ET HPLC EYEEN—NZIFZ Ao EESTHEBRETNHAR

ARG, A, TR, R, FNAAE (1 gk s MR 2 S TR, BRI R 72600052, PG IR € A 1y e
W R BIIERE . BEPE % 726000; 3. BRPE A2 A A A 7, BEPE T 726000)

WE: BN #32EmBbied a0k e # (HPLC) Sk s B # 2K T4 —nl 237 (QAMS) H R 45 % R4 &2 M & % ik,
Fik CRA HPLC Rz aimé LA LG 4 AN E 0 47 Mk ey 35 s B 3%, AT ARUE R, 4R E A (HCA) |
E Sk = F k- H1 3 54T (OPLS-DA) 3+ M3 AT 40 3 BEX AR A1 547 . 10 QAMS H R, A BB 3 A 5 A A4, F o 5
HEMBEH B EAEF A SLNF FETFH SRR EORAERRSBITLEMNE, SRR S A L7,
HR T4 I I B, A E AN 0.785 ~0.989, 472 30 NEAME, RESHK AT SRR A 3 £,
OPLS-DA ¥ f A A4 LA = R i B A 47 R 5 (Q° >0.5) o KJA QAMS k155 9P 47k (ESM) il 5% 47 SLAE & o 6 A1 HE R,
SWEETERANRLEF(P>0.05), RE ZHAFRTERERSEETEAENELF(P<0.01), HEMEF B EMEF A4
R FETHF EAF ERRT O RS EZEHRTOFHEE LA A7 d(4.50,20.58,0.52 ,2.39.7.46,
1.76 mg + g™') WL & (0.90.9.26.0.36.1.39.3.84.3.87 mg - g') .\ % (0.82.8.74.0.29.1.16.2.64.1.75 mg - g™ ) . Fc @
(5.18.55.10,0.88.3.36.,13.11.9.25 mg - ¢ ') . & FRE KRR G E B ML PACFE RS EM A2 7 0 B & 5T H RS
CEABRKGY 0, kAR B EBER T BN RS EERG, E20EMEH HPLC J8 B # R % R a2 5 kR
A, A F IR BV EE K T A 3 2 A R 3P B BUR BRI R ARE

KRR A I B 3 & AR AR R A FAE XGRS — ] SR R

doi:10. 11669/cpj. 2024. 15.010  HE4HESRI17T  XEREML:A  XEHS:1001 -2494(2024)15 - 1429 - 09

Quality Evaluation of Forsythiae Fructus Based on HPLC Fingerprint and QAMS Multi-Component

Content Determination

DENG Hanshuang'*, LI Xiaoling'>, WANG Xin', ZHANG Lang', SUN Jinjuan® (1. College of Biopharmaceutcal and
Food Engineering, Shangluo University, Shangluo 726000, China; 2. Shaanxt Qinling Industrial Technology Research Institute of Spe-
cial Biological Resources, Shangluo 726000, China; 3. Shaanxi Xiangju Pharmaceutical Goup Co. ,Lid, Shangluo 726000, China)

ABSTRACT: OBJECTIVE To establish the HPLC fingerprint of Forsythiae Fructus and develop a multi-component quantitative
analysis method based on quantitative analysis of multi-components by single-marker (QAMS). METHODS The fingerprints of 47
Forsythiae Fructus samples from four provinces, including Henan, Shandong, Shanxi and Shaanxi, were established by high perform-
ance liquid chromatography ( HPLC), while their similarity was evaluated. Chemical pattern recognition of Forsythiae Fructus was
studied by hierarchical cluster analysis (HCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA). The content of
forsythoside B, forsythoside A, hyperin, arctiin, phillyrin and phillygenin were determined by using QAMS, and the differences of
samples from different producing areas were analyzed. RESULTS The fingerprints of 47 Forsythiae Fructus samples were established
with similarities ranged from 0. 785 to 0.989, and a total of 30 common peaks were identified. According to HCA, the samples were
divided into three groups. OPLS-DA analysis can effectively distinguish Forsythiae Fructus from several producing areas ( Q* >0.5).
There was no significant difference in the content of 6 components in 47 batches of samples by QAMS and external standard method
(ESM) (P>0.05), but there was significant difference in the content of active components in samples from different origin (P <0.01).
The average contents of forsythoside B, forsythoside A, hyperin, arctiin, phillyrin and phillygenin in samples from different provinces
were, Henan(4.50.20.58.0.52.2.39.7.46 .1.76 mg - g~') , Shandong(0.90 , 9.26.0.36.1.39.3.84 3.87 mg - g~ '), Shanxi(0. 82,
8.74.0.29.1.16.2.64 .1.75 mg « ¢'), Shaanxi(5.18.55.10.0.88.3.36.13.11.9.25 mg - g”'). CONCLUSION The chemical
composition of Forsythiae Fructus samples from different locations was similar, but the origin factors had a significant effect on the content

of active ingredients, and the samples from Shaanxi province had the highest content. The HPLC fingerprint combined with the simultane-

EETE 851 T IR R L TR W) (2019ZY-FP-02) ; BG4 BLE 1 RI 5T H B B (2022IM-487 ) 5 7 % 2 B B - A1 i & X015 < 0 H %%
Bh(20YSZX02)
TEERIT ABIER, T 0l BB BFSED7 2R ] Tel: (0914)2329816
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ous determination of multi-component content analysis method established in this study is stable and reliable. The fingerprint combined

with the chemical pattern recognition can provide a basis for the identification of origins and quality evaluation of Forsythiae Fructus.

KEY WORDS: Forsythiae Fructus; fingerprint; HPLC; chemical pattern recognition; QAMS; quality evaluation

%0 R K R B A W) % ¥ [ Forsythia suspensa
(Thunb. ) Vahl] iP5t sk PEMoE, BA
TR TS, , B AR AR D3, H TR 97
WHEE TR RAANCE P AR
VA AR B L L PH R A G o Bk
R R S A S0 T I SR A, ZE 3 W TSR
SRS R, BT, 1 3 T IR
B B P BRI L B
Wl B %, FE R OIS (B A B
C.D.E 420 RFh) ARNERECGEMYE  EMIER .
B35 A 40 A0 FIHE KIS CREXT & A2 )
A a-JRM BRI KM N RAAEE AT
Tl kSR HA LR W PURTE TR
R K 40 I 38 26 35 RO o 3 T R RO AR 03
(HPLC) Ay 245 S0 15135 B % B 0 4 T b Sz ke rhr 24
AR RRAE , REAR S A B v 24 iy 2 — M R,
T AR il p 2 B, B IR rh 2577 i B AR
Fo “—IZPE” ( quantitative analysis of multi-com-
ponents by single-marker, QAMS) i K J& f1 Wang
SEUR TR TR TR 2R S NS
(] AR A TR R 5, S B T 2R —Ffou) B8 58 il 22
ML o3 8 R 23 BT, R A AR I A, i
YERCE . HET QAMS HAR T i v [ 28 8 ) Wi s
THZ R R R ZE L MR A R
E , A SCHR AR TE 2 5 AR TE R 25 8 Kb 78 2 1 Jo i
Pl P R AR B ARG R O H A T
7 ML A R i o 22 S, A IS AR Y L Lo TR L

K1 FAGHREHAES

Tab.1 Sample information of Forsythiae Fructus

ARAE OISR 47 By RE N  ESL T I R 2 B 4 IR 3
FIZET QAMS HAR, nJ [a] il % 2 ¥l i 1 A L%
BEH B g2t A2 T GERT ERIEEK 6
MOS0 R, O SR A VRN 1 2 B R T
RS F o

1 NFE5Hm
L1 &

Byt LC-20A 3 2508 HR 4 354X (B8 7E L I <
PLUICHE HERAS  PDA KN4 55) | 35+ Wond-
Sil C4 Superd(4. 6 mm x250 mm,5 pum) ( H A 553t
AT)) ;LA230S BIH 173 H KV (FE 2 H M K- 2
] ) ;SB25-12DTDN HYji 75 i $2 B (7 o8 2 429
FHBM AR A ) 5o
L2 5

SR (L5 200406 , Hh [ £ il 24 A E IE Y
Bt) s 22kt (A5 171224, Jb ot ik 22 R AE Y4
ARABRAT) 5 B E A5 210507 ) 3% MG
B(4lt'5 210204 ) &A= (it 210807 ) \4-3% 1
(5 210505) (dbstrhREBRR A W), B B XS i
A 2 EE X = 98% 5 WISy €5 40 5 TP BE (BRI O 43
4 2K (B BRI A ) o
1.3 ##

47 HELG A RE AR B LLPE T e BT L AR AR
M, 28 IR BE RS B B/ Hholl 25 I 4 5 AR
Bli% 3 J& H W) 1% 38 [ Forsythia suspensa ( Thunb. )
Vahl ] (i TSR, HEMEEILEK 1,

No. Origin(in Chinese ) No. Origin(in Chinese) No. Origin(in Chinese) No. Origin(in Chinese)

S1  Xixia, Henan (JA[ g PG ) SI13  Dingtao,Shandong (11 4:5E M) S25  Pingshun, Shanxi ( 11 F5F)T) S37  Zhengan,Shannxi ( BRP 1F2¢)
S2  Xichuan, Henan (J[RgiH7)1]) S14  Jiaxiang,Shandong ( [LI4<754F) $26  Jiangxian ,Shanxi ([1/F625) $38  Huazhou, Shannxi ( PEPGHEIN )
S3  Lushi,Henan(Ji[Rg 5 5) SI5  Anze ,Shanxi ( [LF5225%) S27  Yongji,Shanxi ( (L P§ &) S39  Danfeng,Shannxi (PGSR
$4  Lingbao,Henan ([R5 25%) S16  Changzhi,Shanxi ( [LIP§H:34) S28  Yongji , Shanxi ( [LIPH7K3%) $40  Huanglong, Shannxi (BPG#5 )
S5  Fangcheng, Henan (JiR J73i%) S17  Changzhi ,Shanxi ( ILIF§KIA) $29  Anzhe ,Shanxi ( 1L|P§Z¢5) 41 Zhashui,Shannxi ( BEPGFEK)
S6  Neixiang,, Henan (JA[F§N % ) S18  Anzhe,Shanxi ( [1|PGZ2%) S30  Anzhe,Shanxi ( [1|PGZE%) $42  Luonan,Shannxi ( P58 RS )
S7  Zhenping , Henan (JR] B§4HF- ) S19  Anzhe,Shanxi ( [LIP4%¢%) S31  Qinyuan , Shanxi ( ILIPGILTE) $43  Shangnan , Shannxi ([P ERg )
S8 Tongbai,Henan (JARGHF) $20  Qinshui, Shanxi ( [LIPGI7K) $32  Qinyuan, Shanxi ( [ PEI0E) 44 Shangnan, Shannxi (BEPGRIRE)
S9  Caoxian,Shandong ( [L| < H.) 21 Qinshui, Shanxi ( [LPGIL7K) S33  Qinyuan , Shanxi ( LLIPGILE ) 45 Shanyang , Shannxi ( PG L FH )
S10  Juye,Shandong( Ll Z<ELH¥) S22 Yongji,Shanxi ( LPG7KF) S34  Lingchuan , Shanxi ( 1L/PGEE)1]) $46  Yaozhou ,Shannxi ( BEPGHEMN )
S11  Yuncheng,Shandong( IIZ:%35) || S23  Qinshui,Shanxi (1LIFGIL7K) S35 Lantian , Shannxi ( G5 H ) 47 Yijun,Shannxi (PG EE)
S12  Yanggu,Shandong( ILI%<FA%) S24 Yangcheng ,Shanxi ( 117G BH¥%) S36  Shangzhou,Shannxi ( BEPGRFTH| )
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2 #AEEHER

2.1 #HuEEwET

2.1.1 (A E R H A BOER TS R A
i, BREATUS  RE, 3 SARUEL L . KSR
HEMZMEIR 1.0 g, B HIEFIREHN B IA
BT E70% HIEE 25 mL, ZE%5, R B &, 5 (2
250 W, 5K 40 kHz) 463 30 min, U, 0%, FRHK
PRAE B A, LA 70% HI RSN 080k e, $2 5, PR s 4t
U8 QI LL 0. 45 wm GALIERRE g, RIFS
2.1.2 XPEESERTISE  OREARIBCE X B I
i, T RO B RRER A 0.625 4 mg - mL~' 5
fiEtF B 0.261 0 mg - mL ™" 4577 0.238 7 mg - mL ™" %
IEF 0.248 8 mg - mL. ™" AZZBH0.291 8 mg - mL™" |
BT 0.142 4 mg - mL 7 (IR A X LA
0.45 wm GWALIEREE , BIFS

2.1.3 %% WondSil C,, Superd & 3% £+
(4.6 mm x250 mm,Sum ), WA EE(A)-
0.4% W BR (B), B FE ¥t L2 /¥ 0 ~ 30 min,
20% ~35% A ;30 ~ 50 min,35% ~ 60% A;50 ~ 55
min,60% A ;55 ~57 min,60% ~20% A ;57 ~60 min,
20% A, ii# 1.0 mL - min ', KR 35 C, BEAE R
10 WL, KM K 230 nm,,

2.1.4 FEmERR WS SRR, G
“2. 11 IUR D7 i a paA A F IR 2. 137 IR
JIE SRR 6 W, LLERBRTE A X IR, 7 H 5 A
A W A AR B (B S A T AR, 28551 R, 454t
A WA AFRT D B 5 A X i TR B 74) AH X o 14 D 22
(RSD){HRI/INT 2. 0% , RIS EAE 5 BE R

215 FRErkElE HSL SR IS A e I
“2. L 17N Iy ik A A TR, 23 I 0.4
10.24 48 72 h J5HR“2. 1. 37 TN Jy kb it , DL
PR A A0S IR TG A A7 0 5 A 0 O B 5 A0
XU AR o S5 7, 2% 2EAT W A G O B2 (B AH
XF T AR ) RSD {15 /N T 3. 0% , 32 A3 5 i W
1E72 h WEA RIFRIFEETE

2.1.6  HEEME ST SAE S A 17
NP2 B R Ny S i 2 1 B S O i A P MR | O A
“2. 137 F kit RE, LA R T A X B A
HoA LA 0 f) AR X O B (S5 A e AR, 25 2R
71N A AT I RO DR B (EL- 5 R 0 I TR Y RSD (]
BPINT 3. 0% , KWz 7 ik B RAFRYE 1
2.1.7  FRGUERE ST B R O, 7R
“20L 17 IR J5 ik, a3 i e pt e v, 4R TR
“2. 137 UR Iy AR AT IC R 3 1R . K A

R 27 s 2024 1 8 J1 55 59 0 15 11

A7 HAE dh OIS 3 A P 2 (I ORI AR B
PR ARG (WA 2012. 130723) , 3047 Ue 06 1
FRTE AT AL AL T R AR P/ ST RS IR,
IR FEE , IS 6] 7 11 0.5, 4551 47 $HE %8R 15
o P Kot B S (B 1 ~2) o DU A
AU 30 A, o 13 S IR B 14 S0y
BN A 17 S G2 20 SR SE T
22 SR 29 SN IR

r ;7IA
0 5 10 15 20 25 30 35 40 45 50 55 60
t/ min

B 1 47 b A0 % RO A & 1 (HPLC) 45 S0 i
Fig.1 HPLC fingerprints for 47 batches of Forsythiae Fructus

14

29

2
21 ‘

|
19 I 24
1(3‘\ 16 1

2| ‘
‘ 8 “} 2527

10 20 l23 2628

| 6 8 9 | | IS
AL 7 e el e [don, i
13 14 17 20 ' 20
I

B A /n\ ) ,4‘LL )
r T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60

t/ min
13 — R TY B3 14 - JEBR T A5 17 - B 2ZBkH;20 - 435 7722 - 145
529 - ERIE R oAb A R A
13 — forsythoside B; 14 — forsythoside A; 17 — hyperin; 20 — arctiin; 22 — phill-
yrin; 29 — phillygenin; Other peak components unidentified.
2 EAAHMATEAEEE(A) R ARG EEE(B)
Fig. 2

Chromatogram of reference fingerprints of Forsythiae

Fructus (A) and mixed reference substances (B)

2.1.8 AU R 47 dtLid 25 A AR AL HPLC
IS AP 2Y R S R W RS, T
HARLEE . PR AAERLAHUEEAE 0. 785 ~ 0. 989 Z [l , &
Y 7= i R 3R 0T T 24 o T A — T AR i R
557 R A 0 R M TR A G A A
JE=0. OfRENh b7 B R 63. 8% , R W] 22 Bk Lk
ity A 2 B 23 3 B S T 24 b R A R AR
AR b S R SO AU R AR L 2.
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T2 47 #E A A HPLC 45 S0 A0 UK
Tab.2 Similarities of 47 batches Forsythiae Fructus

No. Similarity No. Similarity No. Similarity No. Similarity
S1 0. 969 S13 0.874 S25 0. 906 837 0.982
S2 0.954 S14 0.812 S26 0.934 S38 0.948
S3 0. 862 S15 0.937 S27 0. 865 839 0.989
S4 0. 867 S16 0.922 S28 0.852 840 0. 854
S5 0.935 S17 0.930 S29 0.789 S41 0.979
S6 0. 967 S18 0.915 S30 0. 851 S42 0. 969
S7 0.872 S19 0.874 S31 0.977 843 0.920
S8 0. 889 S20 0.912 S32 0.917 S44 0. 947
S9 0.923 S21 0.924 S33 0.974 845 0.974
S10 0.936 S22 0. 897 S34 0. 807 346 0.918
S11 0. 881 S23 0. 905 S35 0.933 S47 0. 898
S12 0. 785 S24 0. 961 S36 0.976

2.2 (A RRA A7

2.2.1 BRoHr(HCA) - DL 47 HEE @25 b (i
FECE 30 A S AT e U i AN A2 o, I SPSS

23,0 1A, LI J7 BR PG R O IXC M), >R 4 ) B 4
LT IR AR LK 3

Clustering distance
5 10 15 20 25

wn
>
[TTTTTTTTTTITI]

[T T TTTTTTI

w
4
I
I

il

it e

707}
[
© o

S45

ARy 10 B, 47 HERES TR 3 (T V1) .
47 batches of samples could be clustered into 3 classes( 1, I, I ), When the

clustering distance was 10.

3 47 BLERLH MR EMRE

Fig.3  Cluster analysis dendrogram of 47 batches Forsythiae
Fructus
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MR FEE/NT 10 1,47 HEZE B2t T &8 3
Jeo 1 2ILA 34 AREGL, Aok FBRIE 4 407 X
12& 6 RS T2 7 AL R IR TR,
2R 4Tk B R 24 1 UM G B 3t 7™ DX B
ARE T, RIS T X ) & 25 M e i ot B
—ERYRE
2.2.2  IES o 3R EE-H 5 43 4 (OPLS-DA )

R — 25 A W ¢t TR 3R X % R 24 b R Y 5

M), 3t A [0 VG T 5 X3 R 2 A R o T 2
SERIBREW , DL AT #2451 48 R3S 30 I A
W ey e T AR A 72 e, W T SIMCA 14 1 B4 AT
OPLS-DA 734 (&l 4) o H1 18 4 BT, Bk 74 45 4 i
5 HABRE LB T B0 19 70 85 5 73 OPLS-DA 47
B R, =0.714,0% =0.585, ¥ KT 0.5, F B 1Y
T IHE , R T B VY 4 58 A% G 18 M ™ X 5 H A
7 ] F ) )

2 G B HAYE R R {H (variable importancd for
ghte projection, VIP), DA VIP > 1 §f % H & 5 %5
(KS5) . pRici 22 Enar 11 B, 35 ok dy )/
IR W 30 W 13 (JEREMR 1 B) (U6 23 (I 27 I
29 (HEMARER) W 19 I 28 I 18 I 14 (i B IE
A) I T IR 2 X BB R DR VY R A A 3%
0T 22 S Y AR AR R BT, AR 7 T g A
BT s ] AR Sk DX DX AR A 2 — o
2.3 ZHAHH QAMS 4B T
2.3.1 A% 50 S bl i 0 RO R A TR
“2.1.17%2.1.27“2. 1. 37U R ik,
2.3.24MRAFL A ERBC2. 127 R
TRA5 X R P I e, P P R A [k B, A
I3HT, A0 S0 BT LR R T VR R O B A AR
(X) JMERBNMPALTR (V) 22l el £k, DLAE 1 L
10: 1 1 E SR (LOQ) , fEMe bL 3: 1 3 H A I R
(LOD) 4R 3,
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I Shannxi
34 M Henan
) .822 sh T — L M Shanxi
T S42 - Shandong
1 $43 5““5* . S41@s6 @ 1« 8
T 15 @@ S40 ° 52‘
g 1 521 S38 .
o T SO S5@ ST 'J»" S35
2 & $32@ g3 : s1 @O gy
2 -1 §46 S5 \ RELI
= o T v @sio SI12. gp
s S20 e
......................... o S26
B SI7TM.... Sldaq-
—4 T T T T T T T T
-10 8 -6 4 2 0 2 4 6 8
1.00049 * /1]

B4 FFE M E R R /b = 5k k- A 24 (OPLS-DA) # i
Fig. 4 Scatter diagram of OPLS-DA of Forsythiae Fructus from different origins

2.5

2.0

VIP[3+2+0]

0.5

o
1

30 13 23 27 29 19 28 18 14 1

2 16 12 7
Common peaks ID

BS 47 #E A2 A 30 N A A OPLS-DA A B 8y VIP fE, n=47,x x5
Fig.5 VIP values of 30 common peaks of 47 Forsythiae Fructus samples in OPLS-DA model. n =47 ,x +s

R HAAMARRLEEMNTLEXRRER

22 25 15 8 6 11 3

24 21 10 26 9 20 4

Tab.3 Linear relationship of effective fraction content determination in Forsythiae Fructus

Component Regression equation 2 Linear range/mg + mL ~! LOQ/mg + mL ! LOD/mg + mL !
Forsythoside B Y=7077 177.963 1X -20 977. 504 5 0.999 5 0.0435 ~0.261 0 0.027 1 0.008 2
Forsythoside A Y =4 800 254. 659 5X —20 643.587 4 0.999 4 0. 0652 ~0. 625 4 0.037 8 0.0115
Hyperin Y=11 115 033. 145 0X +2 777. 047 4 0.999 4 0.0486 ~0.291 8 0.017 2 0.005 2
Arctiin Y =6 906 738.002 3X -2 940.477 9 0.999 8 0.0237 ~0. 142 4 0.006 6 0.002 0
Phillyrin Y =5 940 465. 525 2X -2 503.057 4 0.999 6 0.0398 ~0.238 7 0.006 7 0.002 0
Phillygenin Y =8 972 467. 100 4X -2 246.935 7 0.999 8 0.0415 ~0.248 8 0.004 4 0.001 3

2.3.3 RWEEE RS2 127 BN A X
WERVATR 10 L %72, 137 B~ (A SR PR S UERE 6
UK, TESRA X A it T T B, A5 a4 R 17 B i AR
A 22T 2R 25 T ST R R 0 i B
RSD {# 43 51 4 0.271% ,0.203% 0. 215% ,0.312% .
0.223% 0. 278% , KW IT ML ARG R L 47

2.3.4  RoEtEiksy B2 127 TR A IR
ARV RE R, S0 B TR 0.4 ,10,24 48 72 h IR
2.1 37 IR TR HERE I SR A X A (S T i T B
THERIRE T B R A 2B AR T R
AT | % 9 i 2 0 T B RSD {E 4353 0.309% |
0.219% 0. 387% ,0.420% 0. 432% 0. 324% , W]
PIPAHIE £ Xt BRI BE 72 h IR

2.3.5 HEAEMERAE RIS 52 b

U 257 s 2024 4 8 F1H 59 B 15 )

AR, 2 1L IR ik, P AT A 6 ik
AR, PR 2. 137 TR D5 IEHERE  JC SR A 1 I 4
orETEIEEIER, 135 N B O A 22k
VRS TH ERH R Z g A RSD (B 75
A 1.191% . 1.267% . 1.604% . 1.517% . 1. 078% .
1 121% R i O3k AT R B Ak

2.3.6  FHXHAIE P T SRR B AR L
“2. 127 TR PR GO BRI, 2 42. 1. 37 TR
Tk EGEHERE 12 0K, TE R 450 IR i 15 e 1T AR, 8
FEEBEH A IS, 35 A 50T A0 IR A
AR IE P T (f0) s 3520 3K 2 A4 0 B AL YA T
PREE(R,) HR I 4,

.f;/s =f‘1/.f;:Aipl/A1ps /Z-\\J—:ﬁ:(l)
Ry =ty /1ty /L\\:Tit(z)
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K LN RF O R LN SRR A
NS YT AR, p, NS W) SRR E , AR Fp il o3
WRETRI R, o, SR 1 D 553 I3 o R T 5 2, SRy PN 2 W) R B I
(], ¢ 2 0 B0 PR B ST TE]

R4 EBEGAPEAEN KL N AREERF(f,) 5 M
REME(R,,)
Tab.4 Relative correction factor (f,,,) and relative retention

value(R,,.) of the components to be tested in Forsythiae Fructus

Component s RSD/% Ry RSD/ %
Forsythoside B 0.981 0.422 0.95 0.326
Forsythoside A 1 - 1 -
Hyperin 0.972 2.651 1.12 0.415
Arectiin 0.251 1. 505 1.26 0.216
Phillyrin 0.344 1. 665 1.33 0.337
Phillygenin 0.334 1. 809 1.55 0.359

RS G AR K 28 A BB

2.3.7 AR EE BE AR (external
standard method , ESM) | & & A SO1 S+ 5 K
i KPR 6 07, B 1.0 g MBI SRR &
A AR B OERNE T A T RS
T ERT E R R X B 2. L1 IR
R A A AR, F 2. 1 37 T T R HERE AT
THIRA 2 I3 INFE TR S5 R LK S

2.3.8  FESNIUE  HOAS AL UCRE Al A, 7R
“2. LV IUT Iy ikl g e U, #2137 IR
iR AT 30 SR B i 3 [ rh & 1 D 2 Oy
AR TR AR o A REGFAT AR 3 4y, B .
K QAMS Bz BR A 3 11 S 8 I 5 ESM 1k
BRI 6,

Tab.5 Sample recovery rate of the components to be tested in Forsythiae Fructus

Compounds m( Content) /mg m( Added)/mg m(Found)/mg Recovery/ % Mean recover/% RSD/ %
Forsythoside B 6.09 6.52 12.21 96. 85 98.99 2.67
6.09 6.52 12.25 97.16
6.09 6.52 12. 14 96.31
6.09 6.52 12. 61 99.98
6.09 6.52 12.99 103. 01
6.09 6.52 12. 69 100. 64
Forsythoside A 24.98 19. 14 42.94 97.32 99. 46 1.97
24.98 19. 14 43.44 98. 46
24.98 19. 14 43.33 98.21
24.98 19. 14 44.11 99.98
24.98 19. 14 44.09 99.93
24.98 19. 14 45.39 102. 87
Hyperin 0.81 0.73 1.48 96. 26 99.37 2.71
0. 81 0.73 1.52 98.55
0.81 0.73 1.50 97.20
0. 81 0.73 1.55 100. 86
0.81 0.73 1. 60 103.73
0.81 0.73 1.53 99.59
Arectiin 2.97 2.37 5.27 98. 62 99.23 3.39
2.97 2.37 5.23 97.87
2.97 2.37 5.18 96. 98
2.97 2.37 5.20 97.41
2.97 2.37 5. 66 105.98
2.97 2.37 5.26 98.52
Phillyrin 8.57 7.16 15.36 97. 65 99. 65 2.36
8.57 7.16 15.42 98. 00
8.57 7.16 15.33 97.45
8.57 7.16 15. 84 100. 68
8.57 7.16 15.84 100. 68
8.57 7.16 16.26 103. 37
Phillygenin 3.27 3.11 6.15 96. 35 98.92 1.91
3.27 3.11 6.29 98. 62
3.27 3.11 6.22 97.49
3.27 3.11 6.49 101.73
3.27 3.11 6.34 99.37
3.27 3.11 6.38 99.94
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Tab. 6 Determination results of 6 components in Forsythiae Fructus. %

Forsythoside Forsythoside B Hyperin Arctiin Phillyrin Phillygenin
e ESM ESM QAMS ESM QAMS ESM QAMS ESM QAMS ESM QAMS
S1 2.50 0.61 0.61 0.08 0.08 0.30 0.30 0. 86 0. 88 0.33 0.33
2 1.40 0.25 0.25 0.03 0.03 0.19 0.19 0.47 0.48 0.09 0.09
83 1.88 0.72 0.72 0.07 0.07 0.41 0.41 1.20 1.24 0.22 0.22
4 1.87 0.68 0. 68 0.07 0.07 0.39 0.39 1. 14 1.18 0.21 0.21
S5 1.95 0.22 0.21 0.03 0.03 0.14 0.14 0.32 0.33 0.08 0.08
S6 2. 66 0. 60 0.59 0.09 0.09 0.41 0.41 0.95 0.98 0.26 0.26
S7 2.33 0.23 0.23 0.01 0.01 0.02 0.02 0.25 0.26 0.07 0.07
S8 1.87 0.33 0.32 0.02 0.02 0.04 0.04 0. 60 0.62 0.15 0.15
39 1.17 0.14 0.13 0.04 0.04 0.15 0.15 0.39 0. 40 0.26 0.26
S10 1.20 0. 06 0.05 0.04 0.04 0.15 0.15 0.25 0.26 0.25 0.25
S11 0.94 0.09 0.08 0.04 0.04 0.13 0.13 0.33 0.34 0.31 0.31
S12 0.62 0.09 0.08 0.04 0.04 0.12 0.12 0.43 0.44 0.45 0.45
S13 0.78 0.10 0.09 0.02 0.02 0.15 0.15 0.41 0.42 0.37 0.37
S14 0.85 0.11 0.10 0.04 0.04 0.14 0.14 0.43 0. 44 0. 68 0.68
S15 0.88 0.14 0.13 0.02 0.02 0.07 0.07 0.18 0.18 0.07 0.07
S16 0.90 0.03 0.02 0.02 0.02 0.07 0.07 0.12 0.12 0. 06 0. 06
S17 0.71 0.13 0.12 0.02 0.02 0.06 0. 06 0.16 0.16 0.07 0.07
S18 0.55 0.07 0. 06 0.01 0.01 0.10 0.10 0.21 0.22 0.08 0.08
S19 0.73 0.18 0.17 0.02 0.02 0.17 0.17 0.53 0.55 0.29 0.29
S20 0.59 0.05 0.04 0.01 0.01 0.07 0.07 0.18 0.18 0.09 0.09
S21 0. 64 0.04 0.04 0.00 0.00 0. 06 0.05 0.17 0.18 0. 08 0. 08
S22 0.76 0.11 0.10 0.02 0.02 0.16 0.16 0.41 0.43 0.27 0.27
S23 0.65 0.04 0. 04 0.01 0.01 0.07 0.07 0.18 0.19 0.11 0.11
S24 0.96 0.04 0.04 0.03 0.03 0.05 0.05 0.16 0.17 0.15 0.15
825 0.96 0.09 0.08 0.04 0.04 0.18 0.18 0.31 0.32 0.22 0.22
S26 1.25 0.17 0.17 0.04 0.04 0.27 0.27 0. 47 0.48 0.41 0.41
827 0.59 0.16 0.15 0.02 0.02 0.15 0.15 0.48 0.49 0.21 0.21
S28 0.24 0.02 0.01 0.01 0.01 0.03 0.02 0.07 0.08 0.04 0.04
S29 0.35 0.03 0.03 0.01 0.01 0.10 0.10 0.18 0.18 0.17 0.17
S30 0. 45 0.04 0.03 0.03 0.03 0.08 0.08 0.26 0.27 0.16 0.16
S31 2.21 0.11 0.11 0.09 0.09 0.24 0.24 0.38 0.39 0.52 0.52
S32 1.54 0.05 0.05 0.04 0.04 0.11 0.11 0.13 0.13 0.05 0.05
S33 1.99 0. 06 0. 06 0.10 0.10 0.21 0.21 0.28 0.28 0.30 0.30
S34 0.51 0.20 0.19 0.04 0.04 0.07 0.07 0.26 0.27 0.15 0.15
S35 4.29 0.27 0.26 0.02 0.02 0.22 0.22 0. 66 0. 68 0.55 0.55
S36 5.76 0.70 0.70 0.11 0.11 0. 40 0.41 1.56 1.61 1.62 1.62
S37 7.67 0.59 0.59 0.19 0.19 0.53 0.53 1.73 1.78 0.84 0.84
S38 4.88 0.28 0.28 0.05 0.05 0.29 0.29 0.82 0.84 0.82 0.82
839 6.50 0.70 0.70 0.09 0.09 0.45 0.46 1.78 1.84 1.30 1.30
s40 5.72 0.24 0.23 0.05 0.04 0.08 0.08 0.35 0.36 0.21 0.21
S41 7.78 0. 60 0.59 0.16 0.16 0.43 0.43 1.68 1.73 0. 86 0. 86
S42 4.37 0.62 0.62 0.10 0.10 0.34 0.34 1.82 1.88 0.94 0.95
43 3.34 0.24 0.24 0.03 0.03 0.07 0.07 0.57 0.59 0.35 0.35
S44 4.57 0. 69 0. 69 0.15 0.14 0.45 0. 46 2.13 2.20 1.65 1. 66
545 6.75 0.76 0.76 0.12 0.12 0. 69 0. 69 1.95 2.02 2.22 2.23
46 3.14 0.61 0.61 0.04 0.04 0.15 0.15 0.83 0. 86 0.29 0.29
S47 6. 87 0.47 0. 47 0.05 0.05 0.24 0.24 0.62 0. 64 0.35 0.35
M(%) =f,Ap/A, x25/1 000 x 100% 2A5L(3) FIFT SPSS 23. 0 #4456k B N 2 ¥ (3% 38 s 7

KA M (%) Ry &, A NERE A SRS A i 2 R BUE AT F R, 245
H A XA, p O R EEH A XPIRAR B RERPIRR A BECA BE E 57 (P >0.05) %8
B AR TR o W T AR, A R LH A R A IE. TR B 2 BE T AR S T E R ERIE R
A+ ) P {8 43 % K 0.910,0.937,0.990. 0. 865,
-+ 1435 -

22 2Rk 2024 4R 8 H 5 59 55 15 Chin Pharm J, 2024 August, Vol. 59 No. 15



0.995, KW AT Fi] QAMS 5 { ESM Xt if 588 25 #1 1/f
e e

BT B AT A 2R SR T
T ERAR R 6 Rl e 4 B AR PN
M. B (4.50, 20.58, 0.52, 2.39, 7.46,
1.76 mg + g™") \114:(0.90.9.26,0.36,1.39 3.84
3.87 mg - g') [P (0.82.8.74.,0.29 1. 16 2. 64 ,

6
B
f
a2
Lo
2
5
k=]
7 24 k3
) +
04
T T T T
Henan Shandong Shanxi Shannxi
2.0+
1.5+
e
=
g 1.0+ *
2 T
=
0.5
]
I — .
0.0
T T T T
Henan Shandong Shanxi Shannxi
25+
20
)
éﬂ 154
k=
E T
= 104
=
=%
04

T T T T
Henan Shandong Shanxi Shannxi

B6 1R FHEMAYGMF 6 MIE RS EMNELR

1.75 mg - g~') . Bk 7E (5.18,55.10,0.88 . 3.36,
13.11.9.25 mg » g~ ') . F|FH SPSS 23. 0 # {4 %} 3k
H AR = 1R 47 SEAE e 6 AN s 1 S R g
BT B AT T Pearson A SGHE ST, 45 RN [R] 77 Hh
FEMIAAEE B35 22 5% (P <0.01) o 4 DD FE 5
o6 A RO B LU LI 6, ok BT a4
FE A RO e, LR ORI o

80

60 -
K
5
g
<
8 404
g
=
¥
5
= 204 *
04 !‘
T T T T
Henan Shandong Shanxi Shannxi
8 —
64
E
£
g "
g
<
24
N *
T T T T
Henan Shandong Shanxi Shannxi
25+
204
K
2 154
Kl
5
=
= 104
=
e
54 *
== -; =

T T T T
Henan Shandong Shanxi Shannxi

Fig. 6 Contents of 6 active ingredients in Forsythiae Fructus samples from different origins
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