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Determination of Relative Correction Factor Based on Quantitative Nuclear Magnetic Resonance and Chro-

matography

WANG Jiaojiao', GE Zhiwei', LU Shiyan', YUAN Jingqun', TANG yu’, WANG Yingchao ™ (1. Analysis Center of
Agrobiology and Environmental Sciences, Zhejiang University, Hangzhou 310058, China; 2. College of Pharmaceutical Sciences, Zhe-
Jiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE To establish a method for determining the relative correction factor (RCF) based on quantitative nucle-
ar magnetic resonance (qNMR) and chromatography, and explore the suitability and accuracy of the method. METHODS The spec-
tral constants of all excited atoms are the same in the qNMR experiment. The ratio of the amount of the substances was calculated by
qNMR, and the chromatographic peak area was determined by chromatography. Then the RCF was calculated from the above two
results. Taking the correction factor of dimethyl terephthalate relative to coumarin as an example, the reliability of the method was veri-
fied. Then the method was used to calculate the RCF of pre-vitamin D;. RESULTS The RCF values obtained by slope ratio method
multi-point method, fusion technology were the same. The experimental result verified the reliability of the method. In addition, this
method was used to determine the RCF of pre-vitamin D, relative to vitamin D,. The results were consistent with those reported in the
literature, which further proved that the calculation method was accurate and reliable. CONCLUSION  This method provides a new
idea for calculating RCF in the absence of reference substance, and solves the problem of difficult determination of RCFE of compounds
with unstable properties or unavailable standards.

KEY WORDS: quantitative nuclear magnetic resonance;liquid chromatography ;relative correction factor;vitamin D, ;pre-vitamin D,
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¢y ,cp —the concentration of compound A and B; f — the relative correction factor of compound A relative to B; f — the correction factor of compound A ;fp — the correction
factor of compound B; A, ,Ap — the peak areas of compound A and compound B in the chromatogram; n,,np — the molar of compound A and B; Iy,/j; — represent the integral
area of the designated peak of compound A and compound B in the hydrogen spectrum; N,,Np — the number of hydrogen atoms represented by the designated peak of com-
pound A and compound B in the hydrogen spectrum.
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Fig. 1 Calculation method of chromatographic relative correction factor based on the fusion of quantitative nuclear magnetic resonance

and chromatography technology.
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Tab.1 The calculated results of RCF of dimethyl terephthalate relative to coumarin.

¢/pmol « L1 RCF
Sample
Dimethyl terephthalate Coumarin The slope-rate method The multipoint method Fusion technique

ST1 13 17 0.52 0.53

ST2 26 34 0.52 0.51

ST3 39 51 0.52 0.52 0.51

ST4 51 68 0.52 0.52

STS 77 103 0.52 0.52
Average - - - 0.52 0.52

1 ~ N —
3.3.2 H-qNMR g IR SE 72T qNMR 73

Vit D, pre-Vit D,

&2 ?&i% Dz(Vit D;)E\ﬁﬁéﬁ_&,_% D3(pre‘Vit D})%#‘J

Fig.2 Structures of vitamin D; and pre-vitamin D,

"
) A
|
i
J ’
____________ a fier_______l \J‘___
before J k
T T T T T 1
0 6 12 18 24 30
t/ min

BT A Ae X H BT W A7 9 & |, BB A5 = 06 T Xt
L T, MR AR SRR [ 15 ] B i o0, o U 1
56.17.5.95 F15.02 435148 K Vit D,y H-6 H-7 .
H-19 iF{55 04 K 25 85. 89 5. 63 F1 5. 45 43
SV JE A pre-Vit D, () H-6 . H-7 H9 Jii {55 &
(El4) . gNMR 3B ek i 6 2 8 H 54
LB ST U o3 BRI R WA Dl iU, 55 T IR R
Vit D, ) H-19(85. 02) F1 pre-Vit D) H-9 (85.45)

Mo LA
YE R
B
i
120 C % W
A iil :'
.oh
ihon
\ "
I W
. L
80 C LT
_____________________ (O TR
_____ i
! H
a
TR
R
e oo SO it M
6 (‘) 1‘2 1‘8 2‘4 3‘0
t/ min

3 Vit Dy B LR A R A AT ,80C AT R (A) AR RIEZ T e (B) €35 B
Fig. 3 Chromatogram of Vit D; solution before and after heating at 80 °C ( A) and after heating at different temperatures (B) under

the condition of avoiding light and isolating air
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m( Vit D3)/mg RCF Average RSD/ %
0 2.11
1 2.11
2 2.08
3 2.07 2.1 1.2
4 2.09
5 2.05
6 2.05
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