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Detection of related substances in vitamin D
drops ( soft capsules) by SPE — HPLC
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Abstract Objective: To establish a solid — phase extraction — high performance liquid chromatography ( SPE —
HPLC) method for the rapid detection of related substances of vitamin D, , trans vitamin D, (impurity A) , 7 — de-

hydrocholesterol (impurity B) , lumisterol 3 (impurity C) , and isotachysterol 3 (impurity D) , in vitamin D drops
(soft capsules). Methods: The content, which was approximately equivalent to vitamin D, 1 548 IU, was taken

in about 1.2 g, weighed accurately, put into a test tube, 4 ml of isooctane was added to it, and it was swirled
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and mixed well. Purification was performed using solid phase extraction columns, with n-hexane — ethyl acetate
(85:15) as the elution agent and anhydrous ethanol as the desorption agent. A Luna Silica(2) 100 A silica gel
column (150 mm x4.6 mm, 3 um) was used, with n-hexane — n-pentanol (996.5:3.5) as the mobile phase.
The content of vitamin D, impurities was calculated using the adding standard calibration factors principal compo-
nent self — control method. Results: The separation degree between pre — vitamin D, and vegetable oil was greater
than 1. 5. The linear range of vitamin D, was 0. 02 —0. 80 pg + mL ™", with 7 =0.999 5. The linear range of im-
purity A was 0.02 —0.80 wg - mL™", with r =0.999 9. The linear range of impurity B was 0.02 - 0. 80
pg + mL™" ) with r =0.999 9. The linear range of impurity C was 0. 02 —=0. 80 pg + mL~", with r =0.999 9. The
linear range of impurity D was 0. 02 —0. 80 wg + mL ™", with 7 =0.999 9. The average recovery rate of impurities
A-D (n=9) was 93.2% - 102. 9% . The detection results of 3 batches of vitamin D drops ( soft capsules)
showed that the content of known impurities and other maximum single impurities were less than 0. 5% , and the
total content of impurities was less than 1. 0% . Conclusion: The results indicate that the established method is
suitable for the detection of vitamin D, related substances in vitamin D drops (soft capsules). It has the advanta-
ges of being easy to operate, providing rapid and accurate results, and providing technical assurance for the quali-
ty control of fat — soluble vitamin D; preparations.

Keywords: solid phase extraction; high performance liquid chromatography; vitamin D, — related substances;

process impurities; degradation impurities
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Tab.1 Linear regressions equation, linearity range, r and quantitative limit of the method
L&A AN i 2 d N E TR
( compound name ) (regression equation ) (linear range)/(pg + mL~')  (quantitation limit) /(pg - mL~") /

2 f Z D, (vitamin Dy) Y =159.446 0X -0.753 1 0.999 5 0.02 ~0.80 0.003 782 1. 00
Z&Jf A (impurity A) Y=176.7379X +0.038 10 0.999 9 0.02 ~0.80 0. 003 932 0.90
Z& 5t B(impurity B) Y=69.414 1X +0.239 4 0.999 9 0.02 ~0.80 0. 027 640 2.30
Z&Jfi C(impurity C) Y =60.277 5X +0.206 0 0.999 9 0.02 ~0.80 0.016 820 2.65
Z&J5t D(impurity D) Y =104. 656 5X +0. 180 2 0.999 9 0.02 ~0.80 0. 009 773 1.52

2.3.4  UERAE

FRECO i © W0 0 2% ot & (2% L A 29 R
0.05% ,7< it B ~ D R &) 0y (fit 5
2303005) 25 1.2 g (M Y F 44 K D, 1 548
10) AF&wE, BlE T, 2 5mA“2. 2. 37T R
A 24 O B S 7 10,48 (58 L 45 3 iy, A
Sk 4 mL, BRTETR AT, TS T OE 2 ki A

F ke e i) A A /IR R AR B A TR 2. 2.1 17 0
T EARAERGE , BRI PR 3 A TR Y [l iR
BSR4 2. 17 38 2R PFUEAT 23 L $5 I IE
DIF 1 1% F 550 BB Xk B T 55 2% 2% ol ke
HOCGERIZ 2 AE B DA IR AR AN [ e B Y [l
W Hy 93.2% ~ 102.9% , RSD < 10% , 45 - F W]
5 5 IR R4

2 ARRETERFELE

Tab.2 Recovery rates of impurities at different concentrations

AL /EA HEM e AR JIA HUEES Elle -2 i RSD/
( compound name) (content) / g (added)/pg (measurement ) / g (recovery)/%  (mean recovery)/% %
Z& %t A (impurity A) 0.016 44 0. 039 32 0. 049 90 85.1 97.3 8.2
0.016 44 0.039 32 0. 049 63 84.4
0.016 44 0. 039 32 0. 054 85 97.7
0.016 44 0.196 61 0.211 38 99.2
0.016 44 0. 196 61 0.229 70 108. 5
0.016 44 0.196 61 0.204 58 95.7
0.016 44 0.235 94 0.256 12 101.6
0.016 44 0.235 94 0.253 70 100. 6
0.016 44 0.235 94 0.260 47 103. 4
Z& I B (impurity B) 0 0.039 48 0.042 39 107. 4 102.9 3.6
0 0.039 48 0. 040 31 102. 1
0 0.039 48 0.041 21 104. 4
0 0.197 42 0.210 57 106. 7
0 0.197 42 0.199 10 100.9
0 0.197 42 0.201 10 101.9
0 0.236 91 0.230 06 97.1
0 0.236 91 0.252 70 106.7
0 0.236 91 0.234 00 98.8
Z& I C(impurity C) 0 0.039 57 0.031 97 80. 8 96.7 9.6
0 0.039 57 0.031 95 80.7
0 0.039 57 0.040 22 101. 6
0 0.197 85 0.201 20 101.7
0 0.197 85 0. 190 90 96.5
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F2(4)
EY A R A T WAE ElVES -4 [m] R RSD/

( compound name ) (content)/pg (added) /g ( measurement) /g (recovery) /% (mean recovery)/% %
0 0.197 85 0.203 20 102.7
0 0.237 42 0.241 40 101.7
0 0.237 42 0.239 70 101.0
0 0.237 42 0.246 10 103.7

Z%J5t D (impurity D) 0 0.039 09 0.038 76 99.2 93.2 3.6
0 0.039 09 0.035 26 90.2
0 0.039 09 0.035 15 89.9
0 0.195 46 0.177 66 90.9
0 0.195 46 0.179 70 91.9
0 0.195 46 0.179 20 91.7
0 0.234 55 0.218 82 93.3
0 0.234 55 0.230 32 98.2
0 0.234 55 0.220 65 94. 1

2.6 FEAINE

T3 FHERE S, 48542, 2. 1. 1 TR g5 gl 45 4t
A, $52 2. 2. 27 TR 4 B B IRIE TR
KA E IR WA 100 L, i A TRORE 8354 it
AR R A 524 A T BRI C I
245t D 458 B 1] — B0 2% 06, 4 A IE R i
By A B I, SRR R A RT
0.5% ,HA AN RINZ T T HAR KT 0.5% , B2
FOEAERT 1.0%, 45503,
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Tab.3 Results of related substances

4 1 (content) /%

&4 7%
lot No. lot No. lot No.
(. compound name )

2302005 2302006 2303005
&5 A (impurity A) 0.08 0.08 0. 05
Z& )5 B(impurity B) ND ND ND
Z& 5 C(impurity C) ND ND ND
Z& 5 D (impurity D) ND ND ND
AR FNZ% i (unknown impurities ) ND ND ND
JZ¢ (total impurities ) 0.08 0.08 0. 05

¥ (note) :ND. A5 H (not detcted)

3 tig
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Fig. 3 Experimental results of different eluents
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