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Evaluation of Effects of Different Drying Methods on Multiple Index Constituents in Lysimachiae Herba

Based on Multivariate Statistical Analysis

ZHOU Yongyi', CHEN Haijie', XUE Jia', ZOU Lisi'", WU Nan', YUAN Jiahuan', LIU Xunhong'’*,
CAI Zhichen' , CHEN Cuihua' , YANG Wei' , CHENG Jianmingl'z (1. School of Pharmacy, Nanjing University of Chinese
Medicine , Nanjing 210023, China; 2. Jiangsu Province Engineering Research Center of Classical Prescription, Nanjing 210023, China)

ABSTRACT: OBJECTIVE To explore the effects of different drying methods on multiple index constituents in Lysimachiae Herba.
METHODS A comprehensive analytical method employed with ultra high performance liquid chromatography with triple quadrupole
linear ion trap mass spectrometry ( UHPLC-QTRAP-MS/MS) was used for simultaneous determination of forty-four constituents inclu-
ding flavonoids, organic acids, amino acids, and nucleosides in Lysimachiae Herba. The hierarchical cluster analysis (HCA) , gray
relation analysis (GRA) , and technique for order preference by similarity to ideal solution( TOPSIS) methods were applied to compre-
hensively analyze and evaluate the results of multiple index constituents. RESULTS HCA results showed that seven different drying
methods were mainly divided into two categories, the first category was sun drying and shady drying, and the second category was drying
at different temperatures, microwave drying, and freeze drying. In addition, GRA and TOPSIS results showed that sun drying samples had
better quality, and shady drying and freeze drying could be used as alternative drying methods. CONCLUSION  This study can provide
a basis for revealing the scientific connotation of traditional drying method of Lysimachiae Herba, and provide information for the optimiza-
tion of drying method during the processing of Lysimachiae Herba.
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K B1;25 - GRJ5I2 526 — WIMERR ;27 - RILZEER 528 — INZRER 29 - THMR:30 - f&
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1 —lysine; 2 — histidine; 3 — serine; 4 — aspartic acid; 5 — theronine; 6 — glutamic
acid; 7 - alanine; 8 — proline; 9 — uridine; 10 - cytidine; 11 - valine; 12 - uracil;
13 —tyrosine ; 14 — gallic acid; 15 —isoleucine; 16 —inosine; 17 —leucine; 18 —2'-
deoxyguanosine; 19 — thymidine; 20 — protocatechuic acid; 21 — phenylalanine;
22 — neochlorogenic acid; 23 — procyanidin b2; 24 — procyanidin bl ; 25 - chlorogen-
ic acid; 26 — caffeic acid; 27 — epicatechin; 28 — kaempferide ; 29 — syringic acid;
30 - cryptochlorogenic acid; 31 — schaftoside; 32 — coniferic acid; 33 - isoschafto-
side; 34 —hyperin; 35 —rutin; 36 — isoquercitrin; 37 — kaempferol 3-o-galactoside ;
38 — quercitrin; 39 — astragalin; 40 — kaempferol 3-o-rutinoside; 41 — afzelin;
42 — quercetin; 43 — naringenin; 44 — kaempferol.

1 ARl fa b 44 A BAR R 200 % ROBE A% X (MRMD) A1) 1

Fig. 1 Multi-reaction monitoring (MRM) of 44 target constituents
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Tab.1 Mass spectrometry parameters of 44 constituents in mixed standard solution

Molecular tR MRM parameters
Compound
formula /min Mass data(m/z) DP/V CE/eV Ton mode
Lysine CgH4N,0, 1.11 147.110/83.910 100. 00 14. 00 ESI*
Histidine CeHoN30, 1.12 156. 080/110. 030 100. 00 16. 00 ESL*
Serine C3H7NO; 1.19 106. 050/59. 990 100. 00 8.00 ESI+
Aspartic acid C4H;NO, 1.23 134. 050/87. 960 59. 00 10. 00 ESI+
Theronine C4HgNO5 1.25 120. 170/74. 000 100. 00 20. 00 ESI+
Glutamic acid CsHoNO, 1.26 148. 100/83. 900 12. 00 14. 00 ESI*
Alanine C3H;NO, 1.27 90. 060/44. 020 100. 00 10. 00 ESL*
Proline CsHoNO, 1.32 116. 070/70. 020 68. 00 10. 00 ESI+
Uridine CoHpN,06 1.33 245.000/113. 000 10. 00 13.00 ESI*
Cytidine CoH{3N304 1.34 244.090/112. 000 61.00 10. 00 ESI*
Valine CsHyNO, 1.59 118.090/72. 060 100. 00 10. 00 ESI+
Uracil C4HyN,0, 2.37 113. 000/70. 000 111. 00 21.00 ESL*
Tyrosine CoH;NO5 3.31 182. 100/136. 000 16. 00 16. 00 ESI+
Gallic acid C;HeOs 3.58 168. 990/125. 000 -125.00 —-13.00 ESI -
Isoleucine CeH{3NO, 3.88 132.100/86. 050 64. 00 10. 00 ESI*
Inosine CioH2N4O5 4.05 269. 000/137. 070 46. 00 15. 00 EST+
Leucine CeH 3NO, 4.29 132.100/86. 050 100. 00 16. 00 ESL*
2'-Deoxyguanosine CoH3N504 4.34 268. 100/152. 100 61.00 15.00 ESI+
Thymidine CioH14N,05 7.41 243.100/127. 070 61. 00 13.00 ESI*
Protocatechuic acid C;HgOy4 7.82 152.900/109. 000 -85.00 —18.00 ESI -
Phenylalanine CoH;NO, 7.87 166. 100/120. 050 100. 00 14. 00 EST+
Neochlorogenic acid Ci6Hi309 11.09 305. 100/125. 000 -80.00 -26.00 ESL-
Procyanidin B2 C30Hp6015 11.54 579.200/291. 100 120. 00 13.00 ESI+
Procyanidin B1 CaHp6012 11. 56 577.000/288. 900 -280. 00 -33.00 ESI-
Chlorogenic acid Ci6H1509 13.12 305. 100/125. 000 -35.00 —20.00 ESI-
Caffeic acid CyHgOy 13.77 179. 030/134. 600 -125.00 -20.00 ESI -
Epicatechin Cy5H406 14.29 289. 000/244. 800 -135.00 -20.00 ESL-
Kaempferide Ci6H 1206 14. 46 301. 000/161. 000 100. 00 38.00 ESI+
Syringic acid CyH (05 14.48 196. 990/182. 100 -80.00 —-13.00 ESI-
Cryptochlorogenic acid Ci6H1509 14.75 305. 100/125. 000 -95.00 —20.00 ESI -
Schaftoside CoHogO g 16.35 563. 135/545. 000 -60. 00 —-45.00 ESI -
Coniferic acid CioH904 16.78 195. 000/177. 100 54. 00 14. 00 ESI*
Isoschaftoside CoeHogO g 17.57 563.200/353. 000 -120.00 —-14.00 ESI -
Hyperin Gy HyO 18.70 463. 000/300. 000 -160. 00 -36.00 ESI-
Rutin Cy7H30046 18.91 609. 060,/300. 000 -170. 00 -48.00 ESI -
Isoquercitrin Gy HyO 18.99 463. 000/300. 000 -180. 00 -36.00 ESI-
Kaempferol 3-0-galactoside CyHp0yy 20. 61 449.108/287. 055 65. 00 45.00 ESI*
Quercitrin Cy1Hy00qy 21. 10 447.000/301. 000 -165.00 -30.00 ESI -
Astragalin Gy HpoOyy 21.35 447.100/283. 900 -100. 00 -36.00 ESI-
Kaempferol 3-O-rutinoside Cy7H3005 21.41 595.000/287. 200 -220.00 -35.00 ESI -
Afzelin Cy1Hy004 24.05 431.100/285. 000 -130. 00 -40. 00 ESL-
Quercetin Cy5H1p07 24.57 301. 100/151. 000 -62.00 -28.00 ESI-
Naringenin Cy5H 205 24.99 271.060/151. 000 -56.31 -26.53 ESL-
Kaempferol Cy5H1g0¢ 25.91 257.000/137. 000 -120. 00 -36.00 ESL-
23 W& AR L S5 2B T B
2.3.1 XfHRS MRVCHE LR RNEAR TR R AEH R B2 e

W R PR U
MR AR KREHER AR AR VAR R BL SRR IERR RILZER IR VT HIR.
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INAS B -3-0-2 01 B A = M R 3 e R
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.180.1. 180 .1.160,0. 960 .1. 100 .1. 046 . 1. 064 .
.962.1.010.1.010,1. 000 ,0.970 .1. 070 1. 104
.012.1.016 1. 014 1. 034 1. 164 .0. 960 . 1. 096 .
.075.0.984 .1.052 1. 034 .1.255 1. 195 .0. 662
. 940 .1. 030 .0.975.0. 936 .1. 020 .1. 094 .1. 180 .
032, 1.004, 0.992, 0.866, 1.032, 1.195 i
921 mg « mL ™" ¥ XF B A 459, 0. 22 pum
FLUEREIE T, & T4 CkA T IRF#& M, S mL
FHI L B 2 mL Y 80% H i, P YRS 25 W B
X IR A TROE B, SR B A RS, B R R
135 — RGNS R e B 14 %o BE v T, B3E o o

2.3.2 SR BORE TR A B S
(1) 4 R ELRE i, RV R A, 38 60 H i, K52 PR

[ B e I e =

WA R 0.5 ¢ B HIEHIR b, R RE A
5 mLiY 80% HWE, PRie, il T A B A A BEAL
(THZ 500 W, #5340 kHz) F 42 HL 60 min, ¥,
PR, ] 80% HIEE A R H i, 4720 J5 U8, U
LA 12000 v - min ™' LB 10 min, BUE VIR
PL0.22 pum GALUEIE S, BIAS

2.4 FHEFEE

2.4.1  PRUEHNZ KPR AE BRI
“23 07T — R YU FE B X BRI 2 pl, 1%
“2. 27 TN A BT Ak I 0 e A DA 0 T R
(V) AYNAsAR , Xof B S (14 B VR BE (ng + mL™") SAyfi A
P (X) 2z filbrifErh 2, 75 30 [ 5 R S ARG R A () o
A3 ISR LY (S/N)3 F1 10 Bf 45568 HE it 1) Jo e vk B A
SR ER(LOD) FE SRR (LOQ) 4R LKL 2, 45 R T
718 44 T BRI E— o o R B Y L P 34 2 R
LR AHKRE(r) KT 0.999 0,1.0D 4 0.07 ~
10. 17 ng - mL ™" ,LOQ 4 0.25~33.91 ng - mL ™',

R2 AERT MBS BT R MR R AMEEE RIR T ER

Tab.2 Liner equations, correlation coefficients, linear range, limits of detection, and limits of quantification of 44 constituents in

mixed standard solution

Compound Liner equations r Liner range/ng + mL ~! LOD/ng - mL-!  LOQ/ng - mL !
Lysine Y =3 250X -75 900 0.999 6 28.80 -2 500 1.49 4.95
Histidine Y =6 970X +216 000 0.999 9 21.90 -2 500 0.39 1.30
Serine Y =1 680X +119 000 0.999 5 7.56 -2 940 8.13 27.11
Aspartic acid Y =1010X +72 700 0.999 7 10.70 - 11 780 10. 17 33.91
Theronine Y =363X +23 700 0.999 6 51.60 - 11 560 4.24 14. 12
Glutamic acid Y =3 790X +398 000 0.999 7 120. 00 -9 550 0.89 2.96
Alanine Y =281X +30 100 0.999 8 20. 90 -22 000 3.09 10. 30
Proline Y =5 830X +60 200 0.999 8 20.20 -20 920 1.22 4.07
Uridine Y =3 310X +12 300 0.999 7 32.70 -5 030 1.10 3.67
Cytidine Y =5 510X +1 540 000 0.999 5 5.71 -2 410 0.08 0.28
Valine Y =16 600X +706 000 0.999 6 30. 80 -5 020 1.94 6.45
Uracil Y =785X +20 400 0.999 4 29.60 -5 010 6.23 20.76
Tyrosine Y =17 500X +659 000 0.999 9 45.20 -2 500 1.03 3.44
Gallic acid Y =3 780X +86 500 0.999 9 3.39 -2 420 1.80 5.98
Isoleucine Y =15 500X +725 000 0.999 7 18.50 -2 660 1.79 5.97
Inosine Y =11 500X +381 000 0.999 9 7.85 -2 760 1.40 4.68
Leucine Y =8 090X +380 000 0.999 7 21.10 -5 040 0.70 2.32
2'-Deoxyguanosine Y =43 300X +1 520 000 0.999 8 8.10 -2 540 0.37 1.22
Thymidine Y =3 840X +47 900 0.999 7 2.10 -2 530 0.61 2.04
Protocatechuic acid Y =4870X +169 000 0.999 8 2.64 -5 140 2.96 9.85
Phenylalanine Y =22 600X +2 070 000 0.999 9 65.60 -2 920 0.54 1.81
Neochlorogenic acid Y=22.1X+6 120 0.999 7 122.00 -4 770 3.33 11. 11
Procyanidin B2 Y =379X +12 700 0.999 8 6.63 -2 740 0. 86 2.87
Procyanidin Bl Y=711X +6 120 0.999 5 26.90 -2 700 0.84 2.81
Chlorogenic acid Y =3 940X + 140 000 0.999 9 9.60 -4 930 0.20 0. 66
Caffeic acid Y =3 890X +75 900 0.999 9 15.00 -2 630 0.84 2.79
Epicatechin Y =791X +28 500 0.999 9 8.51 -1 0300 0. 86 2.86
Kaempferide Y =187X +27 600 0.999 9 18.00 -6 270 1.03 3.43
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%3k 2( continued )

Compound Liner equations r Liner range/ng + mL ~! LOD/ng » mL~! LOQ/ng - mL !
Syringic acid Y =71.9X +2 470 0.999 8 5.00 -5 930 2.64 8.79
Cryptochlorogenic acid Y =1 400X +24 100 0.999 9 12.30 -3 310 1.45 4.84
Schaftoside Y =15.6X +291 1..000 0 4.20 -2 350 9.16 30. 52
Coniferic acid Y =2 730X +108 000 0.999 9 12.90 -2 580 3.89 12.98
Isoschaftoside Y=1.72X +95. 1 0.999 5 94.20 -4 480 8. 96 29. 87
Hyperin Y =9 590X +363 000 0.999 5 26. 40 -9 400 0.18 0. 60
Rutin Y =2 060X +162 000 0.999 6 3.61 =30 400 0.24 0. 80
Tsoquercitrin Y =8 120X +238 000 0.999 4 13.20 - 10 800 0. 85 2.83
Kaempferol 3-0-galactoside Y =2 450X +497 000 0.999 4 47.40 - 11 780 0. 30 0.99
Quercitrin Y =4 980X +66 700 0.999 5 19.90 -2 590 0.34 1. 12
Astragalin Y =3 920X +89 200 0.999 5 11. 40 - 19500 0. 48 1.59
Kaempferol 3-O-rutinoside Y =892X +68 100 0.999 4 113.00 -4 970 0.19 0. 64
Afzelin Y =3 910X +111 000 0.999 9 0.26 -4 340 0.07 0.25
Quercetin Y =57. 4X +297 000 0.999 8 25.70 —201 000 0.09 0.29
Naringenin Y =4 090X +287 000 0.999 8 9.75 -2 980 0.10 0.35
Kaempferol Y =1.43X +10 200 0.999 9 90. 60 —231 000 0.71 2.37

2.4.2 KSR CELMMIEESR REWIR 44 MR RSD S 1. 1% ~4.9% , Wit

[l —JR A X B AR VA 2 WL, 75 1 d NIELE 6 IRIEHE

IV IRAE 24 h PN X LA B B RS 1, 4

S, e H ARG 3 K (intra-day precision ) ; % K ik
FE3 BE, Lk 3 d BEREOMT, C 0 H HIAR %X (inter-
day precision) , 55 a1 AR (49 A o o s 22 (RSD )
HNT 5% Ui WA R B R4 5 BR] — T4 07 i
I TG EREAEGR 6 ), B 0.5 g, 0 A5 2. 3. 27
7 % 1l e (YA it 0, i 2 HERE A, T 54T 44
Pl W TRIFR Y RSD 1. 5% ~4. 9% , K W% 7k
FAZ A R 5 BRR] — I8 05 30 T 1) < R R A I
W, o350 T 0.2.4 8,12 #1124 h i BERE ST, T HAS

W23,

2.4.3  JNFERIGSEE RS FRECO. 25 g [Al— T4
T L4 8 s AE i 12 1, K 3 i s B4,
TAN 9 4y B A (80% ) . i (100% ) | 1=
(120% )3 7K1 B, B4 KF 3 4% 2. 3.2
W77 vk 2%, TR B B9 - LR RSD ., 45
R R 44 Fhpg o 07 ¥ Bl iR Sl 98.06%  ~
101.9% ,RSD # 0. 62% ~ 4. 6% , 32 W% J7 1= 1 v
R AT a5 R L3R 3,

R3 LRFVFMUMNRIEOETE EAE RIE HEEKE. %

Tab.3 Precision, repeatability, stability, and recovery of 44 constituents in Lysimachiae Herba. %

Compound Precision RSD Repeatability Stability Recovery

Intra — day (n=6) Inter —day (n=9) RSD(n =6) RSD(n =6) Mean RSD
Lysine 0.96 0.52 4.0 3.1 99. 89 0.75
Histidine 4.7 3.7 3.7 4.4 99.76 1.8
Serine 2.3 3.5 4.8 2.2 98. 06 1.8
Aspartic acid 4.5 4.2 4.9 3.0 99. 19 1.9
Theronine 3.5 3.0 3.6 3.1 101. 3 1.2
Glutamic acid 2.6 4.6 4.0 3.6 100. 5 1.0
Alanine 4.6 3.8 3.0 4.4 100. 4 0.88
Proline 3.1 3.5 3.7 3.9 100. 5 0.82
Uridine 4.4 4.9 4.9 2.7 99. 96 1.3
Cytidine 4.9 3.1 3.2 4.0 99. 46 2.7
Valine 1.9 3.6 4.7 2.5 101.7 3.1
Uracil 3.1 4.2 4.2 2.3 100. 7 1.0
Tyrosine 2.1 3.2 3.9 1.4 100. 5 3.6
Gallic acid 2.2 1.4 3.2 2.5 100. 2 2.0
Isoleucine 4.6 4.0 2.0 2.5 100. 5 2.3
Inosine 2.8 2.9 4.4 2.6 99.55 2.6
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453 3( continued )

c | Precision RSD Repeatability Stability Recovery
ompound
Intra — day (n=6) Inter —day (n=9) RSD(n=6) RSD(n=6) Mean RSD

Leucine 4.0 0.7 3.9 2.7 100. 3 0.62
2'-Deoxyguanosine 2.8 4.8 2.8 3.9 100. 8 2.2
Thymidine 3.9 3.3 4.8 2.8 100. 6 2.3
Protocatechuic acid 4.4 2.1 1.5 1.2 99.74 1.2
Phenylalanine 2.7 1.9 3.1 1.8 100.9 L.5
Neochlorogenic acid 4.8 4.0 3.6 4.4 99. 67 2.2
Procyanidin B2 4.9 1.1 4.7 4.3 101.0 1.8
Procyanidin Bl 2.7 4.5 4.8 4.9 99.37 2.6
Chlorogenic acid 3.6 2.5 3.1 1.9 100. 1 2.0
Caffeic acid 4.5 3.0 2.8 1.7 101.3 3.1
Epicatechin 4.8 3.6 4.3 3.9 100. 6 0.90
Kaempferide 2.7 4.7 4.4 2.8 100. 8 3.4
Syringic acid 4.8 4.9 3.7 4.5 100. 8 3.5
Cryptochlorogenic acid 3.8 0. 89 4.7 4.1 100. 7 1.9
Schaftoside 4.5 3.7 4.9 2.5 99.74 4.6
Coniferic acid 1.7 2.4 3.2 4.3 101.9 3.0
Isoschaftoside 4.4 4.0 4.1 4.8 101. 8 2.4
Hyperin 4.8 2.0 2.5 1.2 100. 8 1.7
Rutin 2.8 2.2 2.1 2.2 99.77 1.3
Isoquercitrin 3.3 2.0 2.4 1.2 100. 2 1.9
Kaempferol 3-0-galactoside 4.8 3.1 2.3 2.0 99.93 0.91
Quercitrin 4.6 1.2 1.8 3.0 101.9 2.2
Astragalin 2.7 2.0 3.5 2.5 100. 4 1.0
Kaempferol 3-O-rutinoside 4.7 4.1 4.1 2.3 100. 4 1.7
Afzelin 1.7 2.3 2.7 1.1 100. 7 2.4
Quercetin 2.9 2.8 3.5 1.9 100. 2 0.78
Naringenin 4.8 2.7 4.7 4.4 99.73 4.5
Kaempferol 3.8 3.0 4.4 4.9 99.74 0.94

y A B Sl e 4B % v
2.5 HaaENE o3 B FDIR R DL I 2, AR 2 WTRLE Y, X

\ Vil St B A= 5 He> v =] 5 3
IR R R 2 Wl T ACVRORE 5 -5 5 15 ?ﬁﬂ@a VEIEMRMLH 2y, AN TR R I
\ “ ” 3 S N =

52, 27 30 F B 2 P B A TR WA W50 T T B S o T

LRNETT R BT SAE T 44 BRSO I i, R A kﬁ%ff‘ﬁ?ﬂﬁ% TSIy , AN R AR e
R 4, A TR R AL B RE dh v 4 % SR 797 RS VE 0 WL D)o el a7 N NS AT E S D i i

R4 AHETMHETRRANEENEER n=3,pg- g

Tab.4 Determined results of 44 constituents in Lysimachiae Herba. n =3 pg - g

Compound S1 S2 S3 S4 S5 S6 S7
Lysine 26. 63 19. 65 24.30 31.62 25.28 29. 10 22.23
Histidine 9.58 9.83 8.08 7.67 6. 46 7.14 7.65
Serine 1.74 2.04 1.99 2.47 2.81 2.84 3.39
Aspartic acid 24.03 20.07 23.54 23.54 17.89 32.05 32.45
Theronine 51.41 80. 06 68.22 68.77 54.99 54.99 71.52
Glutamic acid 29.03 12.33 26. 65 25.86 33.25 53.57 59. 64
Alanine 98.93 93.59 128.82 146.97 202. 13 72.24 53.73
Proline 105. 04 178.28 80. 69 75.54 63.36 87.55 97.32
Uridine 17.33 27.67 19. 36 27.97 44.37 13.10 8.57
Cytidine 3.72 7.88 9.89 15.54 12.90 6.03 1.25
Valine 38. 06 38.01 34. 63 34.27 32.71 33.37 30. 54
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453 4( continued )

Compound S1 S2 S3 4 S5 S6 S7
Uracil 28.28 29.93 14.26 16. 68 19.74 18.72 3.56
Tyrosine 19.79 12.42 15.85 14.94 14.42 14.42 16.19
Gallic acid 0.85 1.17 0.77 1.21 1.54 1.09 0.75
Tsoleucine 23.79 22.50 22.37 24.37 23.85 24.82 24.05
Inosine 0.98 1.23 0.05 0.07 0.24 0.05 0.73
Leucine 41.93 39. 46 38.71 47.24 46.01 39.95 34.02
2'-Deoxyguanosine 0.09 - 0.13 10 - - -
Thymidine 0.11 0.04 0.18 18 0.38 0.02 0.07
Protocatechuic acid 2.53 11.87 1.14 1.58 3.49 1.46 1.79
Phenylalanine 28.24 26. 87 26.78 24.62 25.63 27.23 26. 87
Neochlorogenic acid 0.57 0.16 0.35 0.58 0.48 0.57 0.12
Procyanidin B2 13.36 2.11 7.18 4.57 4.39 5.13 20. 85
Procyanidin Bl 13. 64 2.56 6.76 5.30 4.53 5.82 19.75
Chlorogenic acid 4.49 0.19 0.13 0.02 0.34 26. 80 10. 46
Caffeic acid 4.33 24. 69 2.30 3.17 4.64 4.05 1.78
Epicatechin 61. 46 24.04 32.00 27.33 21.89 49.20 39.97
Kaempferide 1.07 1.78 0.97 0. 65 0.37 0.26 1.09
Syringic acid 2.76 3.65 1. 65 2.67 0. 44 0.26 0.08
Cryptochlorogenic acid 2.36 0.31 0. 60 0.51 0.57 6. 68 1.87
Schaftoside 0.20 0.20 0.09 0.04 0.04 0. 47 0.20
Coniferic acid 4.11 2.44 2.28 4.07 9.75 0.78 0. 81
Isoschaftoside 4.43 1.44 2.94 3.43 1.94 10. 38 1.94
Hyperin 77.10 55.51 52.80 52.49 53.64 69. 69 63.33
Rutin 281.25 205. 04 171. 54 165.23 204. 55 230. 28 248.73
Isoquercitrin 91.21 65.72 62.51 62. 15 63. 50 82.47 74.95
Kaempferol 3-0-galactoside 91.85 64.09 54.30 57.56 57.16 87.36 28.71
Quercitrin 111 0.75 1. 16 1.13 1.36 0.41 1.30
Astragalin 165. 33 137.78 101. 05 111. 00 119. 67 141. 10 63.04
Kaempferol 3-O-rutinoside 28.50 18.52 10.22 12.13 18.07 21.43 14.71
Afzelin 0.27 0.17 0.26 0.25 0.28 0.36 1.76
Quercetin 1505.75 1 085. 89 63.59 146. 86 657.32 444.77 97.56
Naringenin 0.22 2.04 0.11 0.29 0.98 1.09 0.96
Kaempferol 1 956. 64 1 180. 42 53.15 185. 31 561. 54 415.38 66.29
T - - RAH
Note; — —not detected
5000 %glavoqoidgd 2.6 %%ﬁfﬁ( HCA)
rganic acids
i =L Y A~ ELI 2= 44 Y
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Fig.2 Columnar stacked diagram of 4 types of target constitu- B B n RS BRSO m OREN R AR,
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Fig. 3 Dendrograms of hierarchical cluster analysis for Lysima-

chiae Herba with different drying methods
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Tab.5 Results of GRA and TOPSIS of samples with different processing methods

GRA TOPSIS
Sample
Rank Difference of ri/% C; Rank Difference of C;/%
S1 0.552 8 1 0.00 0.434 1 2 1.48
S2 0.453 2 3 18.02 0.440 6 1 0.00
S3 0.3225 7 41.67 0.264 4 7 39.98
sS4 0.354 4 6 35.89 0.300 5 6 31. 80
S5 0.398 9 5 27. 84 0.361 5 5 17.95
S6 0.484 0 2 12.44 0. 408 5 3 7.29
S7 0.4127 4 25.35 0.400 5 4 9.11
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