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Study on the determination of five index components and characteristic
chromatogram of fresh Houttuynia cordata by UPLC
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Guangdong Yifang Pharmaceutical Co. ,Lid. , Guangdong Provincial Key Laboratory of
Traditional Chinese Medicine Formula Granule ,Foshan 528244 ,China

Abstract ; To establish a method for simultaneous analysis on five index components determination and characteristic chromat-
ogram of fresh Houttuynia cordata by ultra performance liquid chromatography (UPLC). The UPLC method was carried out by
gradient elution with aqueous phosphoric acid (0.1% ). The flow rate was 0.3 mL/min. The detection wavelength was at 254
nm and 326 nm. The contents of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, hyperoside and quercetin of 16
batches of fresh H. cordata from different origins and the characteristics chromatogram were analyzed. The common peaks were
identified by ultra performance liquid chromatography tandem-mass spectrometry ( UPLC-MS) . The methods for characteristic
chromatogram analysis and compound determination were in agreement with methodological requirements. There are differ-
ences at different degrees in the contents of five indicative compounds ; The common characteristic chromatogram of fresh H.

cordata were completed with seven recognizable peaks and five of them determined ; The similarity between the 16 batches of
fresh H. cordata and the control characteristic chromatography was between 0. 890 and 0. 999. Both cluster analysis and prin-
cipal component analysis can classify 16 batches of fresh H. cordata in three categories,and the quality of different categories
is different. The results of main component comprehensive scores indicate that the quality of fresh H. cordata planted in Zhe-
jiang Jinhua is the best, followed by Pengzhou, Guanghan, Mianyang and other places. The established UPLC characteristic
chromatogram and simultaneous analysis on five index components determination methods can be used for the comprehensive
quality evaluation of fresh H. cordata.

Key words: fresh Houttuynia cordata; UPLC; characteristic chromatogram; content determination; cluster analysis; principal

component analysis
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1.1 {4z§

Waters ACQUITY HY8 S 20 AH (335 R 40 (0 dh
HAS AL IOk | H S HERERR R TRAS L TUV
K % . Empower % #& 4b ¥ R 4t, € [H Waters 23
) s Waters ST AL (VAR 4> ACQUITY UPLC
H-Class Core System . Jii ji # 43 Waters Xevo TQD
MS, 2 [E Waters 2\ 7] ) ; MiliQ Direct 8 U #5 4fi 7K #1,
(7 ] R 7 S PN 7)) s ME203E #4347 K- (241
METTLER TOLEDO A #]) ,

1.2 ##

ek R (5 . wkq18030107, 4l & 98. 0% ) |
Wzt JE R (5 : wkq16081903 , 41 & 98. 0% ) % HE i
e A O AR 4w ar A YR BRI B a5 R
(b5 :110753-201817 , £l i 96. 8% ) .4z 22k 11 (it
5111521201708, 4 B 95. 1% ) | it B - (L5
111538-201606 .4l E 90. 6% ) X} & X0 A E &
At 2 A E IF ST B . LT S L 2 (1 R e
AR PG T s iR (3 2 (R TR BR Ak 2% 1K 7
ABRATD) ;s HEErai (PR R B A TR A D) o

16 ff £ It B 245 44 28 7R — 05 i 25 47 FR 22 7
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Table 1  Origin of 16 batches of fresh H. cordata
%5 7 b KA 8] 95 7= b SR ]
No. Origin Date No. Origin Date
Y1 73555 ( Zhaoqing, Guangdong) 2019.6. 1 Y9 DU 111338 ( Shifang , Sichuan ) 2019.6. 10
Y2 75 %< %% ( Dongguan , Guangdong) 2019.6.6 Y10 P4 114 BH ( Mianyang , Sichuan ) 2019.6. 12
Y3 15116 # [X] ( Huanggang , Hubei ) 2019.6.7 Y11 PO 1145 B ( Mianyang , Sichuan ) 2019.6.12
Y4 VY11 3% M ( Pengzhou , Sichuan ) 2019.6.9 Y12 VU JI1E0 B ( Yibin, Sichuan ) 2019.6. 14
Y5 PUJI )3 ( Guanghan , Sichuan ) 2019.6.10 Y13 DU I E7 22 ( Yibin, Sichuan ) 2019.6. 14
Y6 P4 11138 ( Shifang, Sichuan ) 2019.6.10 Y14 DU I E7 2 ( Yibin, Sichuan) 2019.6. 14
Y7 PG JI -3 ( Guanghan , Sichuan ) 2019.6.10 Y15 VY11 E0 2 ( Yibin, Sichuan ) 2019.6. 15
Y8 U1 A5 ( Shifang , Sichuan ) 2019.6.10 Y16 WiiT.4: 4 ( Jinhua , Zhejiang) 2019.6.20
2 FHik 0.095 14 0. 141 88 mg/mL JE 5 Xf R LA, % ]
2.1 EREETSENE 2.1.2 ARSI R AR &
2.1.1 TR &BIER R & Hup R 2544 2 2.0 ¢ RSB PRE , B HL IR 4fE

OBTERIGUR (SR IFTR R IR | 226 i BL
X AR I B R PR I 90% F BRI E A
i BT 24 7124 0..097 12,0, 102 87,0052 04

R RSB AIA 90% HIEE S0 mL, % 2 , PR H i,
IR R 30 0B, O, FERRE B, T 90% I
AR YA FE 2], 0 0. 22 pm PRALIERR, Rk
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7326 nm, 13 ~20 min &K K 254 nm; 3 0. 3
mL/min; #E 30 °C;ERERE 1 pL,

2.1.4 FxFEER
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Table 2 Calibration curves and linear range for 5 constituents

. X . LR
LN i MmNy R L .
Component Regression equation tmear range
( %107 mg/mL)
e %
il L Y=10 841X-7 119.3 0.999 1 1.94 ~48.56
Neochlorogenic acid
s %
AR L. Y=9997.2X +1 396.6 0.999 5 2.06 ~51.44
Chlorogenic acid
AR
AR Lo Y=10431X-3 332.9 0.999 2 1.04 ~26.02
Cryptochlorogenic acid
By
iéﬁtﬁ: Y=9356.9X +5 005.7 0.999 3 1.90 ~47.57
Hyperoside
ﬁj{g{ﬁ Y=10 578X +8 313.2 0.999 4 2.84 ~70.94
Quercetin
4
5
AR EE R ES AR I RN T R R R T B L N L S I L |
—
| I YL . ) . O VLY PR L7 VLI I 2 e R .S R Y LS L IR S . IO PR P /. [ A I PRI
C
NI DR R TP R R R A AN T B N R R R RO L R |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

t/min

Bl REXRME(A) SHEEZLMER(B) BAEXR(C) K UPLC &iEE

UPLC chromatograms of mixed reference substance( A) ,sample of fresh H. cordata (B) and the negative control ( C)

TE 1 HESRRIR ;2. 285 TR ;3. BRERIRTR ;4. 4 228k 5. Mtz 45 . Note:1. Neochlorogenic acid;2. Chlorogenic acid;3. Cryptochlorogenic acid;

4. Hyperoside ;5. Quercetin.

5 2.1.4.3 FErEils

Y1 SAE R B2, 1,27 R 7 et 4 kit
ERVATR, HE 2. 137 R Al Sk SR IERE 6 1K,
TS Ffk & i 1E AL RSD H, 23008 0. 45% |
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it

YT SAE AR IR 2. 1. 27 IR J7 sl 45 it
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2.4.8.16 .24 h JEAFAREI, 15 5 Bk & g 1w A
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1. 47% ,FZEWRERHTE 24 h NERE MR AT
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A AR VTR 6 0y, 452, 1. 37 TR B S5, 4y
SIHERERT , 7153 5 ik &9 & 59 RSD {H, 43 5]
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100. 96% .97. 03% , RSD 435Ky 3. 78% 3. 51% .
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2.2 HEEEES
2.2.1 SR SRIERGE &

2. 1. 175 F
2.2.2 AR SIER &

[{“2.1.27 i F
2.2.3 &L
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RANE R B IR 554k LA M g5 i
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DASRIER (2 506 ) 1 A 2 BRI, 115345 LG 16 1 A
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Sy BIEL Y1 SRERL 6 £, FRHR<2. 2. 27 T R ik
A B VA TR 6 10, #642. 2. 37 TR ek S, 4y
SIHEFERT , AR AR (2 5 05) S g 115 4%
LA WG P AFDG AR B B (DR AR X g T AR A5 D4 AH
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AL RSD 7£0.94% ~2.58% {E[EIN , RNELER
it
3 ERS55H
3.1 HREElE
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Table 3 Contents of 5 indicative compounds in 16 batches of fresh H. cordata
# 1 Content(mg/g)
2
No. HréR IR 2R [REYEN LB Wt B
Neochlorogenic acid Chlorogenic acid Cryptochlorogenic acid Hyperoside Quercetin
Y1 0.176 0.080 0.025 0.170 0.720
Y2 0.633 0.181 0.033 0.177 0.410
Y3 0.370 0.127 0.125 0.344 0.388
Y4 0.486 0.151 0.052 0.162 0.624
Y5 0.716 0.269 0.035 0.325 1.266
Y6 0.758 0.232 0.035 0.233 0.942
Y7 0.711 0.222 0.036 0.330 1.095
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%% 3(Continued Tab. 3)
%7 Content( mg/g)
i
No. HEk R 235 Kzt )5 iR X2 SE ik Bz 1
Neochlorogenic acid Chlorogenic acid  Cryptochlorogenic acid Hyperoside Quercetin
Y8 0.359 0.109 0.024 0.157 0. 607
Y9 0.535 0.163 0.025 0.172 0.869
Y10 0.407 0.111 0.041 0.170 0.745
Y11 0.599 0.191 0.038 0.420 1.210
Y12 0.246 0.127 0.064 0.255 0.311
Y13 0.388 0.128 0.048 0.320 0.644
Y14 0.351 0.118 0.051 0.229 0. 540
Y15 0.267 0.065 0.025 0.292 0.556
Y16 0.431 0.534 0.338 0.522 0.615

3.2 HHTIEEMEIRETENEE
B 16 Hbfeffa PR B2 b AR 2. 2. 27 TR T vk
&t VA TR, F 2. 2. 37 T T fa ik S R REAS

I, 2R o 25 3 48 SC S A UL I R 4 2012

R AR 16 L R 2 4 UPLC RRAiE [ 3 4 7
Bt b P g Ny i £ J R 2 R Y % RERR AR 181 % (
K2 pirzs ) B A e 7 A, JH v SR FH 8 8 50 AR
- RSB FH 45 AR (UPLC-MS) L 5 %F BB 5 %o R

F4 BT UPLC-MS phiffa R B4 EIE £ HIERN AR
Table 4 Common peaks inferred in fresh H. cordata by UPLC-MS

U5 IR 1 [M-H] FEHRET &Y
Peak (min)  Molecular formula  (m/z) Major fragment ion Compound
1 5.59 CisHi5 09 355.17 163.06,205.25 ,206. 10 ,355. 10 HrEk IR R Neochlorogenic acid
2 8.54 CisHig 0y 355.17 163.13 214.03 ,291.00 ,354.91 355. 10 23 JE iR Chlorogenic acid
3 9.30 CisHi309 355.10 163.06 214.29 217.54 354.91 355.10 F 2 J5R Cryptochlorogenic acid
5 15.59 Cy Hy Oy 465.10 116.12 214.03 303.09 .464.97 465. 17 4 724k Hyperoside
7 17.56 Cy1HypOyy 449.17 109.95,213.90,302. 77 302. 90 ,449. 24 Wi 2 Quercetin
7
l 2(s) 3
L . -1 .
. A A Y
— P ‘3\»‘ g Y15
i 4 -
- z;
— e e ’§ Y12
Er— —_—— _»Mi"% . I N At g i - =i Yii
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g\ A od S | Y9
i i
‘t . N —— Y 774.“:777f“7 Y6
N I I | | I | 2
2 = /!‘\ = o o = »_x!;\ I - Y4
i A .
_ — N i y
A A ,._xj‘p . Jk Y1
U T D T T P 0 1O L L OO T O T L O . I S (O O /0 " A A L
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t/min
B2 16 #ttf @RS &M UPLC HHEEE

Fig.2 UPLC characteristic chromatograms of 16 batches of fresh H. cordata
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Fig. 3 UPLC characteristic chromatograms of fresh H. cordata
TE: AL BB BT s C S 2ZBTH 5 D. [REHEIR  E. SRR F. B4R . Note: A. Fresh H. cordata; B. Quercetin; C. Hyperoside;;
D. Cryptochlorogenic acid ; E. Chlorogenic acid ; F. Neochlorogenic acid.

FHINT 1.2.3 5.7 S50 BT aR IR Lk R | et
BRIRIR 2B MR . LASRIERR (2 S ) 1R
W 1 U6 3 S IRIG ST, 22 Wb (S 1) A1 i 4 |
W 6 (W 7 92 IR S2, 73 il AR A% AT e F) (L B
(] AR i AR, 2551 L3R S A6,

A U AR X P B P T R0 A 0 06 1 R 9 45 2Rt

TN, A5 LTS IR O P FR B ] Y RSD {EYE R 0. 00%

~0.76% , UL 7 /> A7 0 AE A [F] 2 40 A i [
() T BRI, 3857 1 UPLC 4R 1E B 1S 5 vk 4 e
FE AT 5 45 €0 1% W 17%) A X 04 1T LAY RSD {1 Bl oy
17.82% ~66.73% , %33 B HK, U HIAS [7] 7 Hb fief
0 R TR 45 B B AR 2E

x5 SBEESHMLFIERNRERIE

Table 5 The relative retention time of co-possessing peaks of fresh H. cordata

G i 1 it 2 W3 i 4 i 5 W 6 it 7
No. Peak 1 Peak 2(S1) Peak 3 Peak 4 Peak 5(52) Peak 6 Peak 7
Y1 0.67 1.00 1.09 0.99 1.00 1.01 .12
Y2 0. 66 1.00 1.09 0.99 1.00 1.01 1.11
Y3 0.65 1.00 1.09 0.99 1.00 1.01 1.11
Y4 0.66 1.00 1.09 0.99 1.00 1.01 111
Y5 0.66 1.00 1.09 0.99 1.00 1.01 1.12
Y6 0.66 1.00 1.09 0.98 1.00 1.01 .12
Y7 0.66 1.00 1.09 0.99 1.00 1.01 1.12
Y8 0.66 1.00 1.09 0.98 1.00 1.01 .12
Y9 0.66 1.00 1.09 0.99 1.00 1.01 1.12
Y10 0.66 1.00 1.09 0.99 1.00 1.01 111
Y11 0. 66 1.00 1.09 0.99 1.00 1.01 1.12
Y12 0.66 1.00 1.09 0.98 1.00 1.01 1.12
Y13 0.67 1.00 1.09 0.99 1.00 1.01 1.12
Y14 0.67 1.00 1.09 0.98 1.00 1.01 1.12
Y15 0. 66 1.00 1.09 0.98 .00 1.01 1.12
Y16 0.66 1.00 1.09 0.99 1.00 1.01 1.11
Y Average 0.66 1.00 1.09 0.99 1.00 1.01 1.12
RSD( % ) 0.76 0.00 0.00 0.49 0.00 0.00 0.43
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Table 6 The relative peak area of co-possessing peaks of fresh H. cordata

= 1% 1 I 2 1% 3 1% 4 I 5 %6 I 7
No. Peak 1 Peak 2(S1) Peak 3 Peak 4 Peak 5(S2) Peak 6 Peak 7

Y1 2.064 1.000 0.247 0.266 1.000 0.290 3.003

Y2 3.678 1.000 0.137 0.218 1.000 0.391 2.668

Y3 3.613 1.000 0.171 0.307 1.000 0.435 4.791

Y4 3.889 1.000 0.259 0.265 1.000 0.414 4.993

Y5 2.732 1.000 0. 101 0.277 1..000 0.380 4.475

Y6 3.230 1.000 0.116 0.322 1.000 0.410 4.602

Y7 3.162 1.000 0.121 0.243 1.000 0.334 3.625

Y8 3.149 1.000 0.130 0.312 1.000 0. 401 4.464

Y9 3.390 1.000 0. 104 0.323 1.000 0.366 5.714

Y10 3.458 1.000 0.259 0.330 1.000 0.349 4.277

Y11 3.153 1.000 0.154 0.258 1.000 0.367 3.305
Y12 2.055 1.000 0.478 0.215 1.000 0.265 1.429
Y13 3.281 1.000 0.353 0.277 1.000 0.314 2.381
Yi4 2.909 1.000 0.393 0.293 1.000 0.327 2.673
Y15 4.071 1.000 0.198 0.312 1.000 0.241 2.181
Y16 0.915 1.000 0.689 0. 149 1.000 0.218 1.384
PI{H Average 3.047 1.000 0.244 0.273 1.000 0.344 3.498
RSD(% ) 26.12 0.00 66.73 17.82 0.00 18.75 37.59

3.3 @ REHTRENARITN WRESRE 6] A AR RUE A T 0. 798 ~0.999 2 [l
3.3.1 AR Y16 H it ob AL U 8 012 52464 R AR T 0

K 2 OB S AL BE PPN R 58 2012 HERAFAE KIS A AR ALEE X5 > 0. 900 , 15 B fif £61 2 i 245 4
R B A5 16 At aE VR 28 2 A DL SR T RS Rk PR 18] A A DL BE AT
X BERHAE S (R) BOARLEE . &5 R 7, 16 it fif £n
x7 H&EREEREERERUETEN

Table 7 Similarity analysis of characteristic chromatograms of fresh H. cordata

éﬁ? Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 R
Y1 1.000 0.798 0.899 0.955 0.982 0.943 0.976 0.982 0.971 0.984 0.995 0.935 0.985 0.980 0.990 0.854 0.978
Y2 0.798 1.000 0.916 0.932 0.881 0.945 0.904 0.879 0.891 0.857 0.847 0.897 0.881 0.899 0.822 0.827 0.906
Y3 0.899 0.916 1.000 0.933 0.911 0.928 0.932 0.910 0.902 0.895 0.914 0.989 0.953 0.955 0.927 0.942 0.949
Y4 0.955 0.932 0.933 1.000 0.992 0.999 0.996 0.991 0.994 0.985 0.977 0.943 0.979 0.988 0.951 0.866 0.994
Y5 0.982 0.881 0.911 0.992 1.000 0.987 0.998 1.000 0.998 0.998 0.994 0.935 0.986 0.990 0.972 0.851 0.994
Y6 0.943 0.945 0.928 0.999 0.987 1.000 0.992 0.986 0.990 0.978 0.969 0.938 0.972 0.983 0.942 0.855 0.989
Y7 0.976 0.904 0.932 0.996 0.998 0.992 1.000 0.998 0.996 0.993 0.992 0.950 0.991 0.995 0.974 0.861 0.998
Y8 0.982 0.879 0.910 0.991 1.000 0.986 0.998 1.000 0.998 0.998 0.995 0.933 0.987 0.991 0.974 0.844 0.99%4
Y9 0.971 0.891 0.902 0.994 0.998 0.990 0.996 0.998 1.000 0.997 0.988 0.920 0.978 0.984 0.960 0.832 0.990
Y10 0.984 0.857 0.895 0.985 0.998 0.978 0.993 0.998 0.997 1.000 0.995 0.919 0.982 0.985 0.973 0.828 0.988
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ok
N Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 R
0.
Y11 0.995 0.847 0.914 0.977 0.994 0.969 0.992 0.995 0.988 0.995 1.000 0.942 0.993 0.991 0.990 0.849 0.991
Y12 0.935 0.897 0.989 0.943 0.935 0.938 0.950 0.933 0.920 0.919 0.942 1.000 0.974 0.973 0.956 0.948 0.966
Y13 0.985 0.881 0.953 0.979 0.986 0.972 0.991 0.987 0.978 0.982 0.993 0.974 1.000 0.998 0.992 0.885 0.995
Y14 0.980 0.899 0.955 0.988 0.990 0.983 0.995 0.991 0.984 0.985 0.991 0.973 0.998 1.000 0.984 0.894 0.999
Y15 0.990 0.822 0.927 0.951 0.972 0.942 0.974 0.974 0.960 0.973 0.990 0.956 0.992 0.984 1.000 0.853 0.977
Y16 0.854 0.827 0.942 0.866 0.851 0.855 0.861 0.844 0.832 0.828 0.849 0.948 0.8385 0.894 0.853 1.000 0.890
R 0.978 0.906 0.949 0.994 0.994 0.989 0.998 0.994 0.990 0.988 0.991 0.966 0.995 0.999 0.977 0.890 1.000
3.3.2 REHH Y2) GBIAE (Y3) L PU I 2 (Y4) AR (Y6, Y8

A 16 b fif 0 2 B2 A RRAE BS h  7 A3
WA Py e TR B ARDR T R R AT A (0 1D B PR A
) JERT x 16 [ ada i, A SPSS 20. 0 #fF,
PARG 125 F-J7 Flik (Ward” s method ) 29 R2ET7 4k | Rk
F IR B3 J7 1 (squared Euclidean distance ) il 2 #H
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Fig. 4  Cluster analysis of characteristic chromatograms of fresh H. cordata

3.3.3 ERLHHM

FIHI SPSS 20. 0 Hefxd A g 3A g e i £
(U TR AR BB A ) AT B AR AL A PR, Bm AL JS
Bl W 8, Xf 16 Hbff fr IR w5 2544 19 7 LA I
AT I AT, TSR S R A 7 22 RIS AEAEL , 25
R 9 FK 10, i 3 AT R 22 STk F L F)

95.797% ,FRAEAR KT 1, AT LIAR e fif 40 8 7L 25 4
T EE 7 AN AT IR KR M5 o

XF A BT A AT 5 A5 A L R
RUAR AL, & B o R B % 3k X4 il o FL =
0.131ZX,, 0.189ZX, + 0.112ZX, + 0.214ZX, +
0.233ZX; +0. 256ZX, +0. 209ZX, ;2 = -0. 210ZX,
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Table 8 Data standardization

i Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak 7
No. (ZX) (7X,) (7X5) (7ZX4) (ZXs) (7X4) (ZX7)
Y1 -1.43 0. 81 0.33 -0.41 0.35 0.77 0.52
Y2 0.55 0.11 0.37 -1.62 -1.02 0.82 -1.26
Y3 0.59 0.05 0.27 -1.17 -1.21 0.84 -0.45
Y4 1.27 0.20 0.03 -0.84 0.69 0.19 0.38
Y5 0.91 0.82 0.33 1.02 0.66 1.36 1.80
Y6 0.80 0.32 0.35 -0.03 0.53 0.02 0.36
Y7 0.85 0.40 0.32 0.74 0.90 1.08 1.20
Y8 -0.75 0.72 0.48 -0.86 -1.02 -0.76 0.35
Y9 -0.05 0.34 -0.48 0.71 0.99 -0.94 0.33
Y10 1.69 0.75 0.21 1.11 0.17 0.38 1.00
Y11 0.30 0.02 -0.30 1.97 1.71 2.57 1.63
Y12 -1.31 0.67 0.09 0.72 0.09 -0.74 -1.51
Y13 0.72 0.75 0.14 0.71 0.42 0.30 0.43
Y14 -0.96 0.77 -0.10 0.28 0.48 -0.60 0.85
Y15 -1.28 -1.29 -0.52 1.05 0.29 -0.64 0.69
Y16 0.46 2.98 3.67 0.04 2.22 0.58 0.64

RO EMSFEERTE

Table 9  Eigenvalue and total variance of principal component

Ay FRAEAR(E T5 2 BTk AE EAT e
Component Characteristic root value Variance contribution( % ) Cumulative variance contribution( % )
1 3.634 51.909 51.909
2 1.807 25.809 77.718
3 1.266 18.079 95.797

F10 ERSHERESREIERE

Table 10 Principal component load matrix and scores

41 Load matrix 1543 2% Scoring coefficient
Y3 O, e . . . o
BEACE FHS 1 FHS 2 FHS3 FHS 1 T2 F M3
Common peak Principal Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 1 component 2 component 3
T 23t |5 iR
Ll L 0.476 -0.379 0.766 0.131 -0.210 0. 605
Neochlorogenic acid
4 %
IR Lo 0.687 0.546 0.465 0.189 0.302 0.368
Chlorogenic acid
2 42 T
AR IR Lo 0.407 0.899 0.103 0.112 0.498 0.081
Cryptochlorogenic acid
% 4
0.778 -0.290 0.494 0.214 -0.160 -0.391
Peak 4
4
LB 0.847 0.334 0.393 0.233 0.185 -0.311

Hyperoside
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%3¢ 10( Continued Tab. 10)
# fif Load matrix 1543 254 Scoring coefficient
Ak ER 2 £ ER EM2 E
Common peak Principal Principal Principal Principal Principal Principal
component 1 component 2 component 3 component 1 component 2 component 3

Vg 6 0.932 -0.200 0.151 0.256 0.111 -0.119
Peak 6
Wr&ﬁ, 0.761 -0.567 0.173 0.209 0.314 0.137
Quercetin
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Fig. 5 3D score scatter plot of 16 batches of fresh H. cordata

+ 0.302ZX, + 0.4987X,-0.160ZX, + 0.185ZX.-
0. 111ZX,-0. 314ZX, ; F3 = 0. 605ZX, + 0.368ZX, +
0. 081ZX,-0. 391ZX, 0. 311ZX,-0. 119ZX, +0. 137ZX,;
IR PRELF = (51.909% x F1 +25.809% x F2
+18.079% xF3)/95.797% AR L A 2 4
11,

F A5 40 G5 R o, AR R R o B A H]
AR 7= Hb R ) e £0 N Byl 3 RIS, MRV 4t
(R fif PR R (Y16) Bph 43— AR (YL R Y2) |
IAECY3) (UNZIN (Y4) AHHR(Y6 Y8 . Y9) [H
(Y12 .Y15 Y14 Y15) (0 i 53 —2 a1 i
(Y5 F1Y7) #3FH(Y10 F1 Y11) B & 0 12 5555 S —
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R EE R FEA —FL

FIH AT 25 615 57 R AT IR 16 it fef £n JIit 2
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AMWFFE 53 50 % 58 T LA 7 (50% H . 90%
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PRI A RO AR [R] (15,30 45 .60 min) , X}
it £ R F 2 B4 v 5 B AR B R BRI DL SRR K]
TERIF IR, 45 LR 0, A 90% HH I A1 9 41 BL 30
min, $& R R FOREE
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Table 11 Comprehensive scores of 16 batches of fresh H. cordata

FRG 5 Latar
éﬁg Principal component score Comprehensive score
o.
Fl1 F2 F3 F

Y1 0. 852 0. 142 0. 904 0. 594
Y2 -1. 046 0.228 1. 139 -0.290
Y3 0. 804 -0.076 1. 189 0.232
Y4 0. 101 -0.284 1. 460 0. 145
Y5 1.334 -0. 863 0.304 0. 548
Y6 0.077 -0. 453 0. 801 0.071
Y7 1. 047 -0. 668 0. 102 0. 406
Y8 0.977 0. 156 0. 062 0.583
Y9 0. 678 0. 399 0. 547 0.372
Y10 0.970 0.531 0.918 0. 556
Y1l 1. 829 -1. 002 -1.219 0.491
Y12 0. 968 0.775 -0. 837 0.474
Y13 0.014 0. 080 -1.224 0. 260
Y14 0.787 0.208 -0. 658 0. 495
Y15 0. 487 0.203 -1. 809 -0. 660
Y16 1. 457 3.362 0.254 1.743

R g XA S A W T A K A S A e A
9 SCRRAIFSE 1 40 I7E 254 326 280 nm L i
P (0 ~ 13 min 24 326 nm, 13 ~25 min Jfy 254
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fief £ L R 24 A 119 O R A
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