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Abstract: A new rapid, quality control method based on quantitative water tests has been established for the
quality evaluation of Indigo Naturalis. The Turbiscan stability index (TSI) of 26 batches of Indigo Naturalis was
measured by a stability analyzer. The parameters, including the method by which the ingredients are added, their
particle size, amount, and the testing temperature, were systematically optimized and the methodological indexes

such as repeatability and stability were determined. The content of indigo and indirubin in 26 batches of Indigo
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Naturalis was determined by high performance liquid chromatography and the total ash was measured. The correla-

tion analysis between the active ingredients, total ash content and TSI value of Indigo Naturalis was determined by

SPSS 26.0 and Origin 2021. This research shows that the best way to prepare samples for testing is to add 0.2 g of

Indigo Naturalis powder which has passed through a No. 7 sieve but failed to pass through a No. 9 sieve to a glass

bottle containing 20 mL pure water by a funnel and scan at 25 °C with a stability analyzer. Consistency analysis

showed that the content ranking of indigo and indirubin is opposite to the TSI value, and the content ranking of

total ash is generally consistent with the TSI value. Correlation analysis showed that the correlation coefficients of

indigo and indirubin content and TSI value were —0.850 and —0.801, respectively, and R* was 0.72 and 0.64. The

correlation coefficient between total ash content and TSI value was 0.724, R* was 0.52. Using the change in TSI

value of Indigo Naturalis powder in water, this study establishes the range of classification of Indigo Naturalis

decoction pieces and the content of relevant components, which can be used to authenticate Indigo Naturalis and

evaluate its quality.

Key words: Indigo Naturalis; quantitative water test; quality evaluation; multiple light scattering
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Figure 1 Principle of Indigo Naturalis water testing process (Indigo and indirubin are the main reasons for the strong hydrophobicity of

Indigo Naturalis™. A is a premium-quality Indigo Naturalis product, B is a common Indigo Naturalis product, while C and D are counterfeit

products)
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SEIRTTA, 26 L TE BERE S e IR VB KA R Y
WK . S9.S11~S19 [ & 5 & = AE 4.5% UL I, 2
B E BB B 2.2~ 4.5 1% BE B4 &8 AE 0.29%
PA b, 2B 40RO ot & 7 B0 2.2~4.6 i SR SE
1E 52%~62%, 5 ¥ 18 75 8 1) K708 70%~90% HH L,
XL R A K B . S1.S3.S6~S8. 520~
S23.S26 [ HE W & B AE 2%~ 3.5% . [7], A2 HE ¥ M 2 i
BB 1~1.8 fi5; & B4 & 21 0.14%~0.28% LA
L R EE R AL E T B 1~2.2 4% SR A
60%~84%, J& Tl 8 . HARHALIK S2.S4 N h i,

Table 2 Determination results of indigo content, indirubin content, total ash content, and TSI value in Indigo Naturalis (n = 3, x = s)

No. Indigo content Indirubin content Total ash content TSI value

S1 3.32% £ 0.03% 0.28% = 0.00% 68.62% = 0.70% 1.11 £0.08
S2 0.00% =+ 0.00% 0.00% + 0.00% 82.61% = 0.49% 36.27 £0.42
S3 2.46% £ 0.05% 0.16% = 0.00% 75.03% £ 2.36% 1.73 £0.06
S4 0.00% =+ 0.00% 0.00% =+ 0.00% 58.36% =+ 0.88% 72.65 + 1.06
S5 1.90% =+ 0.03% 0.00% =+ 0.00% 82.18% =+ 1.44% 26.51 +1.42
S6 3.23% =+ 0.03% 0.27% =+ 0.00% 60.67% + 1.10% 1.64+0.11
S7 3.54% £ 0.03% 0.18% =+ 0.00% 63.35% + 1.32% 1.04 +£0.10
S8 2.07% + 0.05% 0.17% £ 0.01% 84.15% £+ 1.33% 1.53+£0.06
S9 9.00% =+ 0.38% 0.60% + 0.00% 61.74% £+ 1.26% 0.61 £0.03
S10 1.17% £ 0.01% 0.00% = 0.00% 55.23% £ 0.61% 73.28 £1.56
S11 5.35% £ 0.06% 0.46% =+ 0.00% 56.73% + 1.18% 0.92+0.01
S12 4.51% + 0.02% 0.29% =+ 0.00% 52.34% + 1.35% 0.91 +£0.09
S13 6.90% =+ 0.13% 0.50% =+ 0.00% 57.21% + 0.99% 0.82 +0.06
S14 6.21% £ 0.18% 0.44% =+ 0.00% 53.28% £ 2.26% 0.86 +0.06
S15 5.51% + 0.53% 0.46% = 0.00% 54.50% £+ 1.12% 0.97 +£0.08
S16 6.86% + 0.12% 0.48% =+ 0.00% 54.88% + 1.60% 0.87 £0.09
S17 6.47% £ 0.07% 0.49% = 0.00% 56.49% £ 2.14% 0.93+0.03
S18 6.34% £ 0.27% 0.41% £ 0.00% 64.07% + 1.75% 0.94+0.05
S19 6.44% £ 0.16% 0.43% =+ 0.00% 59.79% + 0.15% 0.82+0.04
S20 2.98% +0.01% 0.21% =+ 0.00% 70.50% =+ 1.39% 1.20+£0.08
S21 3.02% £ 0.10% 0.14% £ 0.00% 83.75% + 1.56% 1.18 £0.07
S22 2.82% + 0.02% 0.21% £ 0.00% 65.90% + 1.38% 1.26 £0.02
S23 3.63% £ 0.31% 0.16% = 0.00% 73.64% £ 1.36% 1.36 £ 0.04
S24 1.67% £ 0.73% 0.14% = 0.00% 86.48% = 0.43% 3324+ 1.36
S25 1.40% =+ 0.02% 0.00% =+ 0.00% 88.65% + 0.28% 20.33+1.73
S26 2.17% +0.21% 0.14% =+ 0.00% 85.04% =+ 1.80% 1.88+0.19
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Figure 2 Consistency evaluation of TSI value and compositions and total ash content of Indigo Naturalis. Blue, red, gray and black repre-

sent indigo content, indirubin content, total ash content and TSI value, respectively
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Figure 3 The grading standard chart of Indigo Naturalis. X represents the Indigo content; Y represents the Indirubin content
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Figure 4 Examples of transmission light patterns of different batches of Indigo Naturalis. A: No. S9; B: No. S23; C: No. S25; D: No. S4
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