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Determination of Biotin in Infant Formula Milk Powder by High Performance
Liquid Chromatography — Tandem Mass Spectrometry

with Immunoaffinity Purification Column
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(Wissun(Fujian) Babies & Infants Nutrition Co. , Ltd, Fuzhou 350212, China)

Abstract; A method of high performance liquid chromatography — tandem mass spectrometry
(HPLC - MS/MS) coupled with immunoaffinity purification column was developed for the determina-
tion of biotin in infant formula milk powder. The sample was dissolved with phosphate buffer and
cleaned up through biotin immunoaffinity column. The analyte was separated on an Ultimate AQ - Cjq
(2.1 mm x 100 mm, 3 pm) column using methanol — 0. 1% formic acid(30 : 70, by volume) as
mobile phase with injection volume of 5 L, at a flow rate of 0. 3 mL/min and a column temperature
of 40 °C. The analysis of biotin was performed by HPLC — MS/MS in multiple reaction monitoring
(MRM) mode via positive electrospray ionization( ESI) source. The quantitative ion was m/z 227. 2,
and qualitative ions were m/z 227.2, 96.9, with excitation voltages of 10, 30 V. A good linear
calibration was obtained for biotin in the range of 0. 1 — 1. 0 pg/mL, with a method detection limit of
20.3 pg/kg. The average recoveries at three spiked levels were in the range of 92. 7% —98.5% with
RSDs of 1. 7% —1.9% . With the advantages of easy sample handling, high sensitivity, good repro-
ducibility, short analysis time, the method could meet for the determination of bietin in infant formu-
la milk powder.
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YRS HHA: 2013 -04 -15; 1&E HHEA: 2013 -04 -30
«BIEE: R E, BLWRE, BEIRF, RN, &AW, A SH, Tel. 15280063720, E - mail: wuhong5231703
@ 163. com



1136 SRR ERH

Y3 (Biotin) XFR4EAR BT, AR H M R, H—FoKEM B RELER, BitCsHH 8 f
FHE, HRRBTEN D-AEMERLFENE, EURUBHNEBEAMEFET —IEAKRY, 25
BER, IWARERIARS, RAERIYIEEREHENGFTLFHEERE 1,

EMERNWE T EEBERMEDED | BB REN T M EE | Rttt
MR g B i A R R, HH T REHEHRAR TR, EHkaWRERH
RiRZE, HEAMRERERN, %", BRAZRENTERERETEDRANFMROTEER
R, EEFRAMBFOH DS, SR TR SH WK A RSB AR e YR
FEMS, HRFEMERTREFEN(UV) REFH, ALIMURFAR UV EKTUE, Hit&
BB EEENRBUZLER, T —EEMRSTBBRIFERNREN, x84 LR & wks
Bk, GENEDRSEREIRF R, RAXEIARBRMERARETAL, 58, ANSEERIBA
BB RN A R, RE N R 40 LI DT ok P AR AT IE , TR
R, EHEEMESNL, SREFHTRE, RHLRYILETIAROTHER, SGREAHR.,

1 XWHsS

1.1 EF5iRA

Agilent 1260 E AR AH A3 — 6410B ELBE 55 B IR A AX; Biotez 424 K S 55 Ak (X H Biotez 2
A]); HSE -24B BEAMHFERL (REERBIHKBEARAF ) ; AL204 BBFRF (HRE) - F£F 21X
BHEMAT]); BF -2000 HESKFAX(ALRN\FTIREZHRAT ) ; TGL6 - WS B E X mEELHL (]
BEMCERA BT REBRAT); Simplicity BBA/K AL (ZEFEHREAR),

Y RFRUER (SEEE KT 98% , WIT Sigma — Aldrich) ; FEE(failal);, HRR. BAMRE 4. BR
TR (RFE) ; KARBLIK,

1.2 H@EETE

FRECER % )LBC 7 3L 25 g, B H % T 100 mL PBS(pH 7.4, 50 mmol/L) #, & T 10 000 r/min B
OHUF B 10 min, BE 20 mL 3REUK, 20 mL PBS 2B #HB)E, BH MBI AEME REFNE
(1.0 pg, 3mL) ¥, WHHREN1~3 mL/min, FERIHEHRE S0 mL PBS ¥ERPLRFERRE, ik
RT, HEZFEMTEFBE, BERMETOEE, THREERRE, A1 oL FlE, FRERE
30 s J5, ZBEPEBE, FWEE 1 ml/min IR, FMA2 oL FEE, RHBETFERNFRELT,
FAKEAEZ 1 mL, JREE 1 min, £0.22 pm Ve, AR,

1.3 {H{[FEH

ik Ultimate AQ —=Cig(2.1 mm x 100 mm, 3 pm); HBIHH: FEE -0.1% FER(30 : 70); ¥
#E: 0.3 mL/min; . 30 C; #HEFEE: 5.0 pL,

BETREANEBEEFE(ESD ; BTREHE: 4000 V; RFESIES: 45 psi; THRSHE: 10 L/
min; FHRSEE: 350 C; BFHER. EEFALFR; ARFRXAZEFRNEN(MRM) ; 887
Rt (m/z): 245.1; EBFET m/z; 227.2; EWFET m/z: 227.2, 96.9; WEEED N
10, 30 V,

2 HR5VE
2.1 [Rigsh

EYREEABEEETUFRT, TEAER(M+H] WO TETIE, Am/z245.1, EFE(M+
H] " #TPE 7, ERNEERRBE FRAEHR m/z 245.15227.2, 245.1596.9, &EFE m/z
2272 A ETIEAEEST, B 1A, BAAEYER MRM 5l B & A S 73 (TIC) B,
2.2 FHASHEm

Byl ARSI ER, SERKLEY., EER, BEARMSMEERS, HARERRGE,

BAKUEY, BERVNEORSFHSPIRICL, XERRETRSTREDRONE, TWEDRDN
BTHER, BEEETAME, NTZmatrfMEmit, thih, &2 RRNFERSITREIER,
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Fig. 1 Product ion spectra(A) and total ion chromatogram(B) of biotin

AR B REYRN e B R M F A AT, RARER. WHRRACTM LR BB
ZRCBREBHA pH 4.6 IMPIREA KT A, BTABRRMERGER pHEAN 7.4, ARFTFRE
RSB AE pH 7. 4 FESAE, ELERELRRN, Lid4MTEEDRNBKRERLY DT 60% , &
X 4 FAEETEARTAT, ARRE, WERERD TEEAVRIETH I EDRWEL T REE
ERIREA, RN, HRREERSRENEWLSHARS G, bk, RIBAEFMERS R, &K%
KR A PBS MW BB R EREEEEEH; HR\E XL R, ANEARMNERA, &
AEBREORNBR T ERSEF, SRIEW, EFFBAEBREN, o T 080Xk R m iR 51
T ERAE R MG ; FREOERENEROFERERTHE, W RRRE R & et 28 1 DL A
TR HBE MR 1 : 1 mREEEAE, NEEWUBREERE, hWRRENNEDR SIS S
MRS R, A TREMEIR R 90% ULk, BRE&EERL, WeERERNESR,
2.3 SefEFANFEIEREHIMIE

FERT AR LR, ARRKBERERE T %R MR, Bl b k1T Bt &1
MER, HHRRAER 500 ng WAEEMREBIZ 1., 2, 3. 4, 5 mL/min WHPEBREHATIR, &
REW: HRERT 2 mL/min K HEEEETRE; L8E 4 mL/min HEEBKT 50% , BHRK
BT RSTR M PER A R MEE(NE 1), AT 1 mL/min 1 2 mL/min FE K EIKRERAKTFHY, %
BB HEET XM REXN LR ERER, ERET, 2 ml/min HEREZEHRET 1 ml/
min, W%E#E 2 mL/min HBERE, F8T 2 mL/min R HYEREE T AR _EEEX EWEKEW, U
BRI 97% LA b, IE XA RSE R R IE R .

Rl ARV YE R B A 3R W2 45 R R

Table 1 Effect of adsorption elution speed on measurement of biotin

1710
i
|
1710
1
—
e

Adsorption elution speed ( mL/min) Spiked ( ng) Found( ng) Recovery (% )
1 500 492 98.4
2 500 484 96. 8
3 500 394 78.8
4 500 267 52.8
5 500 244 48.8

2.4 tRHEMESLEEE
B AW RSB ZRER 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 pg/mL FIRFIEWRIrUEBR, DA
AW ERREIKEE (2, pg/mL) RUEHER (y) FATEMERIE, SFREW, EWEHE0.1~1.0 pg/mL ¥
BN&MXR BET, Het RN y =436 988x -474.332, r=0.999 7, H“{fFEEHA 3 K, WEEYE
IR PRy 4. 06 ng/mL, AR HFRA 20.3 pg/kg, HTRLILRATIMFEDESEE T AL T 80
ng/g, WATTHSEA VR B L)L TT IR A ITINEK,
2.5 EWES5HEEE
BASEYERZEARETRMO. 2, 0.4, 0.6 mg/kg 3 MREEKFHIEYEIREER, 4 RIBET
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5 WATIE, SRR 2, ERRE, EWERIIWERRK 92.7% ~98.5% , HIFIrHERER 1.7% ~
1.9% , AFERPIRERE, B LhRERITRRE,

R2 ZEBEHETEDRFIIRE R RAARPRERWZE (n=5)

Table 2 Recoveries and relative standard deviations( RSDs) for biotin in a blank sample(n =5)

Spiked ( mg/kg) Recovery R/% RSD s5,/%
0.2 94.8, 95.4, 96.5, 95.8, 96.9 13
0.4 96.2, 97.4, 98.5, 97.9, 96.8 1.9
0.6 94.2, 93.8, 94.8, 93.4, 92.7 1.7

2.6 KBRHERBISTIT

Wi EHER S MEL)LE S Tk, 2R BRI RN, UERFENSHEE, WES
kP A RSB HIN 29.8, 32.7, 35.1, 34.3, 41.8 pg/100 g, EAGIRREE—FK, Wk
AT R EDES RN,

3 & i

ASEH KA BRI AL - RGBT FUE A 7 ik, B TR AR T EYREER
IR ETT L, BEXEERATEEITENRA, BT RAZHBAAE, BOBRAE, SRERMERLL
BEENTE, ERIEEBRERR, AR T RRB0RH G - SBRENEN B TREEE A E,
BITERAERE, EEER, REER. FREEWE, HRYILE ML KRRt T Pt
AT M A I 7 ik
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