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Optimization of processing technology for Psoraleae Fructus by D-optimal
response surface methodology with UHPLC
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Abstract: Objective To optimize the processing technology for Psoraleae Fructus by D-optimal response surface methodology with
UHPLC. Methods Based on the content variations of nine main constituents (psoralen, isopsoralen, neobavaisoflavone, bavachin,
psoralidin, corylifolinin, corylin, bavachalcone, and bakuchiol) determined by UHPLC, the D-optimal response surface methodology
combined with single factor experiment was used to optimize the moistened time, stir-fried temperature, salted dosage, and stir-fried
time in the processing technology for Psoraleae Fructus. Results The optimal processing technology for Psoraleae Fructus was as
follows: 100 g Psoraleae Fructus was mixed with 2.10 g salt, moistened for 12 h, and stir-fried for 30 min at 80 ‘C. Conclusion The
processing technology for Psoraleae Fructus optimized by D-optimal response surface methodology with UHPLC could be used to
optimize the process parameters, to promote the stability and repeatability of the processing technology, which provides the
technique support for improving the quality uniformity of Psoraleae Fructus and safety in clinic application.
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Fig.1 UHPLC of mixed reference substances (A), Psoraleae

Fructus samples (B), and samples of processed product (C)
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Table 1 Design and results of D-optimal response surface

methodology (n =3)

Wk¥5 Ah B/C C% Yi/% Yo/% Y3/%
1 0 80 0 —0.574 44.828 10.031
2 12 80 4 12141 70.042 21.961
3 6 190 4 11462 61.992 20.844
4 6 300 0 6.257 57.853 15.159
5 12300 2 14325 67.830 22.149
6 12 80 0 9.720 76.748 21.278
7 0 80 4 6.147 58.056 19.731
8 9 190 1 8.997 62320 22.186
9 6 80 2 15195 64.222 23348

10 12 80 2 23717 79.727 28872
11 0 80 0  —1.584 34.695 9.883
12 6 300 0 2118 57899 9.714
13 0 190 2 7.078 54995 12.848
14 0 80 2 10070 60.760 26.578
15 6 80 4 10.049 64.057 22793
16 0 80 4 7.488 51206 20.125
17 12 80 0 11285 70902 21.634
18 12 300 4 11.654 57.754 23.196
19 0 300 4 7.937 59.058 11.990
20 0 300 4 7243 56728 11.304
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®2 9MMS UHPLC MELER (n=3)
Table 2 Determination of nine constituents by UHPLC (n = 3)
S R IR SRR %l\‘%ﬂ‘é A IR éi’% BAvEE MR AbEIE AMEIRE — %I\%}‘i‘é%
% MEE%  E/% T%  R%  BEE% PHEY% LFE%  HEY% (W19 28)/%
1 0.245  0.243 0363  0.631 1.482 0.338 0.254 0.450 0.055 1.098 6.182
2 0.321 0.385 0394  0.572 1.672 0.393 0.284 0.522 0.091 1.289 6.852
3 0312  0.314 0382  0.653 1.662 0.379 0.275 0.494 0.079 1.228 6.789
4 0.282  0.269  0.361 0.673 1.584 0.368 0.275 0.490 0.064 1.197 6.470
5 0.339 0328 0.375  0.663 1.705 0.393 0.275 0.510 0.094 1.272 6.862
6 0.291 0317  0.398  0.630 1.636 0.405 0.285 0.514 0.136 1.340 6.813
7 0.288 0316  0.372  0.607 1.583 0.375 0.254 0.465 0.103 1.198 6.726
8 0.323 0312 0354  0.637 1.625 0.376 0.277 0.467 0.110 1.230 6.864
9 0339 0354 0387  0.638 1.718 0.376 0.284 0.476 0.109 1.245 6.930
10 0.400  0.383 0.394  0.667 1.845 0.395 0.282 0.508 0.177 1.362 7.240
11 0.233 0.249  0.357  0.628 1.467 0.313 0.231 0.421 0.056 1.021 6.173
12 0270 0257  0.350  0.583 1.459 0.362 0.273 0.496 0.066 1.197 6.164
13 0294  0.287  0.360  0.655 1.597 0.359 0.268 0.489 0.059 1.175 6.340
14 0316 0320 0.380  0.625 1.641 0.379 0.257 0.479 0.103 1.219 7.111
15 0292 0298 0377 0.674 1.641 0.382 0.277 0.509 0.075 1.244 6.899
16 0290 0312 0374  0.627 1.603 0.351 0.247 0.455 0.092 1.146 6.749
17 0.241 0.335 0.418  0.665 1.659 0.375 0.276 0.519 0.125 1.295 6.833
18 0312 0322  0.382  0.639 1.655 0.381 0.235 0.451 0.129 1.196 6.921
19 0.296  0.337 0378  0.599 1.609 0.371 0.243 0.477 0.115 1.206 6.292
20 0.297  0.326 0367  0.609 1.599 0.373 0.241 0.466 0.108 1.188 6.253
Zikt 0252 0.294  0.360  0.585 1.491 0.249 0.153 0.306 0.050 0.758 5.618
x3 BERERNSETZUEEAREFTESF
Table 3 Analysis of variance for quantity variation regression model of coumarins
T3 ZE RV KL Fl H 2 F{H P1H T3 ZEHRYE KL SEEYEE F{H PAH
st 595.09 9 922 0.0009 A’ 3.40 1 047  0.5067
A 153.44 1 21.40 0.000 9 B’ 9.31 1 1.30 0.2811
B 23.40 1 3.26 0.101 0 c? 181.13 1 25.26 0.000 5
c 154.17 1 21.50  0.0009 Wz 71.70 10 — —
AB 8.80 1 1.23 0.2939 E 18 33.76 5 0.89 0.549 4
AC 9.69 1 135 02721 gz 37.94 5 — —
BC 8.40 1 1.17 03045 B 666.80 19 — —
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x4 HAEHSEBLUENFEEFTEDHF
Table 4 Analysis of variance for quantity variation regression model of flavonoids
Ti ZERUR S5 AN HbfE  FME P T3 ZEAUS A HbE  FE PAH
BT 1 661.45 6 10.94 0.000 2 BC 24.96 1 0.99 0.3387
A 776.76 1 30.70  <<0.000 1 B 328.93 13 — —
B 41.23 1 1.63 0.224 1 JFUTN 234.32 8 1.55 0.3272
c 30.81 1 1.22 0.289 8 AR 94.61 5 — —
AB 91.56 1 3.62 0.079 5 Az 1661.45 6 — —
AC 149.82 1 5.92 0.030 1
x5 BEEAER S BLLENIEE T EST
Table S Analysis of variance for quantity variation regression model of phenolic monoterpene
T3 225 A Fl H 2 F1H PAH T3 225 AN H FAH PAH

BT 581.38 9 8.04 0.001 6 A? 9.03 1 1.12 0.3140
A 258.74 1 32.19 0.000 2 B’ 4.11 1 0.51 0.4910
B 115.80 1 14.41 0.003 5 c? 89.38 1 11.12 0.007 6
c 109.13 1 13.58 0.004 2 V7= 80.37 10 — —
AB 29.82 1 3.71 0.083 0 Eol 65.16 5 4.28 0.068 1
AC 3143 1 391 0.076 2 SR 7E 15.21 5 — —
BC 1.59 1 020  0.6655 B2 661.75 19 — —

2 3D M EE

Fig. 2 3D response surface
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Fig. 3 Curves of stir-fried time and mass fraction variation
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