E TR EES S AL FERIR 5 X 8 B MBI R E 10

ad

Ty RN (BRI, S 550025)

i
&

RB 2, JE4E,

BE.HH KRB LHE 4 5% £ 5 4 (hierarchical clustering analysis, HCA) | £ & £ % #7 ( principal component analysis ,
PCA) F= iE 4 5 s = e - ) 7] 2 #7 (orthogonal partial least squares discriminant analysis, OPLS-DA ) % 3t 474t %2 48 X 4% 31,
HE G A A A S B AT AT, TR AR RS AR R S AR B LM TR AR RS W R RSN, ARG TR
REEHRER IR, FiE KA ChromCore 120 C,g (4. 6 mm x 250 mm,5 pum) &3&4, 20 0. 1% Bs K&k (A)-T
B (B) AR sh AR SR AT M6 e Bt , A5 % 0. 8 mL - min ™" 4 s K 24 280 nm, 4£3% 30 C,#4£% 10 wL,HPLC sk # =
12 A~ 7= 36 30 225 44 80 & w4 0 48 L B 3, 12 A AR LUE 4 A7 JHCA (PCA fo PLS-DA 440 5 4% X 32 5 5 K af £ F M 45 42
RAEITTHE, R ESH ER AR EET EFET HFER,30 H8G T4 HPLC 55 B #4782 17 A3
H e AR EAE 0.863 ~0.975; @ RES KRR ZhBatMRI A3 L, RESHEEIR S ISR —H;E T
HCA PCA #= PLS-DA 47X 5 & @At , 6P EL, S0 B A RILFER. AL FEZBAERILEES
N AAEH Gt /A RS, A5 A4 0.103 ~1.676.0. 141 ~5.556.0. 144 ~3.381 mg - g ', &5it &
RETHMO TR EMITLBERI AN LRS S TGN EF ERE TE, IR, TN T/ R TR —
EAAFARIE

KEER B G rH A 3 S B AU AL F AR XA AT RILR B RILHE B AL

doi: 10. 11669/ cpj. 2024. 24.004 ~ HEHES.R282  IHFEEG:A  XEHS:1001 -2494(2024)24 - 2322 - 08

Quality Evaluation of Pterospermum heterophyllum Based on Fingerprint Combined with Chemical Pattern

Recognition

TAI Tongzhi, TANG Juan, HU Jiazhen, HU Chenggang " ( Guizhou University of Chinese Medicine , Guiyang 550025, China)

ABSTRACT: OBJECTIVE To use fingerprint combined with hierarchical clustering analysis (HCA) , principal component analysis
(PCA) and orthogonal partial least squares discriminant analysis ( OPLS-DA) to identify chemical patterns. METHODS Chrom
Core 120 Cjg (4.6 mm x250 mm, 5 wm) chromatographic column, 0. 1% phosphoric acid aqueous solution ( A) -acetonitrile (B) as
mobile phase for gradient elution, volume flow rate of 0. 8 mL - min~', detection wavelength of 280 nm, column temperature of 30 °C
injection volume of 10 wL, HPLC method was used to establish the fingerprints of 30 batches of medicinal herbs from 12 origins, and
similarity analysis, HCA, PCA and PLS-DA were used and other chemical pattern recognition technologies were used to screen and
quantitatively analyze the differentially characteristic components. RESULTS  The fingerprinting method established by the estab-
lished fingerprint method met the methodological requirements, and 17 common peaks were indexed by HPLC fingerprint of 30 batches
of Pterospermum chinensis, with a similarity of 0. 863 - 0. 975. HCA, PCA and PLS-DA were used to distinguish the PH from different
origins, and combined with the previous experiments, three components, protocatechuic acid, proanthocyanidins B, and epicatechins,
were comprehensively analyzed and screened as the active ingredients of the PH, and the content ranges were 0. 103 - 1. 676, 0. 141 -
5.556 and 0. 144 —3.381 mg - g~', respectively. CONCLUSION  The fingerprint of the medicinal materials and the determination
of the contents of the three active ingredients established in this study are stable, reliable and reproducible, which provides a certain
scientific basis for evaluating the quality of Prerospermum heterophyllum.

KEY WORDS: Pterospermum heterophyllum; fingerprinting; similarity; chemical pattern recognition; content determination;

protocatechuic acid; proanthocyanidins B, ; epicatechin

BB ( Prerospermum heterophyllum Hance) — fif \SRAUT | 9 5K FE BT BH 45, DIAR A 25, 70 A T
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ESTE N4 2019 425 VeI A F ¢ ) (3052052190023
PEEBA A 4 LR BRSO 2 KRR SRS S T SEIRAEE  URN, B Wk, B, Wtk S0
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DX S5 b Ty 24 6 Jo e s o F 2 AU 24 R ]
B, 2 W A B R 2 R 2
AR, B AL RUBR I 5 158 45 1 D BE, M TR
J7 RGO TR RS L 55 B Bk AT 40 £ 4
73R

ENINCISUR I Eet L P SEL N (SRS
PG 2544 (9 2R IR 2 — A e Bt — 22 Bl
AR 1 i SO P 3  5T DR AT AR A 105 1
LG S A R IR L 0 B, AR S 36 o R RGO
@3 (HPLC) $R8UAT I 4 5 P e B R B R B
AT ST P rh B O A W i BB , 15 2 AN [
7 PR R A2 B S 0 R AT 3 BN SE , LA I
WA [ 254 Z IR — Bk 22 e, TR e
RS 118 T A L 7K

1 UE5iRKEG
.1 (L%
LC-2030C &% 38 e 200 AH 3 A3 ( H A 5 3y

7] ) ; ChromCore 120 C,g (43 AE (4435 73 B AR A R
A7) ;KQ5200DB HY i 75 I i e AN (B LTl 75 A
TAFRAT) $JCS-31001C B T 4347 K (W4 /R 15
IR BR S ) $98-1-B AU H 13 L AV (R
B RS A PRAF]) o
L2 XA 5%H

X BRI LS B2 (445 €100822, 5t JH il K
B A R A W) & IL A R (5 110878-
201703, v [ £ i 2 K BF ST B ) 5 IR AE T R
B, (#t5 29106498 , i AR 2 vk A W BL A IR 2
Al BUE T8 =98% ) 5 L) (45 : AS1122-801,
F[E TEDIA 5 w)) 5 BEBR . W IR . VKt R 4 Oy (3%
ki, K ek () .
1.3 #44#f

B A 2580k B SEM AR T R s
S, 3 30 HEYK . 28 B v B 24 A N A S
E HFENRHE T4 J&8 & 5 A% ( Prerospermum hetero-
phyllum) B THRAR . B R 25 B R IR LK 1,

&1 30 ## AR RIE
Tab.1 Sources of 30 batches of Pierospermum heterophyllum
No. Origin(in Chinese ) COH‘E(E“U" No. Origin(in Chinese ) Ct)]l‘(“,(',tl()l'l
time time
Sl Kaili City, Guizhou Province ( St HLH ) 2020. 11 S16  Hainan Shounanshan Ginseng Industry Co. , Lid. (HEpgE G IS 2021. 11
HIRAT])
S2  Rongjiang County, Guizhou Province ( Ht/HEHAITE) 2020. 11 S17  Sichuan Lotus Pond Chinese Herbal Medicine Market 1( PUJ1|4faifE 2020. 11
W 2GR 1)
S3  Jieyang City, Guangdong Province (] Z= & BHTIT) 2021. 12 S18  Sichuan Lotus Pond Chinese Herbal Medicine Market 2( PUJ1|4 faf £ 2020. 11
W2 2)
$4  Hakka Baicao Direct Sales Center in Meizhou City, Guangdong 2021. 11 S19  Hainan Province Haikou Rizhongtian Pharmaceutical Co. , Ltd ({fERg 2021. 11
Province (] ZRA MM & LK AR EE L) AT H R A
S5  Hongran Gu's Traditional Chinese Medicine Clinic in Guangzhou,  2021. 11 S20  Huaxin Haiyi Hall, Haikou City, Hainan Province (AEF§44E 1 Ti#E 2021. 11
Guangdong Province (J™ 7R ML L [RHERIZTT) {EiFEE )
S6  Guangzhou City, Guangdong Province (] 444 N TT) 2021. 11 S21 Hainan Province Fuyitang Traditional Chinese Medicine Decoction 2021. 11
Piece Company (R4 iz 525K A )
S7  Shenzhen, Guangdong Province () ZZETRIITT) 2021. 12 S22 Huatuo Town, Bozhou City, Anhui Province (‘% 2 M ifEfeit) 2021. 12
S8 Jianai Duoda Pharmacy in Guangzhou City, Guangdong Province 2021. 11 S23  Anhui Province Bozhou City Kangguan Chinese Herbal Medicine 2021. 11
(T HRAT Nz 2 K2b7) Trading Center (A4 “ZIMN TR ZIM 5 G i)
S9  Panlong District, Kunming City, Yunnan Province ( =Fg4 BT 2021. 11 24 Zhang Jiliang Pharmacy, Huangshan City, Anhui Province (‘“ZZf{%} 2021. 4
Ftelx) LTk R K257 )
S10  Guandu District, Kunming City, Yunnan Province 1( =& R 2021. 11 25  Wuyang County, Bozhou City, Anhui Province (ZZ844 =M 2021. 11
THIEX 1) )
SI1  Guandu District, Kunming City, Yunnan Province 2( zR§& M 2021. 11 S26  Luzhai County Hospital of Traditional Chinese Medicine, Liuzhou 2021. 04
TIEIEX 2) City, Guangxi Province (] PRHERE B A DA T HEZE L 2R )
S12  Jiujiang, Jiangxi Province (VL4 ILITHT) 2021. 11 S27  Anguo City, Baoding City, Hebei Province (JAJLA e T2 ETT) 2021. 12
3 Jiangxi Peng’s Chinese Medicine Tang Decoction Pieces Co. , Lid. ~ 2021. 11 S28  Shiyan City, Hubei Province (#jdb441-HET) 2021. 12
GIPYZ REZ R A R AR
Si4 Guoxin Pharmacy, Yichun City, Jiangxi Province (YLPYE AT 2021. 11 S29  Xuchang City, Henan Province (AR5 1FET) 2021. 12
HERZ5)
SI5  Chengdu, Sichuan( PU)1]45 B#RTH) 2021. 11 S30  Lishui City, Zhejiang Province (Wi{T45 /K TT) 2021. 12

2 #AEEHER
2.1 g%
ChromCore 120 C,4 (4.6 mm x 250 mm,5 um) {4,

T E 2GR 2R 2024 45 12 H 5 59 55 24 )

TEAE W BIAHA 0. 1% BERRKIEI (A) -2 M5 (B) B
VWL, 0 ~ 35 min, 9% ~ 11% B; 35 ~ 50 min,
11% ~12%B;50 ~ 110 min,12% ~16% B;110 ~ 115
- 2323 -
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min,16% ~100% B; A& 0.8 mL » min ™" ; £
WK 280 nm A1 30 °C ;#ERERE 10 L,

2.2 BEWRHH A&

2.2.1 BSOS KRR AT 2561
WA (it 3 5 0) 1.0 g, BB IEHEIE I, In A AR
I T5% W 20 mL, A HEH 30 min, 0. 45 pm 1)
LU RS I, RS U8, B A5 .

2.2.2 XEGEBEBE S R ILER
2.00 mg JLASE 2.00 mg J7 LT B,1. 80 mg i )L
IR 4. 23 mg X RS REEFRE , BRI, AR
IYELT5% R L & 2 LAE R 0.133 mg - mL™" L
2520.133 mg - mL ™" JFEEHZE0.121 mg - mL ™" Ji§
JLASER 0. 141 mg - mL ™" fIEA X BRI TR

2.3 FHEEE

2.3.1  MHEEE BUE 8 R R
(S1), 4% “2.2. 17 WUF Jy kil s sl i i vl 1 1,
Fe2. 1R A SR SR 6 IR, UL 11 S
(RILER) NS IIE(S) , THA & A 019 A7 XT
8 B S R] 55 R X U TR B % o W 1) AR XA B
6] A0 XF b5 HE i 22 (RSD) B 73 %l 24 0.226%
0.312% . 0.178% . 0.125% . 0.197% . 0. 106% .
0.046% . 0.047% . 0.081% . 0.058% . 0.000% .
0.085% .0.096% .0.125% .0.123% 0. 123% #
0.182% (n=6) , 7AW A XS {2 B4 W T A RSD
54> % 2.908% . 2.548% .2.097% .2.206% .
1.568% . 2.836% . 2.364% . 0.980% . 2.566% .
2.745% . 0.000% . 2.324% . 2.136% . 2.261% .
2.871% 2.581% f12.482% (n=6) , ¥/ NF 3% ,
TR % B R AT

2.3.2  fRoEtEE R HUEl - # A R
(S1) 4% “2.2. 17 TUR Jy kil &l s vk 1 1y,
Fe2. 17 TR G 5444y B F 0,4 ,8,12,18 ,24 h F
LA S (RILER) WS MIE(S) iR AL
A U (AR XA B s (] S5 ARG e T AR, 4% 36 I P A
X A5 B8 B [a] RSD {43 %1 A 0.441% . 0. 180% .
0.165% . 0.116% . 0.232% . 0.114% . 0.049% .
0.209% . 0.285% . 0.257% . 0.000% . 0.074% .
0.187% . 0.276% . 0.279% . 0.280% #1 0.756%
(n=6) , £ A WA AR X OR B3 0 TR RSD (B 53 511A
0.543% , 0.401% . 0.598% . 1.486% . 1.269% .
2.388% . 1.122% . 1.126% . 0.647% . 1.243% .
0.000% . 1.150% . 1.014% . 2.701% . 2.771% .
2.390% M1 1. 211% (n=6) ,¥1/NF 3% , FHAHER 5
VIR RS T AT

£ 2324 -
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2.3.3  HEMEZE WA —# e
(S1) 4% “2.2. 17 BT Jy il 45 6 1 sk i i
Fe 2. 17 TR AR SRR DA 11 S0 (RILAER)
RS R (S) |, THEE A AT e 7 A X O B B[] 5 4
XU TR . 2% LA 0 (1) #GE £ B3 1sF [B] RSD {4351
H0.174% .0.247% .0.199% .0.115% 0. 136% .
0.063% . 0.052% . 0.039% . 0.042% . 0.039% .
0.000% . 0.112% . 0.163% . 0.172% . 0.183% .
0.215% F10.304% (n =6) , A W [ A X5 B
TEFL RSD {4 51 K 2.801% . 2.281% . 1.254% .
2.572% . 1.814% . 1.960% . 2.720% . 1.328% .
2.721% , 2.481% . 0.791% . 1.521% . 2.646% .
2.870% 2.452% 2.454% F12.804% (n =6) , ¥/
T 3% Rkt R AT

2.4 FertffEaEENET

2.4.1 AEHUEMIRE B30 HEA A 7 b EH E et
R #F 4 2. 2. 17 R Jy ik o & AR 3l o A VR, H%
“20 17 IR A R AR R R I SR B 8 I AR
f) 30 SHLEH T TR 0 [ DL ATA A 20 A R 2
T 2 BB AR LU PEAN R S8 (20121 JRAS) 7, %
S14 J 2 R SR80 X IR S AR BT 74 .05
A [R] 2 6 5, 22 s A I LA B g D e 45 1) B P9 A 24
ARG SCEI TS Fov) BEHE SO, IEEFT AR LR 7347 o
W,

2.4.2  FHEVERFEIN 30 HEBH B R A A 17
A UG 3 A% B P B R A 4 S
U, DL 2,

2.4.3  HIRUEEPEAY X 30 Jit BH A R 24 A1 1 FE
SRS AT ARRLURE 155347, 30 L 1 A 244 £
T ] 500 BEHE S0 1R % i ARALEE 7E 0. 863 ~ 0. 975, 3%
B A 7 b 3B T P R R L B . A DL
W32,

2.5 M RREA 4

2.5.1 R R SPSS 26. 0 B4 LLE At
P SO TS A 19 17 A~ e g g 1 AR A A8 o, %
30 B A 2R R R A T SRS A, Al T 4 1) i
PRI VAR LB E 25 Rl B A K 25 21
WL 3, MRS Ry 5 B, 30 HEHH 2
I3 3 28 H S2(SHNAMSILE) (827 (b4}
SETTZ ) R —2, 824 (LA B ILTT R B B
K255 ) F1 826 () VEH B 16 XA 7 g 28 B rp s
B ) R —5, R BN = b ) AR s
TR L DU 2™ b T T e
FIHTT = 3R R —2

rfE 25 2 2024 4F 12 A 59 55 24 1)
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Fig. 1 HPLC fingerprints of 30 batches of Pierospermum heterophyllum
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U= JFULASER; 4 - JLASH 7 - JRAEH R By 11 - RKILKR.

1 - protocatechuic acid; 4 - catechin; 7 - proanthocyanidin B,; 11 — epicatechin.

B2 EEXNERA)MER(B) 6
Fig.2 Chromatograms of sample ( A) and reference (B)

R2 30 HEaT RIS EEHEUEIENER
Tab.2 Evaluation results of similarity of 30 batches of Ptero-

spermum heterophyllum fingerprints

No. Similarity No. Similarity No. Similarity
S1 0. 863 S11 0. 909 S21 0. 957
S2 0.962 S12 0. 907 S22 0.922
S3 0.925 S13 0.961 S23 0.961
s4 0.956 S14 0. 947 S24 0. 944
S5 0.949 S15 0.958 S25 0. 926
S6 0.937 S16 0.937 S26 0.975
S7 0.974 S17 0. 969 S27 0.955
S8 0.918 S18 0.971 S28 0.962
S9 0.939 S19 0.911 S29 0.954
S10 0.913 S20 0. 945 S30 0.872

T E 2GR 2R 2024 45 12 H 5 59 55 24 )

L‘J}lllllllllllhllllll

B3 30 #8 a8 R A RE AT E
Fig.3 Cluster analysis diagram of 30 batches of Pterospermum

heterophyllum

2.5.2  FEWSIHT(PCA) O TE—H X5 A
[F] 7 1 780 9 P, K 30 it 24 b1 48 SUIRT i 9 17 A>3
A g e T RN I AR JE = A SPSS B E ALIE

BEAT PCA JpHire 16, BEATREAEN T 0 B, 5 2R

75, KMO {57 0. 684, KT 0.5, W 44748 ‘Eiﬂﬂﬁ

Bl BEEAFIEER T 1, RS 2] 3 A i), K
ST TTRRIAE] 94. 703% 45 R IR 3, BEFEA L
PRI (G R, DL A R ] 8 T
A7 1T 2 2R s R AR (B G 3 > a3 R 1 1Y
AR, UL AT ERELY 3 > S g T DL s KR
M A 25 B8 BB AR R AR AL, T 3 S AR
SrPEAT B R R B — R AT, LA 4

P35 R A AR P LA 4R LA T IE S , e e
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JEARBNRY 17 A AT W WA HE 3 AN F2 100 v e e
R, R 1 AR o) 3 B i BT R RIS, LA XL
TR 12 B B 25468 IX 40 P VR BR80T
HERELE R FTHE 1 3 B0 %ot I 28 o K 1 0y
W9 17 (JEAEHZB,) I8 I 12 I 13 ik 17 1%
14 LIP‘I6 1T (FEILAEEE) I 15 6 10 16 5, W]
551 BRI, Tﬁﬁﬂaﬂfﬂiﬂﬁﬁ%i
ﬁf’“w/u%w}ﬁ 552 Eﬁ%ﬂﬂ“%@ﬁa&jﬁﬂﬁ
WS 4 (JLASER) W3 6 I S  FRITHXAS
WA AEAE —E R, 53 i)ﬂiﬁj\ﬁﬂjm’%l
(JRJLER) -

R3 WartHERREERERT ZT0HE
Tab.3 The eigenvalue and cumulative variance contribution

rate of Pterospermum heterophyllum

Principal Initial Variance Cumulative variance
component eigenvalues contribution rate/% contribution rate/%
PC1 10. 800 63.527 63.527
PC2 4.274 25. 141 88. 668
PC3 1. 026 6. 035 94.703
124
10+
8-
]
ER
g
g 4
24
0+
-2 T T T T T T T T 1
2 4 6 8 10 12 14 16 18
Component number
E4 #artfts R0 s E

Fig.4  Principal component analysis of Pterospermum hetero-

phyllum

2.5.3  IE A /N Z3-H1 51 o3 B (OPLS-DA )
FIH SIMCA 14. 1 44, B OPLS-DA % 17 A~
AU TRIFR A T 20 A, 45 SR UL IET S , 245 44 1 S 25 i) 3R
3, HAIR S RED AR -2 H 7 HIMRFE
WA X B 0 P AR 1Y R R, 4@ B OPLS-DA A Bl e
17 AAERRY VIP (E I AR BNHE, WK 6,455
OPLS-DA & 5 vp 5 15 F1 B % 52 (H ( variable impor-
tance in the projection, VIP) 47434, LA VIP >1 f
AR 22 bR s, i e ) 4 S22 bR, X
@J 1B 2450 1) 52 o e BE AR O 0 T (IR AR R
By) > i 11 (FRILKFR) > g 12(CRHI) > 1§ 13

£ 2326 -
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R4 WAt LWEETRTERE

Tab.4 Initial factor load matrix of the sample of Pterospermum

heterophyllum
There are Load
common Principal Principal Principal

peaks component 1 component 2 component 3
Al -0.176 0. 058 0.972
A2 0.49 0. 839 -0.092
A3 0. 056 0. 965 0. 088
A4 0. 083 0.976 -0.124
A5 0. 659 0.731 0. 098
A6 0.212 0.936 0. 054
A7 0.99 -0.083 0.031
A8 0. 987 -0.046 0.01
A9 0.991 -0.099 0.038
A10 0.893 -0.111 -0.095
All 0.917 0.16 -0.081
Al2 0.979 -0.179 0.037
Al13 0.972 -0.208 0.047
Al4 0. 967 -0.192 0.023
Al5 0. 899 -0.257 0.112
Al6 0.936 -0.073 -0.018
A17 0.97 -0.182 0.041

CBrarIRR) , A ARS8 03 v] RE T 8502 A A o
FHEZESINR  JEH AR B EAEH R B, LRILK

EEAMR SRR, B, BEiE 5 2 s B E
PRI BRIt S

4
Q;
=1
¥
- 2

3

4 T

4 3 2 1 0 1 2 3 4
1.001 63*(1]

B 5 &GRS OIE R R /N = 384 7 447 (OPLS-DA)
#wam

Fig.5 OPLS-DA scores of Pterospermum heterophyllum
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’1«
ISRNERN IS P
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B6 #avrtmtsE R EEREWRYE(OPLS-DA) 1y VIP
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Fig. 6 VIP value from OPLS-DA load diagram of Pterospermum
heterophyllum. n =6
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2.6 MEBMatHFINLBRL,EE

KR SUE gL A CA PCA J PLS-DA XA
VR 1 TR0 A A% 25 64 R4 T RIS S04, 3 PCA A A
9 g7 (JRAEHE B,) M8 I 12 1413 1% 17 14
14 0 16 W 11 (FRILAE) Mg 15 0§ 10 0§ 5 1§ 4
JLZRF) W3 06 055 DL 1 (JFRLRIR) /&
M) AN [P R 0 1 AR 245 0 T it A RRIE AL 22 A3 FR
PLS-DA Z5 A %01, VIP > 1 B 7T(JFAEF K B,) .
WEIT(RILASER) 0 12 (CRAN) KIE 13 (H 45
M%) , 2 BN TRIHE U ] 1) 5 it 25 S A0 K, 2 i 1 T A
125 SRR LS

A 2 X 38R T PR A [ AR P 7 A TR St
RAERTRE , 28485 B SCHR, I R RS OE A5 B4k &
Wk LR RILER JAIEE R BIYA &

RS At R N AET R AR R

IPIRIER, HRILR R SEAT R S EE R, %
JEF P 254 Z2 10y 2 RE R DRI AT, A T 2544
JRCEE bR RO LSRR A EERS L, i B RILZRR A
HR B, XA RA PRI MY, 25 b, A5k
B AFULRIR JRAETT & B, RILASE A # A
22 SRR B HEA T 5 R E

2.6.1  RMECRFE  AFEIRIOS I FOLA
B RILKRER JFEAETT R By % 2.8.1.1.5.8 mg 735
%20 mL,SR)5 H % 0. 14 .0. 055 .0. 29 mg - mL ™' {4
TG XTI, 20 3 0.1,0.5.1.0,1.5.2.0,
2.53.0 mL M EEEAE 10 mL, 2. 17 Tl
VI (B TR, ATEREVR I (g - mL ") SyRsiAk
i, AR TRUR AL TR y 22l bR 2, TH 4K
PR AR AR (r) AR AR S

Tab.5 Linear equation, correlation coefficient and linear range of Pterospermum heterophyllum

Comparisons Regression equations r Linear range/pug - mL ~!
Protocatechuic acid y=4152.7x +359.3 0.999 4 1.4-42.0
Proanthocyanidins B, y =9 708. 5x +24 391 0.999 3 0.55-165.0
Epicatechin y =7 507. 6x —44. 48 0.999 6 2.9-87.0

2.6.2 FHEAEMSE  HOR— 8 a4
(SU) 4% “2.2. 17 TR J5 kil 4 6 O (sl ah ¥,
2. 1R @A AR AR AR IFULR IR R LR

RO MEEEIUEFRLIBER, n=6

RAAEH R B, 0 RSD fEH 25 2.40% |
0.71% 1 2.23% (n =6) , 45 R LW, A )7 L H B
Rafo 4RI 6,

Tab.6 The reproducibility of the control substance was examined by the experimental results. n =6

Comparisons Weigh the sample size/g Peak area/mV - s Content/mg Average content/mg RSD/%
Protocatechuic acid 1.000 3 45 226 0.432
1.000 1 42 380 0. 405
1.000 1 42 627 0. 407 0.416 2. 40
1.000 3 43 846 0.419
1. 000 4 43 900 0.419
1.000 0 43 175 0.412
Proanthocyanidins B, 1.000 3 495 727 1.942
1.000 1 496 829 1. 946
1.000 1 500 020 1. 960 1. 941 0.71
1.000 3 490 316 1.920
1. 000 4 496 797 1. 946
1.000 0 493 461 1.933
Epicatechin 1.000 3 186 373 0.993
1.000 1 179 876 0. 959
1.000 1 189 137 1. 008 0.977 2.23
1.000 3 180 247 0.961
1. 000 4 185 071 0. 986
1.000 0 179 080 0.954

2.6.3  NAREIMCARSIEE R PRI R
AR 2 A AR 0.5 ¢, Jk 6 0y KSR E, 2
IR A X BRI L mL, #2252, 2. 17 R 7
P A5 G A VA IR, 4 2. 1T IR A A 1

T E 2GR 2R 2024 45 12 H 5 59 55 24 )

T AR, A R LA IR VR ILAS R R AE T R By
RE [ U 2R 43 3]y 97.09% 98. 36% il 96. 67% ,
RSD {43 51 4 1.80% .0. 86% #1 0. 67% , 4§
WE T,
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RT WETHEEFERELIRLER, n=6

Tab.7 Experimental results of sample recovery of Pterospermum heterophyllum. n =6

m( Sample ) m( Original ) m( Added) m( Found) Recovery Average RSD
Comparisons

/g /mg /mg /mg /% recovery/ % /%

Protocatechuic acid 0.501 7 0.208 0.210 0.414 99. 043 97.09 1. 80
0.502 5 0.208 0.210 0. 400 95. 694
0.500 9 0. 208 0.210 0.396 94.737
0.503 6 0. 208 0.210 0. 409 97. 847
0.505 2 0. 208 0.210 0.413 98. 804
0.504 1 0.208 0.210 0. 403 96. 411

Proanthocyanidins B, 0.501 7 0.971 0.970 1. 905 98. 145 98. 36 0. 86
0.502 5 0.971 0.970 1.911 98. 454
0.500 9 0.971 0.970 1. 879 96. 806
0.503 6 0.971 0.970 1.917 98. 764
0.505 2 0.971 0.970 1.927 99.279
0.504 1 0.971 0.970 1.916 98.712

Epicatechin 0.501 7 0. 497 0. 488 0. 960 97.462 96. 67 0. 67
0.502 5 0. 497 0. 488 0.945 95.939
0.500 9 0. 497 0. 488 0.953 96. 751
0.503 6 0. 497 0. 488 0. 959 97.360
0.505 2 0. 497 0. 488 0. 950 96. 447
0.504 1 0. 497 0. 488 0. 946 96. 041

2.6.4  AFEFHEEMAEENE AN
[t ORI R 25 B R R (2 3 5 0) 45 1.0 g, 3%
“2.2. 17ROy ik A . k2. 17 IR @i
FAFHERE I E FULRIR RILAR R JEAEH R B,
o GIRILES,

RO B

NS e 2 - SN IV N TE 3 R @ NI EI R DI N
3RO 7] (B3 %k 50% W . 75% W1 . 100%
H i 50% L1 75% L E 100% ZE) A [al $Et
[[] (30,45 .60 min) A[EPEHE EL (1:10,1:20,1: 30,
1:40) Xif 1 5 B 245 4 45 S0 €033 8] K 5 5 D
s, 25 R A B« 2 BT 2% B JBUIRE [R] B RR HE %
T 0 P i o ] i, i ] B 5 N TG B B A
RT3 50 75 % FP AR R 0 0 T RS ORI 5 o A8
Z . BRELE R 1020, (R 5350 75% F B 75 4 B
30 min SNSRI B, il K LB, 5
JLZEIR JRAETT 2 B, RILA R TE 230,280 nm 4b
AR, 7E 280 nm T H ARG S B BE B P
b, 0k 280 nm S AE K B T L0 1% UK
Bt K | 050 1% B R /K & 2 JE-0. 1% B R /K 3
SRR R G5 R BN, CIE-0. 1% B IRK RET
R B RUCRAT , W B G0, 1% W R K AR M It
BlH .

R T BT R DX G 7 b6 T AR 5, AR SE G S
FHAHARLBE Pt SR 2 0 #r \PCA J3 #7 Al PLS-DA 1Y
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RS 30MBMAMIMERERSEENELE R
Tab.8 Content determination of three chemical components in

30 batches of Pierospermum heterophyllum

Content/mg + g~ !

N Protocatechuic acid Proanthocyanidins B, Epicatechin
S1 0.219 0. 141 0. 144
S2 0.117 1.434 0.811
S3 0. 167 0. 897 1.291
sS4 0. 625 1.221 1.093
S5 0.203 1.302 2.137
S6 0.103 0.277 0.52
S7 0.153 0. 878 1. 408
S8 0.249 0. 747 1.293
S9 0.191 1.571 2.48
S10 0.179 1.419 2.276
S11 0.153 1.78 1.912
S12 0.58 0.413 0. 809
S13 1. 498 0.433 0.751
S14 0. 627 0. 351 0.713
S15 0. 499 1. 653 1.811
S16 0.763 0.98 1. 457
S17 1. 676 0.139 0.278
S18 0. 664 0.272 0.477
S19 0. 485 1.249 1. 861
821 0.265 0.979 1. 492
S22 0.364 2.171 2.336
823 0. 401 0. 409 0.746
824 0.482 5.134 2.261
825 0.349 0.612 0. 86
826 0. 463 5.556 3.381
827 0.297 4.419 2.501
828 0. 186 1. 825 2. 467
829 0.443 0.363 0.71
330 0. 361 1. 659 1.473
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