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Validation study on the method for determination of 5 fat—soluble vitamins in serum

by liquid chromatography—tandem mass spectrometry

Li Mingzhu", Yuan Yishan, Gong Xiaoxue, Wu Pingping, Su Liangxiang, Sun Jin

( Shanghai Dian Medical Diagnostic Laboratory, Shanghai 200433, China )

[ Abstract] Objective A method for the simultaneous determination of 5 fat-soluble vitamins [ VA, 25-(OH)D,, 25~
(OH)D,, VE, VK] in serum was established based on the liquid chromatography—tandem mass spectrometry, and a systematic
methodological validation was conducted. Methods After the samples were subjected to protein precipitation and centrifugation,
the supernatant was collected. A Phenomenex Kinetex column C18 (2.6 um F5 100A, 3.0 mmx50 mm) was used, with the column
temperature set at 40 °C. Mobile phase A was 0.1% formic acid aqueous solution, and mobile phase B was 0.1% formic acid
methanol solution, with a flow rate of 0.7 mL/min and an injection volume of 25 pL. Positive ion mode with multiple reaction
monitoring (MRM) was adopted, and quantification was performed using the internal standard method. Indicators such as the
precision, spiked recovery rate, and anti—interference ability of the method were verified. Results The 5 fat—soluble vitamins
showed good linear relationships within their respective concentration ranges, with correlation coefficients all greater than 0.998.
The intra—day precisions were in the range of 1.71% ~ 6.25%, and inter—day precisions were in the range of 2.71% ~ 6.76%. The
spiked recovery rates were in the range of 89.65% ~ 110.61%. The interference biases caused by substances such as hemoglobin,
triglycerides, and bilirubin were all less than 10%. Conclusion This method is rapid in analysis, high in sensitivity, and strong in
anti—interference ability. It can quickly and accurately determine the levels of 5 fat—soluble vitamins in serum, and is suitable for
routine detection of clinical batch samples.
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1.2.2 HEAL

Ex%ﬁ‘/&?ﬁﬂ?ﬁi& JdE . IS AEAS 4% 100 L
S HIMA 1S mLE , JiA 300 L [F] 4 & P AR
TAEW, 2 500 r/mm}}fe% 5 min, 13 000 r/min & L
5 min, B[V 200 pLiE i #] 96 TRALALAR H, LHL
SRl
1.3 Wi s
1.3.1 @ik

>k FH Phenomenex Kinetex C 18 (26 pum F 5
100A, 3.0 mmx 50.0 mm ) (A3FE, &% &N 40 C,
TSR A AR 0.1% H R K W, i3 AH B AHR 0.1%
FAf2 BB VR W, U M 0.7 mL/min, #FFE &k 25
L, SRABEEERL VRN, Ve F L3R 2,

T2 WSRO AR T

) i WM AL W B AW
(min) (mL/min ) HH (%) A (%)

0 0.7 60 40
0.4 0.7 60 40

1.2 0.7 25 75
3.0 0.7 2 98
43 0.7 0 100
4.4 0.7 60 40
5.4 0.7 60 40

1.3.2 R
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R3I UESHOE

SIHTIRIL RS R L R AR AT 4 B )
N AR (m/z) (m/z) (V) (V) (ms)

grEFEA 2692 119.1 59 60 30
93.0 66 55 20
25-(OH)D, 3953  209.2 65 37 30
369.3 65 26 20
2273 65 28 20
25-(OH)D, 3835 3654 65 16 30
2572 65 23 30
4012 2572 65 22 20
YiAERE 4314 1371 80 80 50
165.1 80 70 50
AEEK 4513 1871 75 33 50
deE A-d6 2752 122.1 59 45 35
2753 96.0 68 45 20
25-(OH)D,~d6  401.2  269.1 65 37 30
25-(OH)D,-d6 3893  263.2 65 23 30
4073 2632 65 22 20
AR E-d6 4374 1431 80 50 50
171.0 80 61 50
Hi EK-d6 4584 1942 75 33 50
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R4 RIETELEA RAL, ARG H AR R A H DR R R E AR (n=5)

IR H A 25 R (ng/mL) H RS2 B (%) H [E R 452 (ng/mL) H RS 25 B2 (%)
Y FE A 14532 + 6.52 3.19 147.60 + 10.30 4.52
689.50 = 17.60 1.71 694.55 + 45.85 2.71
25-(OH)D, 5.03 + 0.44 5.66 522 +0.54 5.60
2471 + 1.42 429 25.12 + 1.84 3.77
25-(OH)D, 11.26 + 0.99 6.25 11.15 + 0.98 4.81
51.76 + 3.84 4.75 53.34 + 445 5.10
4R E 1228.80 + 116.20 5.71 1257.87 = 171.13 6.76
6 488.80 = 279.80 3.61 6 439.40 = 1 090.40 6.64
grEEK 0.56 + 0.04 4.42 0.57 + 0.05 475
2.97 +0.08 1.75 2.95 +0.31 4.13
x5 IREMEAEARAL. . SRR FOINAR ISR E S5 R (n=5)
AR/ AJEME (ng/mL ) JnAR{E (ng/mL) KA (ng/mL ) ECR (%)

AR A 359.36 120.00 485.68 + 12.12 105.27
300.00 666.00 + 33.90 102.21

900.00 1 248.60 = 46.60 98.80

25-(OH)D, 4.63 4.00 8.44 + 0.34 95.04
10.00 14.41 = 0.88 97.77

30.00 3173 = 1.41 90.31
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20.00 3822 £227 105.01

60.00 77.07 £ 1.74 99.76
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2 500.00 14 032.00 + 312.00 110.61

7 500.00 18 310.00 + 500.00 93.91

HrEFEK 0.96 0.60 1.56 + 0.12 99.97
1.50 2.30 + 0.06 89.65

4.50 5.44 +0.10 99.58
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SHRE ¥ 1 o A 2 0 RN B A0 I 22 3 1
15% LA Y, I3 5 S A7 A A A0 X A HE A 2% (relative
standard deviation, RSD) 7F 10% LN, W% 6.

F6 i FRARANHLGE R (n=15)
SR KIZER (ng/mL)  VEWHE (%) RSD (%)
grrEFE A 47.24 + 4.88 98.65 + 10.18 6.0
25-(OH)D, 1.68 + 0.31 95.69 + 17.38 8.8
25-(OH)D, 383.61 + 49.49 98.07 + 16.18 8.5
YeAERE 383.61 +49.49  100.16 = 14.54 8.4
Y £ K 0.17 + 0.02 92.50 + 18.26 6.2
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(ng/mL)

deE A 36720 LI 383.37 £ 1.37 4.4

Him =N  364.80 + 19.80 -0.7

Hgr % 387.87 + 15.27 5.6

25-(OH)D, 552  I£EH 5.68 = 0.20 3.0

H it =g 545 +0.22 -12

flngr & 5.40 022 22
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#AEZFE 1155333 ML 12 063.33 + 696.67 4.4
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HZEZ 11216.67 + 73333 -2.9

HEEK 110 If4rsE e 1.16 = 0.05 6.4

Hith = R 1.08 + 0.06 -1.7

flngr & 1.10 = 0.03 -0.2
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