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Quality Evaluation of Pheretima from Different Origins Based on Quantitative Analysis of Amino
Acid Components Combined with Chemometrics
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Abstract: Objective To establish a method for determining the content of amino acid components in Pheretima and to
evaluate the quality of pheretima from different origins. Methods The contents of amino acid components in 24 batches
of Pheretima from different origins were determined by high—performance liquid chromatography (HPLC). Principal
component analysis (PCA) and partial least squares—discriminant analysis (PLS-DA) were used to evaluate the
quality of Pheretima. Results Aspartic acid, glutamic acid, serine, histidine, glycine, arginine, proline, alanine,
valine, methionine, isoleucine, leucine, tryptophan, phenylalanine, lysine, and tyrosine showed good linear

relationships within their respective ranges (r>0.999). The average recovery rates ranged from 98.73% to 102.56%,
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with RSD values ranging from 1.93% to 3.18%, meeting the requirements of the Chinese Pharmacopoeia for content
determination. PCA extracted three principal components with a cumulative variance contribution rate of 82.493%.
Pheretima samples from the Guangdong and Guangxi regions had higher comprehensive scores and ranked at the top.
PLS-DA indicated that proline, methionine, histidine, alanine, phenylalanine, and tryptophan were the main
differential markers affecting the quality of Pheretima. Conclusion The evaluation method based on quantitative analysis

of amino acid components combined with chemometrics can be used to study the quality differences of Pheretima from

different origins.

Keywords: Pheretima; amino acids; origin; quality evaluation
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Table 2 Results of linear relationship examination

JR Y R FHRFE LI/ (png-mL™)

HAR Y=26 135X-267 322 0.999 2 1.74 ~ 87.20
22 IR Y=39 086X-1 124055  0.999 5 2.80 ~ 139.80
HamR ¥=29 605X-1 062 840  0.999 6 0.32~16.14
=N Y=12 377X+93 494 0.999 1 221 ~110.40
IR Y=20 586X-1320527  0.999 0 0.58 ~ 28.80
AR Y=32691X-2 028 874  0.999 3 3.74 ~ 186.80
SLARIR Y=26 329X-543 394 0.999 5 2.77 ~ 138.40
AR Y=18 391X-104 561 0.999 4 1.47 ~ 73.60
RILERR V=14 372X+26 749 0.999 7 1.56 ~ 78.20
R V=11 641X-298 887 0.999 5 2.40 ~ 119.80
EiE~Vd Y=17 710X-693 211 0.999 1 0.58 ~28.87
HNER  Y=17 576X-884 764 0.999 4 1.35 ~ 67.40
R Y=18 919X-2207 754  0.999 3 4.15~207.60
1 2R Y=2419.5X-214329  0.999 2 15.57 ~ 778.40
KR V=20 850X-432 627 0.999 2 1.87 ~93.40
HEAR V=17 426X-224 202 0.999 2 0.29 ~ 14.55
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®3 24t AP 16 MEEBRFHEENELER (mg-g', n=3)

Table 3 Results of average content determination of 16 amino acids in 24 batches of Pheretima medicinal materials (mg-g™', n=3)

G5 RLEAMR RER 24 AEm WER HER HER NER SER PREAR RedR <S4R R RNER BER REaR S8
S1 1.164 0.824 1.637 1.759 1.744 0.687 2513 2970 0.657 0.933 0.375 1.498  1.598 2.589 5406  6.171 32.525
S2 1.494 1417 1893  1.860 1950 1.532 3.011 4509 1.637 0.812 1.159 2275  1.673 2978 5.543  5.791 39.534
S3 1.399 1.343  2.038 1960 1956 1.786 2.952 4.205 1.641 0.872 1.106 2382 1.763 3.054 6.084  7.060 41.601
S4 1.451 1.368  2.877 2115 1942 2953 2997 4258 1457 0.771 0.999 2240  1.763 3.012 5.768  6.634 42.605
S5 1.471 1.587  1.792 2111 1.826 1952 2987 4.605 1.296 0.774 0.865 2.063  1.709 2.946 5514 6.378 39.874
S6 1.580 0.716  2.184 2175 2005 1316 3324 4742 1838 0.757 1.344 2.359  1.676 2.889 5945  6.201 41.052
S7 1.414 1461 2264 2044 1.820 1.469 2.896 4.661 1.261 0.757 0.822 1.960  1.632 2.735 5.744 5408 38.347
S8 1.178 0.645 1.643 1.702 1.695 0.672 2437 2875 0.660 0.828 0.369 1.487  1.582 2.717 5411  6.604 32.506
S9 1.372 1238 2.245 1924 1968 2.672 3.050 4.198 1.219 0.769 0.770 1.978  1.770 2.976 5.579  6.213 39.941
S10 1.388 1.173 3506 1.863 1.648 2.029 2552 3762 0978 0.728 0.587 1.819 1473 2.496 5409 5.673 37.082
S11 1.422 1477 2073 2.046 2.098 1.878 3233 4164 1.723 0.990 1.250 2362 1.859 3.236 5731  6.983 42.525
S12 1.483 1.421 1909 1955 1907 1.275 2.744 3508 1.124 0.878 0.848 1.885 1.718 2.956 5.656  7.413 38.679
S13 1.426 1.270 2427 2060 2201 3.838 3.105 4.103 1.439 0.970 0.935 2401 1.989 3.399 6.081 10.638 48.281
S14 1.471 1.454 2,184 2134 2.095 2244 3277 4228 1.754 0.879 1.308 2443 1.794 3.191 5.578  6.194 42.228
S15 1.496 1494 2311 2079 2.048 2202 3.196 4270 1.548 0.831 1.116 2251 1814 3.071 5.734  27.529 62.992
S16 1.500 1.603  2.617 2141 1993 2.652 3.175 4448 1.590 0.902 1.193 2476 1901 3.221 5.857  7.805 45.074
S17 1.521 1.664 2218 2.115 2127 2.140 3373 4466 1.856 0.868 1.385 2463  1.823 3.144 5.846  7.503 44.513
S18 1.449 1.473 2,122 2.003 1961 2.184 3.153 4468 1.763 0.887 1.223 2462 1.772 3.110 5.768  7.139 42937
S19 3.680 2.608 3269  2.094 / 5.822 3.022 4910 2918 1.399 2.642 4201 2.027 3.868 10.871 15288 68.619
S20 1.844 2520 4785 2444 / 5302  2.839 5.283  1.846 0.828 1.599 2767  1.909 3.336 7.637  6.560 51.499
S21 2.068 1.620  2.300  2.160 / 3.100 3.087 6.850 2.103 0.924 1.527 2946  1.688 3.064 7917  8.536 49.889
S22 1.321 1.245 2310 2216 1901 1.295 3.045 4465 1232 0.873 0.827 1.924  1.766 2.921 5.622  7.115 40.079
S23 1.232 1.592 1910 2219 1930 1.331 2929 4338 1227 0.854 0.848 2.036  1.801 2.950 5970  7.793 40.961
S24 1.285 1.457  2.040 1965 1979 1453 3.119 4238 1359 0.878 0.950 2.099 1779 2910 5.688  6.443 39.643
F4 EEHBHEERFAEREHE *5 BEFHMEERER

Table 4  Principal component eigenvalues and variance Table 5 Factor loading matrix table

contribution rate Febn EWA 1 F RS2 F5 3

F s FRIEAR 1 2 DUHR % SR 24 DTk 1% RAH 0.885 -0.279 0.241

1 9.612 60.077 60.077 BRI 0.859 -0.096 -0.158

2 1.937 12.106 72.183 2R R 0.571 -0.378 -0.483

3 1.650 10.310 82.493 AR 0.602 0.323 -0.602

4 1.021 6.381 88.874 Ham -0.695 0.613 0.201

5 0.757 4.730 93.604 N 0.887 -0.176 -0.111

6 0.379 2.371 95.975 it 0.425 0.860 -0.109

7 0.224 1.399 97.374 R 0.655 0.119 -0.520

8 0.201 1.257 98.631 AR 0.921 0.204 0.014

9 0.079 0.493 99.124 i R 0.710 -0.126 0.614

10 0.065 0.405 99.529 SsE IR 0.954 0.092 0.051

11 0.034 0.210 99.738 SER R 0.973 0.025 0.096

12 0.024 0.149 99.887 R 0.750 0.407 0.173

13 0.013 0.079 99.966 HNER 0.895 0.244 0.218

14 0.003 0.019 99.985 AR 0.903 -0.345 0.143

15 0.002 0.012 99.997 Jix R 0.366 0.179 0.587

16 0.000 0.003 100.000
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Table 6  Principal component scores,

and ranking results
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