WI-S5
= 50
E 40
30

20 RT: 2.68

o

AA: 3808
10 SN: 9
i1 1) T [ L1 (IR N T T WO T SO S N (N 1 IS T "N T T N TN T T T I T T T M N T T A T N N S T N T S T |

0.0 0.5 1.0 15 2.0 2.5 3.0

3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

i [B] /min

Bl 1 28 FUEEIRERIN 100 ng/g bR G %R
Fig. Chromatography of the blank sample with standard at 100 ng/g



5515 B W, S YRR (T - P DR TR VA G e M A v R R S DL B R R S B 5121

x5 THBEMFESEMVUSES RN MAREBIR LKL R (n=6)
Table 5 Results of spiked recovery test of streptomycin and dihydrostreptomycin in blank bee powder (n=6)

10 pg/kg 20 pg/kg 50 pg/kg
EY)
B /% AR R T A 22/ % B/ % AR R T A 22/ % BT/ % AEXS A v 22 /%

BE& R STR 82.8 4.73 83.9 7.08 92.2 5.96

W E R 80.6 8.83 86.2 7.41 93.5 5.51
4 5= B (8): 751.

[71 GB/T 22995-2008 Wi i di st . XA HERE R AN -RAREE 25k B2 B i
ABIFSE R F 4 A S A A -V AR €0 % - A R o i v S W - H R T[S,

ST T WA P R B R R B B R R B A I . AR GB/T 22995-2008 Detemination of streptomycin, dihydrostreptomyein
7 % B U AR A [ A R BB R G A i R AT Bfﬁ}{% 1'& and kanamycin residues in honey-LC-MS-MS method [S].
FHI 7 SCHA L n 7 BE G R G W 1 R [8] GBI/T 22969-2008 Wyl - s b aak . WUAUh R 20 M A8 7k
= DO B AT AR 0% 2 T RN A ,kallﬂ‘fnn I WA (0 HE- RIS ].
R 58, POPIRRE, e, GG IR T iR R L GB/T 22969-2008 Determination of streptomycin, dihydrostreptomycin
WEBERE A IR . and kanamycin residues in milk and milk powder—LC-MS-MS
R method [S].
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