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Simultaneous determination of the content of vitamin D; and vitamin K, by
high performance liquid chromatography

LIU Guang-Lan", ZHENG Liang, WU Yin, CHEN Hong-Bi

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

ABSTRACT: Objective To establish a method for simultaneous determination of vitamin D; and vitamin K, by
high performance liquid chromatography (HPLC). Methods Using 95% methanol water: isopropanol (98:2, V:V) as
mobile phase, gradient elution was performed. The sample was separated by C;g column (250 mmx4.6 mm, 5 um)
and detected at 264 nm wavelength. Results Vitamin D; had a good linear relationship in range of 0.1282-1.2818
pg/mL (7=0.9999), the average recovery were 95.7%-100.7%, with the RSD of 1.7%. Vitamin K, had a good linear
relationship in range of 0.51397-5.1397 pg/mL (+*=0.9999), the average recovery were 97.3%-100.7%, with the RSD
of 1.3%. Conclusion This method is simple, accurate, and has a good reproducibility, which can be used for the
simultaneous determination of vitamin D5 and vitamin K, in health foods, and can be popularized in the laboratories.
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2.1 UFR5IH

15C =0 IS (B AMEM g, H A B HEA R,
EQ-500 i 75 i3 i e A (B LU T 75 A2 IR ) ); Cos 15
#:(250 mmx4.6 mm, 5.0 um, 3[F Agilent A A]).

YK Dy(HES: 100656; %it: 99.9%, fH[E DRAF]);

A F K5 ROSIXO0; it 99.8%, FE USPAH]; 5
P R OE O (igal, fEE CNW AR, KB,
LR TBROI AL, T MbAaGR 2wl #5443 D 4ir:
F K P AT R A B2 )
22 UEEEH

EIEH: Cg (A% (250 mmx4.6 mm, 5.0 um); FHshAl:
DL 95% H s K < S5 PN B =(98:2, Vi), BREE VR,
1.0 mL/min; #FFEEE: 20 pL; Al SeOMGHINES 264 nm; 12
ATHITA]: 53 min, BREEVEARZR L 1.

F=1 BBEERR
Table 1 Gradient elution

Fisf 8] /min 95% - 7K I /% SN %
0.01~20.00 98 2
20.01~38.00 50 50
38.01~42.00 0 100
42.01~45.00 50 50
45.01~53.00 98 2

23 MEFRE
23.1 AR R PR B

(1) Frueht £ 0 il

He R Dy BHERIMEAE Dy brifidh 3.5 mg, BT
250 mL ME AR, INAEREIKZE, #5 3 min,
B B =R EREZE, BARHEEREH.

HEFE Ky WBERAELERE K S 10 mg, BF
100 mL pfE s EiiT, IMAE R LR HE, WA 3 min,
B B =R EREZE, BARHEEREH.

(2) PRAERIRAA L]

HerE R Dy SUER K IR EIRI: 4 5Rs%  IAkAE
# D, Y4 & Ko RifEfi# 57 10.00 mL . 2.50 mL B T 25 mL
FREATRYT, ATOKCEEREEZE, 4 045 pm IR
TN, A3 BIRE AR ER R 1. 2. 5. 8. 10 pL .
2.3.2  AhK e AL

FREURAIRFE4EEE D i K REBN A YIS &
B 10 mL &P, AL C B TOK ZEE=(20:80, V:P)ik
i, BT 60 cCHFA LR 30 min J&, BUEEZER, A
1E b ToK 2 WE=20:80, V- EREZNE, 5, &
0.45 pm R U8 S5 iR
233 MEMHEE

B ] — A A 3 T 00 1. 4. 8, 12, 24 h
VERE, 58 0 1] A A AR X bR Y MR 22 (relative  standard
deviation, RSD),
234 MWEEFEE

KPR 4R 2 D YA R K U BEN AW 6 1y,
2.3.2 R A T AL SRR &, KA B S AR, TR
RSD,
2.3.5 AefrEn R ik

R EFRILT 1.1000 g #2859 1, BT 10 mL B i
Wb, R34, B3y, Fa—Ah AR mAgiA:
Dy MR ER R (VR JE S 6.4091 pg/mL)0.60., 0.80. 1.00 mL,
TMAZEE R Ko pRAEE (AR Dy 10.2794 pg/mL)1.1, 1.6,
1.9 mL, i AIEC ke Jo/K ZBE=(20:80, V:V)iEat, BT
60 °CHEF (Y #A 30 min 5, BURMEZR, HIECkE:
oK ZWE=(20:80, V:I)EFRZEZIE, $E2T, £ 0.45 pum JEIE
EURJE, AEIARAE AR BOZAE IR W 20 pL JEAF

3 HER55H

31 &iETh

SR Y e 200 VR R 0 192 i ) Pt B S A T S A v i 4
% D, MR Ky, ASEHIAMZ T8 B i s E
KM MR, SR 95%F Bk RNEE=(98:2 V:V), B
PEWR(ILER 1), 53 min SRREHLAE S P44 R Dy, 4E4EE K,
W, WM B RELLgEE R Dy, A E K AH
M2 G R RE, SEBIMERR R e, R 1, 2.
3.2 &ML

e FR Dy Ky KRS0 ¥=0.0000179204X+
0.0035068 . ¥Y=0.0000179204X+0.0035068, tH5F %k 21K
0.9999, Az kil E R D 4iE R K R 4
HE DR, FEWREE 0.1282~1.2818 pg/mL Z [A] £ 3
RIFMEMER R, MEE54EE R D 4iAd: R K SR 4k
HE K B R, TEWE 0.51397~5.13970 pg/mL 2 0] &£
PRI R
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Fig.2 Chromatogram of mixed standard
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Sy Hr 72 a9 AS B (limit of detection limit, LOD)FIE
#EfR(limit of quantitation limit, LOQ)H {5 M HL.(S/N)ITE .
LOD & S/N=3 B} X R IR BTk, LOQ & K
S/N=10 B X 107 4 53 B v B

RN, g K Dy Mg R K, Bk BRS51h
10.51 ug/100 g, 24.55 ug/100 g, 4% D FI4EE R K 1Y
FERBRA 9 35.03 ng/100 g, 81.82 pg/100 g,

34 TRAREM

B fa] —HE P A 3 F 0L 1. 4. 8. 12, 24 h
iR, HAIEHFA RSD 73508 1.5% . 4.3%, Ui B
WA YEA 2R D; fI4EAE K, 7 24 h WIS E .
35 RBREE

WA NE 2, R 3. GPRER, 484K Dy FI4E

H: 2 Ko BN R R 22 (RSD) 3 311K 3.6% . 3.3%, HLA
UF IR 2 R
3.6 MEREIERER

FERFES KT, 85454 R D 4i4 % K, B derh
ek R Dy M4 R K, J5 iy iR B o 5k
95.7%~100.7% . 97.3%~100.7%, X #7 1 i 2% (RSD) 23 51l
H 1.7%. 1.3%. BG4 R Dy MgiER K,
82 S B2 A AL

4 N 4

ABFFEIESL T B A A gk W R E E54E A K D
4 R K B4 R D, Mgk R K &, T 95%
K FNEE=98:2 V:V), Hi#: 1.0 mL/min, AT LASRIE R
WA B ROR o TR R = . R, (eSS
BRTAEF R RRAR & TSI i, ik S P iy 22K
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Table 2 The precision of Vitamin D3 results(n=6)
e Friete/g i BEAA A/ mL W%/ (ng/mL) 5 245 5 (ng/g) T2 i (ng/g) RSD/%
1 1.1764 10 0.64518 5.484
2 1.1955 10 0.62877 5.259
3 1.1706 10 0.61975 5.294
5.20 3.6
4 1.1434 10 0.57079 4.992
5 1.1325 10 0.56894 5.023
6 1.1455 10 0.5929 5.175
#*3 HEFRKBEEEIRERN=6)
Table 3 The precision of Vitamin K, results(n=6)
ha= FrEER/g i B A RYmL W /(ng/mL) 52 55 5 (ng/g) IR (ng/g) RSD/%
1 1.1764 10 2.0006 17.006
2 1.1955 10 2.13824 17.885
3 1.1706 10 2.05549 17.559
17.06 3.3
4 1.1434 10 1.88998 16.529
5 1.1325 10 1.9088 16.854
6 1.1455 10 1.89086 16.506
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