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XNRLT BHE, 2 4R
(DR ERARAE, BRI 519040)

W OE: By @O S-SR AA FR I E A R Dy 4B R K . BE AT, F
TR G - B I A EA TR I, SR S mmol/L FR R B F VA O TR S, SEREVEL, & Cig (OiEH:
(4.6 mmx150 mm, 2.6 pm)7E . R 4R Dy AWIE 0.0546~0.819 pg/mL ZIEILRIFMLIEX R,
r=0.9990, F-HJ a5 F 92.15%~98.99%, RSD K 2.4%; 7E 0.134~2.006 pg/mL ZJa], 4i/E % K, e, SR
FIIZIERE R, r=0.9990, I ENRR Hy 94.15%~101.01%, RSD A 2.2%. &5 %y RERI I E 4k L & Dy Ml
AR K, Ak, BRYEMTOEMERG . FEZROTEA . BT, AIFESEI S Iz HE

KB AR EE-PUEBOHE; 454 R Dy AR Ko R

Simultaneous determination of thevitamin D; and vitamin K, content in
healthy foodby liquid chromatography mass spectrometry

LIU Guang-Lan", CHEN Cai-Yun, WU Yin

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of vitamin D; and vitamin
K,content by liquid chromatography mass spectrometry. Methods The samples were pretreated and detected by
liquid chromatography-mass spectrometry. The 5 mmol/L ammonium formate and methanol were used as mobile
phase for isocratic elution, and the sample was separated by C;g column (4.6 mmx150 mm, 2.6 pm). Results
Vitamin D; had a good linear relationship in range of 0.0546-0.819 pg/mL (r=0.9990), the recoveries were
92.15%-98.99%, and the RSD was 2.4%.Vitamin K; had a good linear relationship in range of 0.134-2.006 pg/mL
(r=0.9990), the recoveries were 94.15%-101.01%, and the RSD was 2.2%. Conclusion This method can
simultaneously determine the vitamin D3 and vitamin Kjcontent in healthy food, which is simple, accurate,
time-consuming and reproducible, and can be widely used in laboratory.

KEY WORDS: liquid chromatography mass spectrometry; vitamin Dj;; vitamin K;; healthy food
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T UL T 57 1115 0 4 o o S W 3 B 4 i T R, i LRSI
T i RSO O TG 3 S G ) B A 43
(975 1%, H T AT AL B RN R, S A2 R,
(A5 45 2R B AN AR AR PR (3 - i I
[P AGN 2 A2 3R Dy FIZEAE R K ik, FLATAE PR fR]
FAPREGE, BEXTRISGI 4R R Dy FI4EAER K, MBS
N2, DRI B RE DA Ji o 1 D 2 A BT AR (3 - i
USRI LSS5

2 MRERE

2.1 X5

4500 FEREAV(ZEE AB SCIEX 24 )); 20A ik AH
O E (LSS, H AR B HEAF]); EQ-500 B 75 i)k
TR (B LT R 75 A A BRA FD); KV (I TR BR L -
HIRAE); EC-Cys BiEHE(150 mmx4.6 mm, 2.6 um, 3
Agilent 22 F]),

dirkE K (S BCBNI267V; & 99.2%, %[
Sigma 23 F]); 4i4E R DS 100656; & 99.9%, [
DR Al); HEE., 8. JKZEE ., EC btk &
E CNW 2 F).
22 UHBEH

R Crs A TEHE (150 mmx4.6 mm, 2.7 pm, [
Agilent 24 F); FislH: 5 mmol/L HIFREE FFERAR, SREUENL,
i 0.6 mL/min; #EFEEE: 2 pl; FEREAR: H5R 40 °C; Bt
[): 10 min, JSRIEAAFILEE 1.
23 WA E
2.3.1 AR B

(LB TR A V8 P T

Y R DGR AEEREIE =Y E DR,
BT 500 mL MR EAAE, IMA—ERNTTKCE, BT
G 3~5 min JFIOH, FRAREE AR =G €%
BANEE, FEAIE o ARG A8 VR 5 TR 5 SR AT B AL E
(BE 2 88 GB 5009.82-2016 (it 4 E RRIEE i
FYEEZ AL D, E I ) USRSt B).

PR KGR R RS R4 2 K A5,
BT 50 mL MiFEEEM, IMATUKOFSE R, BF 3~

5 min JFHCGE, FHARORE RS EREE A ZLE, W%
FH o Am it £ V{8 A A T MR AR R (RS IE RS IR
GB 5009.158-2016 { & S %4 EFARMER M P44 K K 1Y
Mz ) VIR A).

(OPRAE R Y LI

AR Dy HYA R KRG PR R R R %5 R 0L
WA Dy 4B R K AnEE AR, BT A5 100 mL
bR AR, FRIOKCFEEEREZE, 4 022 um J§
W UE ), KSR RIBUR G PR YRR 2. 5. 8. 10, 20 uL
R
232 ARIR SR A B

FREUR AT REE 0.1100 g, BT 50 mL 3o 550
B, IMAGE MK, FUREA 10 min (58 20, BUHK
BEEIRMALEMECKRZER, EEER 2~3 K, 47k
BB, 40 CHMAETAAIRT, HEER, #B 2
25 mL fEEREERY, AUKZCEEAEZZERES, &
0.45 pm R UE IS HEFE
233 HBEER

FEEEFREL 6 Dy RFINEESh, ¢ 2.3.2 J5 X RE A EA TR
REFR, I L RIS AL ) E 1L RSD.
234 IAREME LR

KR 0.1200 g (1) 9 ARIARE S, HUE T4
50 mL AR, B 3 07, Jral 3 A, ARG
IMAZEAER Dy S4EER K AR R AR D N
10.922 pg/mL)0.15., 020, 025 mL, (464K K, WE N
0.13365 mg/mL)0.10, 0.15, 0.20 mL; Fi 2.3.2 iskEhl & ik
AEBIRE

3 LRS00

3.1 &g

RN # v, TR A2 B A e 4 T D A [ 1
PRSI DR A P IO SEA R Dy MI4EAE R Ko B
5 mmol/L FH ¥ B4 FF i WA W S AHEA TR, B b 22
2 Dy HEAE R K BERETE 10 min N FIE A Z T8, AT
PAREAEA:- 3 Dy, 44 3R K 59 A2 HAt A e i) T,
FEICRES BIMER A E = 570 B, DR 1, 20

Fz1 RiLEH
Table 1 Mass spectrometry conditions
Q1 Q3 A a) /s PRV AY FAWENV TR H /v P Tl 428 28 55 4 M /v
385.60 259.40 100 59.00 10.0 23.00 Hi: % Ds 7.0
385.60 367.40 100 59.00 10.0 17.00 HiA: % Ds 7.0
451.50 187.00 100 145.00 10.0 34.00 A% Ky 7.0
451.50 227.00 100 145.00 10.0 38.00 AR K, 7.0
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Fig.2 Chromatograms of mixed standard

32 ZMHEXMSH

i3 Dy Ky MR SMIN Y=3x10°X-7.06x10°
Y=4x10°X-9.66x10%, I F %L r* Ky 0.999, 0.998, 4k %
D3 EVE 0.0546~0.819 pg/mL Z A2 B RAF LK R,
Y R K FEHEE 0.134~2.006 pg/mL T [l P £ B K4 4

3.3 BHREXW

FEREAIR IR 2. £ 3. 4R BIR, 4i4 % D; MHX)
FrUEMR 22 (relative standard deviation, RSD)} 1.9%, 4E4=%
K FIAHXS BRI 22 R 3.7%, 16 BHER B B RS 2 %
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3.4 mEREYERER

ECREER LK 4, £ 5, SR ER, FERRTINAKE
T, MREE R 4EA: R D B EIBCRIE R 92.15%~98.99%
A 2 K 1SR TG LA 94.15%~101.01%, XS AR 22
SRR 2.4%. 2.2%. ULBABLIETSEAE Dy FIgEAE K 1Y
RN BT AL

4 & 1

AT ST T RO €T - 5T 1 IO 9% ) e 300 s 4 2

R Dy M4EE R K &, UL 5 mmol/L H R &R H IR
R ENA, FEiE: 0.6 mL/min, ] LLERAS BRI A2 B RIOR
PR IE Qe E N RERER, 4i4EE D, ML R K 1
RIREEYIR, EIEC KPR SR, FdAER Dy k4
AR Ky WFES P A SO B B ok, HRZ &+
Yo GAME, ZHEERER. SEEPRAEE L.
AL AE EB B P U AR AR EE B VE AR R o SR,
SR BRI TAE el AT, I B BB A8 R Bk 2 Aok
W EEsK

R2 HERDHEEIRER(N=06)
Table 2 Precision results of vitamin D;(n=6)

¥ FrkEft/g FRABYmL R/ (ug/mL) it/ (ug/g) T i (uglg) RSD/%

1 0.13646 25 0.125 22.900

2 0.13113 25 0.120 22.878

3 0.12115 25 0.107 22.080

22.74 1.9

4 0.12027 25 0.112 23.280

5 0.12259 25 0.112 22.840

6 0.12446 25 0.112 22.497

®3 HEFRKBEEIBRER(=06)
Table 3 Precision results of vitamin K,;(n=6)

Frs Frittd/g MRAF/mL B R/ (ng/mL) it pglg) P35 i (ug/g) RSD/%

1 0.13646 25 0.781 143.082

2 0.13113 25 0.800 152.520

3 0.12115 25 0.754 155.592

150.43 3.7

4 0.12027 25 0.738 153.404

5 0.12259 25 0.756 154.172

6 0.12446 25 0.716 143.821

R4 HER D ENEIRERN=9)
Table 4 Recoveries of vitamin D; results(n=9)
FFo  HERBREEE/g REMEEIRIE/(ug/mL)  ARIIART MR E/ug  IidREE/eg BIR% FREEER/% RSD/%

1 0.12825 0.179 1.5585 1.6383 95.13
2 0.11974 0.171 1.5521 1.6383 94.73
3 0.11532 0.166 1.5276 1.6383 93.24
4 0.10798 0.183 2.1195 2.1844 97.03
5 0.12054 0.192 2.0589 2.1844 94.25 94.6 24
6 0.10719 0.184 2.1624 2.1844 98.99
7 0.13516 0.225 2.5514 2.7305 93.44
8 0.13594 0.225 2.5337 2.7305 92.79
9 0.12131 0.211 2.5164 2.7305 92.15
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x5 HERK BREIHLERN=9)
Table 5 Recoveries of vitamin K, results(n=9)
. Skt /ug
5 FESFRFRE/g FRSBTEVREE/(ng/mL) AR B S/ pg BICR/% PR % RSD/%
1 0.12825 1.31 13.457 13.365 100.68
2 0.11974 1.24 12.987 13.365 97.17
3 0.11532 1.21 12.902 13.365 96.53
4 0.10798 1.43 19.5063 20.047 97.3
5 0.12054 1.51 19.6169 20.047 97.85 98.0 2.2
6 0.10719 1.4 18.8752 20.047 94.15
7 0.13516 1.86 26.16 26.730 97.89
8 0.13594 1.88 26.55 26.730 99.32
9 0.12131 1.81 27.00 26.730 101.01
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