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Abstracts—Near Infrared transmittance Spectroscopy (NIRS) was used to evaluate and quantify the
pharmaceutical active compounds. In this paper, taurine (2-Aminoethanesulfonic acid) was quan-
titatively analyzed in commercial pharmaceutical preparations. For calibration a central composite fac-
torial design was used to determine concentrations of ingredients in reference samples. For the quan-
titative analysis of taurine, the most suitable data analysis method includes the calculation of second
derivatives and a partial least squares regression (PLSR) model. By NIR spectrometry. combined with
PLSR, the taurine concentration was successfully predicted with a relative standard error of prediction

(SEP) lower than 1.04%.
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Table I — Experimental design for quantitative analysis
by NIRS for taurine drink ((a) as calibration
set using a central composite factorial design
and (b) as validation set)

(a)

-Sample-number - Taurine—<{%)—-——Placebo-{%)

1 80.17 80
2 80.09 100
3 80.07 120
4 100.09 80
5 100.01 100
6 100.24 100
7 100.06 100
8 100.27 120
9 120.09 80
10 120.02 100
11 120.06 120

(b)

Sample number

Taurine (%) Placebo (%)

1 90.07 90
2 110.09 100
3 110.08 110
4 95.06 95
5 95.04 100
6 95.04 105
7 105.14 95
8 105.10 100
9 105.04 105
10 90.09 110
1 100.47 110
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Fig. 1 —Experimental design for quantitative analysis
by NIRS for taurine drink. (@ as the Calibra-
tion set and O as the Prediction set)
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717| - Spectrum transmittance moduleS 4]
3 NIRSystems 6500 spectrophotometer(Foss NIR-
System, MD, USA)Z peristaltic pumpel |2%
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Fig. 2— Raw spectra of taurine drinks with different concentration of taurine by NIRS at 1100~ 2500 nm.
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Fig. 3 — Second derivative spectra of taurine drink with different taurine concentration by NIRS at 1100~2500 nm.
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Fig. 4 — Spectral region of taurine. As (a) 147.5% Taurine (b) 99.3% Taurine (c) 51.8% Taurine and (d) pure water.
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Fig. 5— Diagram for PRESS of taurine content using
transmittance mode by NIRS at 1100~2500 nm.

Table I — Calibration results for taurine drink with the
different factors using PLSR in the range of
1100~ 1430, 1560~1850 and 2150~2300 nm

Factor R  SEC® (%) PRESS® STD Er®
1 0.76 691 240174  16.34
2 0.93 4.02 381.97 6.52
3* 0.99 1.58 124.79 3.72
4 0.99 0.40 87.54 3.12

* Selected factor number

U Standard Error of the Calibration

® Prediction Residual Error-Sum of Squares
» Standard Error of X Validation.
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Fig. 6 — Diagram for calibration and validation (prediction) of taurine content using transmittance mode by NIRS

at 1100~2500 nm.
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Table III— Results obtained in the validation of the
contents of taurine included in the pred-
iction set by using the PLSR with second-
derivative data

Sample  Actual” (%) Estimated® Residual

1 90.07 9086  -0.79
2 110.09 109.71 0.38
3 110.08 108.58 1.50
4 95.06 96.34 -1.28
5 95.04 93.72 1.32
6 95.04 93.80 1.24
7 105.14 103.32 1.82
8 105.10 105.31 -0.21
9 105.04 105.51 -0.47
10 90.09 88.75 1.34
11 100.47 101.04 -0.57

¥ Actual concentration
¥ Estimated concentration (NIR value).

Table IV— Comparison between NIR and HPLC data
for quantitative analysis of taurine

Sample HPLC NIR value  Residual

1 94.40 97.00 -2.6

95.60 98.08 -2.48
3 96.20 97.71 -1.57
4 96.00 98.28 -2.28
5 97.20 97.77 -0.57
6 96.00 99.45 -3.45
7 98.50 99.24 -0.74
8 98.90 100.36 -1.46
9 99.70 100.73 -1.03
10 99.20 101.84 -2.64
11 100.10 100.82 -0.72
12 100.20 99.42 0.78
13 101.10 100.06 1.04
14 100.60 99.37 1.23
15 101.10 99.32 1.78
16 100.40 98.21 2.19
17 100.80 98.34 2.46
19 101.80 103.28 -1.48
20 103.10 103.57 -0.47
21 102.90 101.35 1.55
22 103.50 101.35 2.15
23 104.20 101.68 2.52
24 108.90 105.07 3.83
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