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Raman Characteristic Peak Intensity Correction of Potassium Sorbate
Based on Sodium Nitrate Internal Standard
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Abstract  The chemical properties of sodium nitrate are stable, and the Raman characteristic peaks of sodium
nitrate and potassium sorbate can be separated completely. The Raman spectrum of potassium sorbate, a
preservative commonly used in food, is calibrated with Raman spectrum of sodium nitrate, whose characteristic
peak at Raman shift 1053 cm ™! of sodium nitrate with mass fraction of 0.1 is used as internal standard peak. We
calculate the relative ratios of the intensity of internal standard speak and characteristic peak intensities of the same
concentration sodium nitrate in 49 samples respectively, use the relative ratios to correct characteristic peak
intensities of potassium sorbate in 49 samples, and establish the quantitative prediction model of potassium sorbate
by linear regression. The results show that the correlation coefficients of calibration set and prediction set
significantly improve after correction. The squares of correlation coefficients of potassium sorbate at 1399 cm '
characteristic peak are 0.9885 and 0.9865, the root mean square errors are 3.0384X107° and 3.7643X10"* for
calibration set and prediction set, respectively. Based on the optimal prediction model, we predict 18 new samples.
The square of correlation coefficient of the predicted and real values is 0.9799 and root mean square error is
4.8702X107*, which indicate that the internal standard method of sodium nitrate can effectively reduce the
influences of detection instrument, detection environment, and human factors on the Raman peak intensity of
potassium sorbate, and can improve the accuracy of the predicted model.
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Fig. 1 Raman spectra of sodium nitrate standard plasmid,
potassium sorbate standard plasmid, and solution sample
consisted of sodium nitrate with mass fraction of 0.1

and potassium sorbate with mass fraction of 0.1
S FRAE A ) R AL LU BT s FE B O R G S T
AE R IR [B] AN [] D) 4 19 94 F1 L 2 52 B0 5 o O3 B 24
0.1 B WRORE b B 07 552 e A 0 o 11 3 W 25 22 S
WG LR o de Fron . O T di A BIR 2 4 7 B /N A
IS8 G A 5 LA K N Ay TR 2R %o i 8 WA i 1) 2 W
DA R 8 7E 1053 om ™' Ab (9 F¢ 1R 0 (18 2 b i 3%
2 )Mo N bR U 23 ) TR E 5 R () kR A TR
VMR R W 5 (18 2 YR ZR bueldye) BY AR X 1L
{6+ I FH AR B AR A 0 S90S T AR BE 114y 10 7 7 7 ¥

1 1 1 1
1000 1200 1400 1600 1800 2000
Raman shift /cm™

K2 AR ah A L AL IR 0 Bk o A Oy 0.1 19
TR i i hr =2 OGS
Fig. 2 Raman spectra of solution sample consisted of
sodium nitrate with mass fraction of 0.1 and

potassium sorbate with mass fraction of 0.1
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Table 1 Characteristic peak intensity of potassium sorbate before and after correction under different conditions in the same sample

Characteristic

Characteristic peak

Characteristic peak Characteristic peak

Test Running  peak intensity Relative . ensity (1164 cm™')  intensity (1399 cm™ ') intensity (1655 cm ')
change
height /mm  time /h  of sodium nitrate ratio Before After Before After Before After
(1053 em™") correction  correction  correction  correction  correction  correction
7.5 0 1749 1.00 2124 2124 1561 1561 5071 5071
7.5+2.0 0 1583 1.10 1895 2093 1381 1525 4506 4976
7.5+4.0 0 1137 1.54 1433 2203 1010 1552 3314 5096
7.5+4.0 2 585 2.99 774 2313 515 1537 1741 5200
7.5+4.0 4 404 4.33 502 2172 376 1627 1170 5065
RSD /% 46.99 4.49 48.25 2.27 48.07 1.43
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Fig. 4 Raman spectra of 49 solution samples after correction
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Table 2 Comparison of linear regression prediction models of potassium sorbate standard solution

Data source Raman shift /em™! Linear equation R? RMSE./107° R? RMSE,/107° RSD /% RPD
1164 y=15.9692+0.0498x 0.5596 18.8914 0.4387 21.0420 38.97 1.31
Raw data 1399 y=16.3954+0.0693x 0.5981 18.0474 0.4481 20.8784 38.66 1.32
1655 y=17.3176+0.0197x 0.5169 18.3457 0.4191 21.3249 39.49 1.30
1164 y=—1.5791+0.0489x 0.9860 3.3538 0.9749 4.8439 9.66 5.76
Corrected
1399 y=—0.9005+0.0671x 0.9885 3.0384 0.9865 3.7643 7.50 7.41
raw data
1655 y=—0.1835+0.0204x 0.9844 3.5449 0.9784 4.3566 8.68 6.40
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