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Optimization of the Extraction Process of Changyan Heji II Based on UPLC-Q-TOF-MS/MS Combined with Response
Surface Method and Principal Component Analysis
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ABSTRACT: OBJECTIVE To establish a extraction process of Changyan Heji I (CYHJ-1II') based on UPLC-Q-TOF-MS/MS
technology combined with response surface analysis, and to optimize the extraction process. METHODS The chemical components in
CYHJ-II were qualitatively analyzed by UPLC—Q-TOF-MS/MS technology, and the chemical components with good linear relation-
ship in mass spectrometry response were selected as process investigation indicators; the extraction process parameters (water addition
amount, extraction time and soaking time) were investigated by Box—Behnken design; the comprehensive score was obtained by princi-
pal component analysis (PCA), and the optimal process was determined by the comprehensive score combined with response surface a-
nalysis. RESULTS Through qualitative analysis, 110 components were inferred and identified from CYHJ-1II, including 2 organic
acids, 82 flavonoids, 13 terpenoids, and 13 alkaloids. Based on the results of qualitative analysis, 48 index components with good lin-
ear relationships were derived by UPLC-Q~-TOF-MS/MS combined with Masshunter mass spectrometry data analysis software. PCA
was performed and the comprehensive score was calculated. Response surface analysis was performed with the comprehensive score as
an indicator. The optimal extraction process obtained by combining the response surface prediction results and actual production was:
soaking for 45 min, 8 times the amount of solvent, 2 extractions, each time for 120 min. CONCLUSION This study provides a new
idea for the investigation of the extraction process of traditional Chinese medicine compound prescriptions and expands a new method for
the development of traditional Chinese medicine compound prescriptions.

KEYWORDS: extraction process; Box—Behnken design—response surface methodology; principal component analysis; puerarin; gly-
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Table 2 UPLC-Q-TOF-MS/MS identification of CYHJ-II
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4,
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IF e KA AR R FE LT B AR A
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Table 3 Eigenvalue and variance contribution rate of principal component factors

CIRGEER RN VIR FFIEME
MIT FETE /% B ETMER/ % BRIt FETRE/ % BT ETIRE/ %
1 15.275 40. 196 40. 196 9 0.731 1.925 94. 949
2" 8. 697 22.887 63.083 10 0.578 1.522 96. 471
3* 3.817 10. 045 73.128 11 0. 401 1.056 97.527
4" 2. 605 6. 856 79.984 12 0.339 0.892 98.419
5 1.737 4.570 84.553 13 0.239 0. 628 99. 047
6 1.412 3.716 88.270 14 0. 169 0. 446 99. 493
7 1. 006 2.647 90.917 15 0.115 0.301 99. 794
8 0. 801 2.108 93.024 16 0.078 0.206 100. 000

TE: " RBCE T M A 321804

*4 EIHNEEBEIHF

Table 4 Ranking of principal component comprehensive scores

%> F L Fy L F HE4
S1 1.410 098 —0.532 968 0.052 862 -0.009 416 0.920 576 5
S2 2.567 818 -0.406 077 -0.099 451 0. 059 826 2.122 116 3
S3 2.913 433 0.343 415 0.181 214 -0. 235 853 3.202 209 1
S4 2.530 125 —-0. 004 861 0.042 171 0.139 223 2.706 659 2
S5 0. 193 421 -0.998 549 0.231 208 -0.004 142 -0.578 063 11
S6 0. 622 337 -0.457 744 -0.058 858 -0.028 677 0.077 059 7
S7 —-1. 086 255 —-1.020 455 -0.352 057 -0. 152 843 -2.611 610 17
S8 -0.344 417 -0.512 935 -0.106 078 0.235 623 -0.727 807 12
S9 -2.217 846 —-0.447 122 0.318 617 -0. 060 745 -2.407 096 16
S10 -1.670 571 -0.261 123 0.093 371 0. 052 367 -1.785 956 15
S11 -0.116 915 0.670 675 -0.465 024 -0. 080 667 0. 008 070 8
S12 -0.979 795 0. 840 754 -0.029 109 0.037 730 -0. 130 420
S13 —1. 640 238 0.048 971 -0.039 873 -0.083 554 -1.714 694 14
S14 -1.303 581 —-0. 026 431 0.028 648 0.058 446 -1.242 918 13
S15 -0. 002 829 0.751 881 -0.081 705 0.104 118 0.771 465 6
S16 -1.084 317 0. 695 979 0. 146 031 -0. 042 230 -0.284 537 10
S17 0.209 539 1.316 589 0. 138 031 0.010 793 1.674 953 4

3.2.2 FAIEIAG 57208 R Design—  0.05), BUABB B Gi%E X, SHEXNLGS

Expert13. 0 %5 2 46 208 #5471 2 oo A L5, 15
AL ZEATES> Y=46. 990 59-0. 135 7454 -
18. 477 84B + 0. 590 655C — 0. 028 285AB +
0. 000 6834C - 0.006 330BC + 0. 005 5914% +
1. 139 15B°-0. 002 288C> J7 22/ Mr& SR WL 5,
R P {9 0. 049 2<0. 05, 2L U35 P {8y 0. 664>
0. 05, T Wt 7 FE A M ARV T RAF  BAGH¥E
SO, TR R RAEAE, Ul BZ R B R A7 X5
weZE/IN, A] FHHOASE B X 255 PP 43 34T 0 B AR
TEA AR, A2 & 2 RIA* € B3 (P<

PEST SN A B>A>C, S5 LA 1,

3.2.3  WERITE 43 HT A BBD iREGB AL T AR [a]
I3 BT 45 5 | W Design—Expert 13. 0 #44F, [E & 3
AR B 23 53 Ah 2 AR R LRSI
SYFEM ) =4, an i 1 o IR A U
X e 37 {9 28 A FH A R A W 3 5 IR R ] R 4
TS [0 Xof e 7 {1 EL AT — 2 A9 28 ELAE FH 5 R Lb YT g
NAE ) 5E BAE I 3% . 48 Design Expert 13. 0
BRAE 5 B AL B, W A = 45 min, B=8,C =
124.766 min, 45642 7 S PR L E I 2 G ) T
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x5 BEEEFENFTESIFER
Table 5 ANOVA results for fitting regression equations

FEEE OEHFM AmE By FA{E PAE | ki SEm BlE B F1E P{E
x| 31.41 6 5.23 3.240  0.049 c? 17.85 1 17.85  11.030  0.008
A 1.32 1 1.32 0.814  0.388 57 16. 18 10 1.62 - -
B 1.40 1 1.40 0.867 0.373 || KX 8.34 6 1.39 0.709  0.664
C 0.19 1 0.19 0.117  0.739 || 4R 7. 84 4 1.96 - -
A? 6. 66 1 6. 66 4.120  0.049
B? 5.46 1 5.46 3.380  0.096

o T

4 0N

AP =N

2 TINS :‘:‘:“’
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Fig.1 Response surface plot of 3—factor to comprehensive score
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