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Study on Rapid Qualitative and Quantitative Analysis Model of Chondroitin Sulfate Eye Drops by Raman
Spectroscopy

HAN Ying, ZENG Wenshan, RUAN Weiting, LI Xin, KONG Qixian(Guangzhou Institute for Drug Control,
Guangzhou 510160, China)

ABSTRACT: OBJECTIVE To establish a rapid qualitative and quantitative analysis model of chondroitin sulfate eye drops
by Raman spectroscopy, and to improve the prediction ability of the model. METHODS The standard Raman spectra of
chondroitin sulfate were used as reference spectra, and the interference spectra, spectral range and pretreatment methods were set
up in RFDI software to establish the qualitative analysis model. Twenty-three batches of representative samples were selected as
the reference spectra, and the quantitative analysis model was established by cross-examination based on the determination data
of chondroitin sulfate content. RESULTS The established qualitative model was used to test chondroitin sulfate eye drops.
Thirty nine batches of single samples passed and 4 batches of compound samples failed. The cross validation of the quantitative
model results showed that the root mean square error was 1.43 mg-mL~!, the correlation coefficient was 0.985 4, and the
concentration range was 26.19-35.85 mg-mL~!. CONCLUSION Raman spectroscopy can be used to establish a qualitative
model of chondroitin sulfate eye drops with high accuracy and fast analysis speed. Based on reliable laboratory content analysis
data, a quantitative model of chondroitin sulfate eye drops can be established to rapidly analyze the content of chondroitin sulfate,
which can used in rapid identification and determination.

KEYWORDS: Raman spectra; chondroitin sulfate eye drops; qualitative; quantitative
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Fig. 1 Raman spectra of chondroitin sulfate eye drops
samples and Raman spectra after subtraction calculation
a—untreated Raman spectrum of the sample; b—standard Raman spectrum

of chondroitin sulfate; c—Raman spectrum of the sample to subtract the
pure water Raman spectrum.
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Tab. 1 Identify results of testing spectrum by qualitative
model
Hy  MRRE BIER | RT MRERE HBIER
1 0.994 9 biiibos 25 0.972 1 Biiikay
2 0.9979 it 26 0.987 6 it
3 0.997 5 SiEu) 27 0.988 4 Biiikay
4 0.997 8 it 28 0.987 4 it
5 0.999 1 SR 29 0.988 2 it
6 0.999 0 it 30 0.9877 it
7 0.999 1 SR 31 0.988 0 it
8 0.998 0 it 32 0.978 3 it
9 0.997 4 it 33 0.980 4 Biiikay
10 0.998 9 it 34 0.988 6 it
11 0.998 7 SiEu) 35 0.978 8 Biiiku}
12 0.997 7 it 36 0.9822 it
13 0.976 7 SiEu) 37 0.980 7 Biiikay
14 0.973 8 it 38 0.9712 it
15 0.976 2 SiEu) 39 0.9825 Biiikay
16 0.964 6 it 40 0.256 4 AN gt
17 0.998 9 SiEu) 41 0.270 2 i Siiikes
18 0.996 0 it 42 0.2453 AN gt
19 0.9979 SiEu) 43 0.765 1 ZSiiikes
20 0.986 2 FiiEus 44 0.463 7 At
21 0.985 4 EiEu) 45 0.727 8 ZSiikes
22 0.983 4 it 46 -0.6889 AN gt
23 0.986 8 SiEu) 47 —0.596 4 i Siiikes
24 0.9713 J it 48 04216 AN gt
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Fig. 2 Linear relationship between predicted value and truth

value
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Fig. 3 Linear relationship between predicted value and truth
value of the reference samples
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Tab. 2 Concentration prediction results of testing samples

mg-mL~!
%5 HiH T i 22
3 31.17 28.69 2.48
4 30.54 30.27 0.26
5 27.75 29.64 -1.89
7 31.17 28.78 2.39
8 30.87 28.58 2.29
11 27.42 29.29 -1.87
14 30.54 28.71 1.83
15 33.06 32.30 0.76
16 31.50 28.27 3.23
19 33.99 34.20 -0.21
21 29.94 28.23 1.71
22 29.94 29.59 0.35
24 27.75 28.74 —-0.98
26 25.86 27.09 -1.23
29 26.49 28.76 -2.27
31 35.85 32.47 3.38
33 33.36 35.33 -1.97
3 itig
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