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Establishment of a quality evaluation method for Angelica different
processed products from genuine producing areas based on data mining
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Abstract: The paper reports the development of a quality evaluation method for Angelica different

processed products. The data of high-performance liquid chromatography, water, total ash and extract were

analyzed with SPSS Clementinel1.0 software. Discriminant analysis (DA) established the classification model

and parameter for Angelica different processed products.

Fish’s discriminant functions of Angelica different

processed products were generated using 8 predictor variables selected from 59 indexes. The correct rate of

discriminating back substitution is 96.7%. Angelica different processed products can be accurately and reliably
recognized and validated with DA of SPSS Clementinel1.0 software.
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Table 1 Origins of Angelica and sample code of its processed products. Samples of s5, s9, s11 and j1 were lost and not included in

data analysis

Unpro_cessed Source of Gansu Code of processed products

Angelica No. Parching with wine Charred Parching with soil Parching with oil
sl Jinzhong, Zhangxian jl tl tul yl
s2 Zhongzhai, Minxian j2 t2 tu2 y2
s3 Xizhaizhe, Minxian i3 t3 tu3 y3
s4 Mazichuan, Minxian j4 t4 tu4 y4
s5 Tianjianhe, Weiyuan i5 t5 tus y5
s6 Wuzhu, Weiyuan j6 t6 tu6 y6
s7 Huichuan, Weiyuan i7 t7 tu7 y7
s8 Hetuo, Minxian i8 t8 tug y8
s9 Awu, Tangchang 39 t9 tu9 y9
s10 Dachaotan, Zhangxian jlo t10 tul0 y10
sl Hadapu, Tangchang jlt t1l tull yll
s12 Shichuan, Zhangxian j12 t12 tul2 yl12
s13 Shilidian, Minxian j13 t13 tul3 y13
sl14 Minxian herb market jl4 t14 tul4d yl4
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Table 2 Discriminating coefficient of Angelica processed

products. Constant quantities of j, s, t, tu, and y are —65.098,
—36.310, —111.801, —58.273 and —50.565, respectively

Code of processed products

Index -
] S t tu y

1 —14.153 3.826 106.234  —24.960  —17.333
10 —22.061 —35362 —124.081 —10.848  —12.655
12 76.817 47.856 123.403 61.369 52.722
25 —0.631 12.915 86.952 0.649 1.458
31 135.548 165.332 31.591 86.807 147.192
47 18.290 1.870 5.957 4.132 4.893
49 68.734 33.870 -3.816  119.298 86.166

50 188.577 91.286 104.617  250.401 183.566

Table 3 Results of discriminating back substitution for Angelica
processed products

Code of processed ~ Original ~ Predicted  Mis-predicted  Correct

products count count count rate/%
j 13 12 1 923
s 11 11 0 100
t 14 14 0 100
tu 14 14 0 100
y 14 13 1 92.86
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Figure 1 HPLC chromatograms of Angelica processed products:

unprocessed Angelica (a), charred Angelica (b), parching Angelica
with spice oil (c), parching Angelica with wine (d), and parching
Angelica with soil (e). Peak 1, 10, 12, 25, 31, 47 and 49
assignments listed in Table 4
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Table 4 Retention time, relative contents and chemical names of feature index for distinguishing Angelica processed products

Relative contents grounded on the peak of ferulic acid

Peak tr/min Compound
Unprocessed Parching with wine Parching with oil Parching with soil Charred
1 2.464 0 0 0 1.04 £0.30 Unknown
10 6.454 0.09 +0.03 0.14 £ 0.04 0.11+0.03 0.13 £ 0.06 0.29+0.17 Vanillic acid
12 7.427 0.32 +0.06 0.47 £0.07 0.38 +£0.08 0.43+0.12 0.69 +0.13 Ferulic acid
25 22.457 0.19 £0.05 0.09+0.03 0.09 +0.03 0.15+0.05 0.14+£0.16 Coniferyl-Ferulate
31 31.303 0.16 +£0.03 0.14 +£0.02 0.13 +£0.03 0.17 £ 0.07 0.22 +£0.08 Z-Butylidenephthalide
47 51.661 0.01 +0.02 1.21 £0.58 0.26 +0.11 0.22 +0.08 0.11+0.01 Levistolide A
49 52.330 0.06 +£0.01 0.10 £ 0.04 0.14 £0.08 0.20 £ 0.05 0.10 +0.02 Unknown
50 52.563 0.09 +0.01 0.17 £ 0.04 0.16 £ 0.05 0.19 +£0.02 0.18 £ 0.04 Unknown
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