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ABSTRACT: Objective To establish a method for determination of L-carnitine in milk powder and healthy food
by high performance liquid chromatography coupled with high resolution mass spectrometry. Methods The milk
powder samples and healthy food samples were dissolved by appropriate amount of water at 40 °C, precipitated with
zinc acetate, and diluted to 50 mL when the samples were cooled to the room temperature, and conducted for 30 min
by ultrasonic extraction. The solution was centrifuged at 8000 r/min for 3 min at 4 °C, and the supernatant was

filtered through a 0.45 pm aqueous phase membrane, measured by mass spectrometry in positive ion mode, and
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quantified by isotope internal standard method. Results

L-carnitine showed a good linear relationship in the range

of 0.1-4.0 pg/mL, the correlation coefficient was 1.0000, the limit of detection the method was 0.1 pg/kg, and the

limit of quantification was 0.2 pg/kg. The standard recoveries were 98%—110%, and the relative standard deviations

were 0.2%—0.5%. The quality control sample of milk powder was determined and the result was consistent with the

certificate. Concusion

The method has simple pretreatment, rapid determination, high accuracy and good

sensitivity, and it is suitable for the rapid analysis and detection of L-carnitine in milk powder and health food.

KEY WORDS: high performance liquid chromatography-mass spectrometry; L-carnitine; isotope internal standard

method; milk powder and healthy food
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Table 1 Mass spectrometry parameters for L-carnitine and its isotope internal standard

B2 R BT PR B3 5[] /min LA TR SN A 2
Ze T R T [M+H] 4.02 162.11247 162.11221 ~0.00026
ZEHE AT ds IR 2R PR [M+H] 4.02 165.13130 165.13068 ~0.00062
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Table 2 Comparation of different precipitation methods on the detection results of L- carnitine

e TE PR Bl 5 45 5 /(mg/100 g)

FEAFRIURE TR
BLLBC Ty SR BUERE 1R 16.05) BELEC ) FUR BT 20RH MM 17.24)
RS T 17.0
2% A A
10%Z BRI 2 FE S TR pH 2 4.1 14.5
B 15.2
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85 100.0000- g5
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Chromatogram and mass spectrum of L-carnitine and its isotope internal standard

i /2 EFR GB 29989 XAk M EsR . 28 FURE & PR
TRV B2 ) 20 e PR B VL, ML B MR Ll 3(S/N=3) T ik
FERE SR ik B, 10 F5 (5 W Lh X 17 PR ve B Sl Tk 1Y
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FRA 0.1 pg/kg, bR 0.2 pg/kgo
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VEAT 22 5E PO BRI 5 o i Ak B R AR IR 2.3 1 R AT,
F— G BE B F ORS00 T s B0l o e BB, WAL R WA
B TR AL 40 RS S A B R TR 4 R
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Table 3 Recoveries of L-carnitine in milk power samples(n=6)

P& AJRAE/(mg/100 g) finkR&/(mg/100 g) [m1 % /% ARX B D 22/ %
2 110 0.4
BLES H Wk 1 BE(0-6 1~ H) 13.0 4 103 0.3
10 99 0.2
2 106 0.2
BRBILEC Wi (6-12 4~ H) 10.3 4 104 0.3
10 98 0.2
2 108 0.4
L LB Wik (12-36 1~ H) 8.0 4 103 0.5
10 99 0.4
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& 60 E [100.0000-500.0000]
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& 50 F
= g
40 F
30 ;
20 ;
10
0 =
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& 60 F [100.0000-500.0000]
= E MS FF19-18808-2
50 F
40 £
30 F
20 F
10 £
0:IIII|IIII|IIII|IIII|IIII|IIII[IIII[I|I||lll| I T N T T T N T U U T U U U N U U T T N A O A A O |

00 05 10 15 20 25 30 35 40 45

50 55 60 65 70 75 80 85 90 95 100

i 8] /min
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Fig.2 Internal standard chromatogram of L-carnitine and its isotope D3 in samples
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Table 4 Results of L-carnitine in milk powers and healthy food

FEbh 4R FRZEAE/(mg/100 g) SEE/(mg/100 g)
BLBC T Wk (0~6 i, 1 BD)1 13.0 12.8
BLB T Wk (0~6 F %, 1 BY)2 8.8 10.5

LB 2E 008 (0~6 A ik, 1 B3 8.2 193
SLBC 95K (0~6 H ik, 1 B4 18.0 17.9
BB IT IR (0~6 J1#2, 1 )5 7.1 15.9
BB IT R (0~6 J1 8%, 1 B)6 13.0 145
WLEC W (6~12 i, 2 BE)1 15.0 14.9
WLEC Wik (6~12 FTi, 2 B2 15.0 13.9
B LB Wk (6~12 ik, 2 B3 9.8 10.3

BRMILBCTT ik (6~12 H ik, 2 Boyd 10.5 10.9
4 LI 5 2E 9K (12~36 H ik, 3 Bl 8.0 20.4
4L Uk (12~36 H i, 3 B2 15.0 15.7
M LEC T Wk 12~36 F1#% 3 Bo)3 10.0 10.1
LB 0K 12~36 F ik 3 Boyd 8.0 15.7

#h LB Wk (12~36 A%, 3 BY)S 9.0 11.2

FPpk B2 2 P 4 B IR IC T B 36.4 374

FER B2 R A BRI A 2 25.0 25.7

2T PR B 740 762
SE 0k

4 % ®

A GT FE ST T — i o RO AH €635 - 755 43 B 0 156 R v U
TE W I AR B B P P 2 IR TR . W & UTE R
P R R, R B IR AR 1 T 3 i R B K
FEARIERE . TR L (m/2)100~500 38 Bl Y38 1 8 0 FE 4 i
PR (full mass)IZH B RLE WG RS, Ll—
REBEFHERET, FAEAPRIEIETE T A HE R K
WE ik, W T AMREE B AT GRS . thoh, &5
PRSI R B R E T Tz —, T E
VULRAT BAE BE (B A0 2 —), HERf s Rt T e %k H
B, PLTd. sERevkar . #Ef. Mgk, X
TR A A R AT AR — R s R R N
FRAORE B R R T R RS SRR 107 AL, AR
G PR R I ARE 245 i g {5 B R IR R . PR T = EE R
2 HRexT H s B F i T A R Rk . s —2 a4
i A3 BT 0] (6 R L B Al £ 0 T A BN R
HYTHA A SN ERE Y, BT LB, AR0F558E
FA T8 B A1 £ 5w 22 PR %) R SE8E 43 B RS
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