Hans Journal of Food and Nutrition Science #5835 #}2£, 2013, 2, 73-77 Hans X
http://dx.doi.org/10.12677/hjfns.2013.24014 Published Online November 2013 (http://www.hanspub.org/journal/hjfns.html)

Determination of Methylene Blue Drug Residues in Import
and Export Aquatic Products by Liquid
Chromatography-Tandem Mass Spectrometry”

Juyi Yin®, Jie Chen?, Haiging Tang?, Yanxia Mo?, Xiaojun Gu', Meizhen Chen?®, Weier Wu?', Weimin He*

'Ningbo Entry-Exit Inspection and Quarantine Bureau Technical Center, Ningbo City
“Import Food Testing Service Center of Ningbo Free Trade Zone, Ningbo City
Email: yinjy@nbciq.gov.cn, tanghaiqing@nbu.edu.cn

Received: Aug. 30", 2013; revised: Sep. 28", 2013; accepted: Oct. 11", 2013

Copyright © 2013 Juyi Yin et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unre-
stricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: In this study, a HPLC-ESI(+)-MS/MS methodology is used for the high sensitive determination of drug resi-
due of methylene blue (MB) in import and export aquatic products. The sample was extracted by the acetonitrile and
operated with a neutral alumina column solid-phase extraction column. After elution, it was evaporated to dryness. The
residue was dissolved by constant volume liquid and was filtered through 0.45-pm membrane. The sample solution was
for determination of liquid chromatography-tandem mass spectrometry. The liquid chromatography tandem mass spec-
trometry was operated in the positive ion mode, using multiple reaction monitoring (MRM) for qualitative and quantita-
tive analysis according to the calibration curve and the external standard method. Samples were detected with a ESI
positive mode detector at MRM: m/z 285.1/269.1 and m/z 285.1/241.0. In the line of quality assurance, the stated LOQ
of methylene blue residues in the negative sample was at the level of 0.1 pg/kg. The response for methylene blue was
linear in the range of 0.5 - 50.0 pg/L, and the correlation coefficient is excellent 0.999. The average recovery range of
this method was 87.6% - 111.2%, and the range of RSD was 4.0% - 10.2%.
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HETH: ANTABBTIE, BHS&S: 2011C37064.

Open Access 73



VBURR €0 1 R BB BV 00 5 A Y 11 7K™ it o I PR R W 25 W 5k R

LT AP TR ARG - BRI R

il

1. 3]

i F 3L 1) (Methylene Blue, 465 MB))&BEBEK
WA VIR GkL, A FRN: methylene blue:
ZEATRN: FA-3,7- B0 ik Wy I - 5845 — 7K
&9 13 CH 1sCINSSUILE 1) 43 F: 373.90.
RS AR R R, SEEE. . HA
W 3 LW (Swiss Blue)&5; [l FralELF) 2 5 4 FR(INN)
i UFr N Methylthioninium Chloride. MB f&—Ffi 55 7
RIMEER), IKIEHAE AR R €, (FBEE
RKEEIRJFFN 2R R R E B . — R R
fRAl GeRl. VIR AT, BRI
BeAEAE VR R0 S 7. B T B vE K )
KB MR NS BT, B AL
e N e U e ST R Sk
TR G, WA A T — PSS . EAb
TR I, %Gkt A YA SRR .

AR W AR SR RAZ D, g2 & 40
WANIAT STRRAS 732, AT B4 7 it v 7 HR B R 1 B
BE W OIS AR F o i vk i i — HR IS R . R
i ST 55(2008 )R T UREE(2013 )AL T = miAr e
PRI A 7= ot AR T R R RS AR R, E B BR 418 0.01
mg/kg (K H R 2.7 ng/kg) M 5.0 ng/kg; £ 5855(2008 4F)
FREST. T VRURE 2 5 der  F 5E FH K e T R R R R
Ry, T8RN 05 pg/L; AT Fx#E SN/T
1974~2007. Jin-Zhong Xu %(2009 F). #5775 %(2009
). Ying-Jiang Xu Z5(2012 )DL L EEFELE (2013 4F)
HOEESL 7O R - R IO D ARG I . PR i R AR
W R 7%, €8 NI HA 0.5 pgke. 0.5
ug/kg. 0.5 pg/kg. 0.3 pgkg LK% 2.0 pgkg. HT1EH
A5 3 ERZPD R AR VT T KR, %2R A
259 (1) e I BAT PR B (MR PLs ) B2 SRoKE 5t %1 - A1,
P B 5T AN M 4% FLAE I Bk i B 5 h R B AEAE
IR INAEA,  JF AR kil R 5 AR KR E 1 e
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> H

X

74

cu/’ \(‘11_z

Figure 1. Chemical molecular structure of methylene blue

B 1 TREEKEDTFEE

2. SCGERSY
2.1 (EE5RT

Agilent 1200RRLC f= 25 7AH 1S4 5 42 APIS000
gAY, B RFURE 0.1 mg A1 0.01 g); AL
#1(Sigma 3K30, P& AF]); A MY (Organomation
Associates, ZE[E Jnc.AH]); &R EUPT-MR2100
B, Inb)s SHERERAEIBUCHI AR, Fit); 4K
#& MILLI-Q (MILLI PORECO A, E[H); HfH#E
Be#2(250LH A, KUDOS A#l); ZIRLE Skiesl
(HL-2070 %); Jeimii A 1X (Votexgenie-2 Y, fE[H).,

ZIE(aESE); 5 UKEETRR((iG2l); HRR(fH itk 4k);
IECki(tital); LM OBR(EgA); PSR
Mréak); JoKERRREN (7 BT 4E).

2.2, FRER RIS ERE

AERRFREL 10.00 £ 0.01 mg bRtV T, FH H R R
T 10 mL AR R (AT CE T8 Bas v as 20y
PROEHIEE ), B A RCRCA 1.0 mg/mL ¥R B bR Gk
B HAERIE T-0CUKAE R A7 45 F o 15 Ik F
LIERMRERFTHRIREE, Wn FHIEAC .

KPR (T LA LY, KBRLT e
Fo RS BUREZ) 100 g~250 g, BB RERE
VUi AT 405 FHZ hRe & W LA, 2eNTh
R AR, B, Iebambrid. KR T-20C
VKAEARAT45 FH o

2.3. HERETALTE

PERURIARENZ) 5.0 ¢ A CREHIE 0.1 @) BI7/KF™= &
HLFEMT 50 mL E0EH, KITMATKIREREN 1
g TEEALER 2 g, FH 20 mL 254 & R BUHT R
AEFE; TEIRTR AR AR AT 2 min, RN EEA R B
DAL L (BFTE] 10 min, #53E 5000 rpm); WECEHLZ
BRI, GHRIUR, TIeEARLORYEZ 3
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mL oA H R AR E TR SO 5 mL SV
b, FFEFEH 3 mL ZAEHEN), WS 15 mL BOE
W, TERWACERIET, N 1 mL W3, e
WIRE, £ 0.45 pm JEEISJE, B LC-MS/MS 73 #T .

2.4. BIEFEHRNE

24.1. BiEEHF

i FE: Agilent TC-C18 (250 mm x 4.6 mm, 5
um); BIAH: ZfE: 20 mM ZFRER G WiiE: 0.8
mL/min; #EFEE: 50 uL; #RE: 30CER 1),

242, RiENBFGESH
1) B HBIE T IHES;
2) BT EE @)
3) BT IREIEEE(TEM) 475C;
4) WEAHNIE L 3:7( A8 A 4 TR
5) I e B 6 R T R B A5
FAMSHNTE 2.

3. &R 51he
3.1 BESBEXRHMR

LC-MS/MS SEE AN — M R . LIR/KIETR
DA K & i (F R 1 3k ) B TR 2 1 L PR e R K
LR~ LTS TR h Eh (TR LI pH) & o X T
ZHOEB AT, — R ZEDENRH] S
T FITIEB MM + HI W5 T 5 TR AL R
17 IR TE £ B8 7 r B AT, AR B SRR B b Vv
REME L B2 SRR RS S T R . BRI AR IR
RIGEH T 20 mM ZFRE K BN 2R A Vet . 5
Ab, ERERERAREE A IhREA, CAmiT it AT
WIRINE s RIAERR T )\ AE R BAE B Th g A RRE
REHERCEE TRZHHE A, Agilent TC-Cjg (250
mm x 4.6 mm, 5 pm) & REA 2 HR PR S AR
YA G A E, RHES TS
BT o SEBS B IE T %A, X UG120. MG-IT LL K Waters
Atlantics-dC s FEZ5 520G F LA ik 203047 7 HL i
Agilent TC-Cyg TEAHFIRBIAHSKAE T, 45 S IR B B

Table 1. Mobile phase conditions
* 1. WEEsKH

Step Total Time Flow Rate B C D
(min) (uL/min) (%) (%) (%)

0 800 5.0 15.0 80.0

10 800 5.0 15.0 80.0

Table 2. The key parameters of mass spectrometry conditions

R2 REERHXESH

WY fRERE ENETX EEETX AESEE
R (min) (m/z) (m/z) (CE)
3 7 285.1/269.1 —47
RIS IR Y 6.05 285.1/269.1 38512410 T
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[A) e S UE PR R B AR E (5 e b S/N) A2 7 I P B ARG
FES.

3.2. FRiEMERERMIL

= PUAR AT 5T A M & & T IR S S e
M, 18RS P DY AR AT A 28 (Q DAL T 44
iR (Full Scan), AlfiE = (Q2)4b T Ml FEHEZLIRE A (FE
ZLREE T, T I DO AR RS I 2 (Q3) M MR H B
TATWEE R AESE WA (T8 7). HR4E B 1A S
MFE T ED T E5M5EE R, st e T
WRNFFE BT BEE 71 fr, B: BEES 1434 (Parent
Ion Scan); HHNFFEE AN G: M+H], M+
NH,] %) i) H b5 BE B F 5 4F ¥ & 7 394 (Pruduct Ton
Scan), 18 A TR S RE B (1) K/ NR B A B AR EE
BT HRHE 787, IR U m SR R 5 11
NEEERTET. WE LREE, HEKH 1 mg/L
BRIV FH 5 W5 5 4 B B 1R 5 A 93l AR B S 1 O
AL /B TR 0 AT BB T a4

ZREhE: FIES PN RGNS T
U RS T AR DAV RS TR B AU
S FEFAET, MHEFE TR, G
FRERGR. THREUNMIT B TR A E S 1 Horf
I 58 i e 1 B T N E B AT (LEL 2),

3.3. HmERYNHIHER

HLIE 55 HL B 19 TR (EST) B S 55 5T OS2I« 3
R R BL, BRSO T E IR . 9T
B BTN, S8 DABA PR LR i SR U b
HEFR ARV L, T RERRAE MR VA LR A R R
BT AR, I B AR PR dif 2 S 2 5
M o
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Figure 2. The characteristic ion mass spectrometry analysis chromatogram of methylene blue

M 2. I FRELHERFE B T Bl il

G PRI 745 SRR R L.
FREGERIHE, 25, HHOE A IR TR
FBRRA.

3.5. FaiEHMMERR

ST, AT BE W5 1 K PR 35 mT BLIA
F] 0.1 pg/kg (LOQ, S/N > 10); ZePEJEHE: 0.5~50 pg/L
PRy S T AR5 94 P88 A R AP 2R 1 (R > 0.999) (1 3).

3.6. AEFEAE. ERNBEEE

DAIASE B bR 5 5% 88 Rk th K= b (B8 B
JHREE) PRI ZHZA DA S KT MR f Sk AR A 2R 55 ]
PSR VRS SO, AT T R R
3. JEPRIIREREEE 87.6%~111.2%, RSD i
FEI7E 4.0%~10.2%.

4, #hig

SRR AT iR 8k 0K e BB 23 R
JRREAT 73 M, FARAG S0 W 07 A 2

JRIETHIAE, T HARSRIREIRT & 7 i A 255
TR RIIE -

AR UCHIE FE A ity o G FE 3 S 0 IR BR A T3
A NI RARSCRRBRTIE, M 7k 2 H AT B b
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Figure 3. Characteristics ion mass spectrometry chromatograms and
SNR diagram under low limit determined by adding matrix liquid (0.25
ng/ML)

A 3. ﬁM%ﬁREMEﬁEBﬁTﬁ{E%ﬁﬁ St E R AR REE
(0.25 ng/ML)

XPZAE I 25 MRPLs 2K, BT 20 i s
RIGPE S AR E AR T, T - Ak
JRVE 200 5 B0 A AR B ) ZOR PR, WA A k%
R PR RN (AT, AT e DU HERR . TR
AT R
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