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Abstract

This research aimed to develop UV-Visble spectrophotometric method for quantitative determination of indigo blue
content in indigo paste. The indigo blue was transformed to indigo carmine by a sulfonation reaction with sulfuric acid.
Indigo carmine is a stable and water-soluble form of indigo blue, with maximum optical absorbance at the wavelength of
610 nm. For indigo paste sample preparation, it was found that the optimum ratio of amount of indigo paste to volume
of concentrated sulfuric acid (98 % (w/v) ), and reaction time were 1:12 (g:mL) and 30 min, respectively. The proposed
method was applied to determine indigo blue in 34 indigo paste samples from different communities in Sakon Nakhon
province. The results showed that the amount of indigo blue in the indigo paste samples were in the range of
0.09 - 2.23 % (w/w). The percentage recovery of the proposed method of indigo blue determination by UV-Visble
spectrophotometry method was 101.48 + 5.55. The precision in terms of relative standard deviation was in the range
of 0.29 - 1.83 (%RSD). Therefore, the proposed method could accurately and precisely determine indigo blue content
in indigo paste samples. Moreover, this data could be used as a guideline for evaluating the quality and the price of

indigo paste.
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Figure 1 Indigo carmine synthesis with sulfonation
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1H0991nBua-InasTuazianuiaiosuas DaiIn
oufluan1iznsa wananil wind1 pH Ba9aIazany
Waswulasfazlnalwdvasduna lnanfduaswuyasle
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Figure 2 Effect of H2804 concentrations on the
deter-mination of indigo blue by UV-Vis
spectrophotometric method
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Figure 3 The effect of the amount of indigo paste by Conc.
H2804 ratio for indigo paste sample preparation with
sulfonation reaction. Different letters mean statistically
significant differences at p < 0.01.
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Figure 4 Spectrum of indigo carmine in standard
solution and sample solution
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Figure 5 The effect reaction time on indigo paste sample
preparation with sulfonate reaction. Different letters mean
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Table 2

J Sci Technol MSU

Validation of indigo blue determination by UV-Vis spectrophotometric method

Method characteristics

Value

1. linear range (mg L™)

0.25 - 17.50

2. Linear equation

y = 0.054x + 0.013

- Slope 0.054 + 0.0050
- Intercept 0.013 + 0.0011
3. Regression coefficient (R?, p > 0.01) 0.9991

4. Molar absorptivity (L mol™ cm™) 26100

5. Sensitivity

- Limit of detection (mg L) 0.051

- Limit of quantitation (mg L™) 0.27

6. Precision (%RSD)

6.1 Indigo blue determination with UV-Vis spectrophotometric method

- Intra-day 0.29

- Inter-day 0.51

6.2 Indigo paste preparation with sulfonation

- Intra-day 1.83

- Inter-day 1.01

7. Recovery (%)

- Indigo blue determination with the UV-Vis spectrophotometric method 95.86 + 1.02

- Indigo paste preparation with the sulfonation method 101.48 + 5.55

Table 2

Indigo blue content in indigo paste collected from Sakon Nakhon Province

Range of IB content in IP

Classification group Number of samples (N) Percentage (%)

samples (% (w/w) )

High IB level content in IP >2.00 5 14.70
Middle IB level content in IP 1.0-1.99 14 41.18
Low IB level content in IP <1.00 15 44.12
Total - 34 100.00

** IB = indigo blue, IP = Indigo paste
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