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Determination of vitamin D; in vitamin D drops by high

resolution sampling two — dimensional chromatography

WU Jue', GUO Wei —bin', QIU Xiao — feng’, ZHENG Shu — feng'

(1. Xiamen Institute for Food and Drug Quality Control, Xiamen 361012, China;
2. Sinopharm Xingsha Pharmaceuticals( Xiamen) Co., Ltd., Xiamen 361026, China)

Abstract Objective: To establish an innovative analytical method based on high resolution sampling two — di-
mensional chromatography (HiRes 2D — LC) for determination of the content of vitamin D, in vitamin D drops.
Methods: Two — dimensional liquid chromatography was used. Thermo HYPERSIL Gold Silica (100 mm x 2. 1
mm, 1.9 pum) column was used in the first dimension with n-hexane — n-amyl alcohol (996:4) as mobile phase.

The flow rate was 0.2 mL - min The samples were injected and tested at the wavelength of 265 nm.
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The column temperature was 40 C. In the second dimension liquid chromatography, ShimPack Velox Hilic

- 1170 -

(50 mm x2. 1 mm, 2.7 um) was used as the column with n-hexane — n-pentanol — isopropanol (98:1:1) as the
mobile phase. The flow rate was 0.5 mL + min~'. The samples were injected and tested at the wavelength of 265
nm. The column temperature was 40 °C. A six — position 14 — way valve and was equipped with 2 multi — center
cutting valves was equipped to make multiple consecutive cuts of the pre — vitamin D; peak and vitamin D, peak.
Results: The calibration curves showed a good linearity at the range of 1.018 4 —5.092 mg + mL ™" (r=0.999 8).
The precision test showed the RSDs of the peak area of pre — vitamin D; and vitamin D, were 0.95% and 0.40% ,
respectively. The repeatability test showed the RSD of vitamin D, content was 0.41% . The average recovery rate
(n=9) was 101.4%. The test solution was stable at 4 C and 10 °C for 12 h, and the RSDs were 0.58% and
0.66% , respectively. The contents of vitamin D5 in the samples of vitamin D drops measured by this method were
100.4% , 101. 6% , 100.9% , 101.6% , 102. 7% and 101.6% , which was basically consistent with the results
measured by the fourth method in General Chapter 0722 of ChP 2020 Vol IV. Conclusion: This method has a good

specificity and high sensitivity to accurately determine the content of vitamin D, in vitamin D drops.

Keywords : high resolution sampling; two — dimensional chromatography; normal plase chromatography ; vitamin D

drops; pre — vitamin D;; vitamin D;; normal — phase chromatography; peak purity confirmation
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Tab.1 Sampling time

SFAE ] (52 Y16 i ) e Sey ey ] B A BN

( sampling time) /s (mode) ('D cut start time)/min (D run start time)/min (deck) (loop)
9.60 Time 6. 85 10. 64 A 2
9. 60 Time 7.01 9. 64 A 3
9.60 Time 7.17 8. 64 A 4
9. 60 Time 7.33 7. 64 A 5
9.60 Time 12.05 17. 00 B 2
9. 60 Time 12.21 16. 00 B 3
9. 60 Time 12.37 15. 00 B 4
9. 60 Time 12.53 14. 00 B 5
9. 60 Time 12. 69 13. 00 B 6
9. 60 Time 12.85 23.00 A 1
9. 60 Time 13.01 22.00 A 2
9. 60 Time 13.17 21.00 A 3
9.60 Time 13.33 20. 00 A 4
9. 60 Time 13.49 19. 00 A 5
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Fig.1 2D chromatogram of correction factor f, standard solution
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Fig.2 2D chromatogram of correction factor f, standard solution
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Tab. 2 f,correction factor measurement results

Xif B8 i ( mass of reference substance) /g Y Dy TR ( peak area of vitamin Dy ) Ni SE-Y{H (average value)  RSD/%
0. 025 46 724.9 3.5122 %1073 3.5173x10 3 1.2
0.025 91 745. 1 3.4774x107°
0. 025 30 710.2 3.562 4 x1073
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Tab.3 f,correction factor measurement results
Sof TR e AZEA R D5 IR HerE 2R D, IR P A4 RSD/
(mass of reference substance)/g (peak area of pre — vitamin D5 ) (peak area of vitamin D5 ) : (average value) %
0.025 46 95.7 548.0 6.606 1x107%  6.6562x107? 0.77
0.025 91 97.4 554.8 6.709 0 x10 3
0. 025 30 93.1 529.0 6.653 4 x1073
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Tab.4 Recovery test results of vitamin D,

A & MEVES ¥E RSD/ Rl &S RSD/
(added amount)/ug ('measured amount )/ pg (recovery) /% (average value) /% % (average recovery) /% %

21. 86 21.932 100. 3 101.0 0. 66 101. 4 0.59
20. 54 20.717 100. 9

20.22 20. 556 101.7

25.68 26.011 101.3 101. 4 0.18

25.62 25.983 101. 4

24. 84 25.250 101. 6

31.36 31.721 101.2 101.9 0. 66

31.06 31.829 102.5

31.18 31.689 101. 6
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X B B T A AE 2 ), 1E CUbE — 15 B R 995: 5 B,

BTZEAE 3R D3 U6 15 R 4 7 185 38 R X 450 22 5 L3R —
AW SAAIE C bt — IR 996: 4, HRRE S — 4k
HAIECKE - IEEE - 5B 43 1 Dy 991 0. 5¢
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Tab.5 Assay results

Elin=2 BRI A iR R Dy /B 5 (content) /%
(‘batch (vitamin D5 content ARy 2020 A Jig ([ 2 8y PO ) 0722 Yk
number) per drop) /U (studied method) (the forth method of General Chapter 0722 of ChP 2020 Vol IV)
129231014 400 100. 4 100. 7
129224259 101.6 101.2
129224232 100. 9 101.2
129224064 101.6 101. 8
129224052 102.7 102. 4
129231233 101.6 101.7
504 & 3 it
407 | ARBIFGE R 2 o ) 60— A VAR 0 0 2
2% k2 oik D LT RE R RIE BT 25 0 B S
3 2 &2 TR G BT 2020 4R Bz
107 ! [ 24 ) PO 38 W 0722 DY 70 min 4 5
”1 25 min, 28 TR AL TR S AR, B T

1 3 5 7 9 11 13 15 17 19 21 23 25
{/ min
B3 HiimanE—HREeiEE

Fig.3 1D chromatogram of sample solution
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Fig.4 2D chromatogram of pre — vitamin D; in sample solution
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Fig.5 2D chromatogram of vitamin D; in sample solution
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