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[ Abstract ] Objective: To prepare standard decoction of Forsythiae Fructus and establish its quality
standard. Method . Sixteen batches of standard decoction of Forsythiae Fructus were prepared according to the
standardization method. With forsythin and forsythoside A as detection indexes, the transfer rates of index
components and extraction rates were calculated and the HPLC fingerprint analysis method was established. Result .
Through the measurement of 16 batches of standard decoction of Forsythiae Fructus, the extraction rate was ruled
from 13.61% to 25.27% , the transfer rates of forsythin and forsythoside A were defined as 58. 61% -100. 00%
and 27.88% -51. 78% , respectively. Besides, the similarity evaluation system for chromatographic fingerprint of
traditional Chinese medicine ( version 2012 ) was used to analyze the fingerprint, ten common peaks were

determined and six were calibrated, including forsythenside F ( peak 3), forsythoside [ (peak 4), ( +)

#1] 20170810(002)
B1 AR TETH (162102310345 ,172102310345)
1’E%] WO R, 523 HFSE B, NS 25 B BF 5T, Tel :0371-55935563 , E-mail ; caojingyal 101@ 126. com

[T
(%
[$—
[BEMEE] W, 0L, DV BEH ST 5, N3 P 2 R BE ST, Tel :0371-55935563 , E-mail : 10093095 @ qq. com



5524 5T FELEATFZERE Vol.24,No.7
2018 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

pinoresinol 4-0-B-D-glucopyranoside ( peak 5), forsythoside A (peak 6), forsythin ( peak 7) and phillygenin
(peak 10) ; taking the characteristic peak evaluation model, the relative retention time of each characteristic peak
were defined as 0.47, 0.52, 0.67, 0.71, 1.00, 1.27 with peak 7 as a reference. Conclusion: This study
establishes a method for the quality evaluation of standard decoction of Forsythiae Fructus. The method is accurate,

reproducible and characterized. Therefore, it can provide a reference for the quality control of Forsythiae Fructus

dispensing granules.
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WiE 1.0 mLemin ' FEIR 35 °C, #EAE & 10 pL, K
B 235 nm, PR MR AR E BRI A 11T =
4 000,
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W, o3 B B 2,10, 50 4%, B AP AT € 3y, 1%
2.2.1 TR G &I e, TR 3 AR E T %
SR I TR FR A9 RSD 4» 5118 0. 8% ,0.6% Fi1 0. 6% ,
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V34 BT i 43 B0 B 1. 22% 2. 06% ,RSD ARy
1.3% F11.9% ,RUZ T EEEHR I
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TR UE T FE ML 9 Oy, B4y 0. 05 g WG B AR, 53
TN [R) J5 e J3E K P F 9R  XoF Bl TR
2.1.2 W R ikl A A R, 2. 2.1 W 8
T A I S, 235 2R 34 00 RN R 1 A BYF B AR
[\ 0 2 43 5 2k 97.54% (RSD 1.2% ) F1 96.50%
(RSD 1.0% ) , RWIZ 7 s fER T 55, WK 1,

1 EARAZHNPERTNELEFT A NMEDKRIKR
(n=3)
Table 1 Recovery test of forsythin and forsythoside A in standard

decoction of Forsythiae Fructus(n =3)

Heftopat fnAdR WA BcR FXE RSD

/mg /mg /mg /% % %
AT 0.61 0.78  1.36  96.15 97.54 1.2
0.61 0.62  1.22  98.39
0.61 0.52  1.12  98.08
HESEEE A 1.03 1.30  2.29  96.92  96.50 1.0
1.03 1.08  2.08 97.22
1.03 0.86 1.85  95.35

2.2.7  REANINGE RS PR IO RS E T R R A
L% 2012 BT 7 ik il A AL A W (n = 3) 0
B4 2.2, 1 UF @35 26 R 52, R AR 12 31 530 5%
R M AR A A, LR 2,

R2 ERREZFHNHEEREEGRRSNSENE(n=3)

Table 2 Extraction rates and contents of forsythin and forsythoside

A in standard decoction of Forsythiae Fructus(n =3) %
- M AT A
SRS i i
5% Fohe & % S 4 %
TR R - B KA -~ R

S1V Esl 13.15 0.17  1.22 94.37 1.19 2.06 22.76
2 WEF2  16.10 0.39  2.37 97.84 5.32 15.05 45.55
S3 W3 25.60 0.66 2.26 87.66 8.42 17.97 54.64
S4 WHEG4  19.85 0.78 2,94 74.82 4.90 10.36 41.97
S5 WEES  16.45 0.58 2.55 72.32 5.90 12.84 35.80
S6 P11 23.00 0.55 1.96 81.96 7.23 17.48 55.61
s7 WP§2  26.10 0.74 2.20 77.59 12.78 20.66 42.19
S8 IPE3  25.30 0.64 2.05 81.04 10.37 21.63 52.77
S9 7§54 24.80 0.71 2.20 76.85 11.35 20.88 45.62
S1I0 iP5 18.25 0.43 2.20 93.37 5.90 11.05 34.18
S11Y k1 12,55 0.31 155 62.75 1.85 4.18 28.36
S12Y Jdk2  12.50 0.29 1.92 82.76 1.90 3.83 25.20
S13 jWdk3  17.65 0.32 1.62 89.35 6.53 14.30 38.65
S14  BEVE 1 20.40 0.54 2.57 97.09 5.59 13.72 50.07
SI15  BEFE2  19.55 0.61 2,24 71.79 9.81 12.65 25.21
S16  BEPE3  19.75 0.53  2.63 98.00 7.01 13.75 38.74
B FOR A, AR N E MM, BB R =GR
TRAR Lo 7 x B E AR/ AR S AR 4 i x 100%

MG DL B A AR v R R
JEF 12.50% ~26.10% , 398 19. 44% ; 47 1 1% 7
o G R R 62.75% ~ 98.00% , F ¥ {H
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REME 2 100% , DA e B 2 3% 8 1 55 B R H R
58.61% ~ 100.00% , & S s 4 A H B R H W
27.88% ~51.78% ,
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W RE 43 3 o 76.82,54.71,101.23,158.90,74. 21,
29.66 mg- L~ IR & X R SR

2.3.3 &M (3% £ R A Agilent Eclipse
XDB-C,, 4% 4% (4. 6 mm x 250 mm,5 wm) , i 3 A
I (A K (B) B HE Uk I (0 ~ 10 min, 10% ~

R3I EARREZHR6FHASKRNHOBXTERFR

25% A ;10 ~26 min,25% ~33% A;26 ~ 36 min,33%
A;36 ~60 min,33% ~60% A) , i 1.0 mL-min "4
IR 35 °C, HERERE 10 WL, K6 I 3% K 235 nm, BLE 1,
JoTiE 45 AF A H W 55 B - R (EST) | SR 22 5 h s )
(MRM) 75 AT 008 TR, T4 R 350 ¢, F
iR 10 Lomin ™' A0SR F7 275. 8 kPa, BAIGE
H T L AR R L B 1 B LR 3

A

10 20 30 40 50 60

t/min

Az BB G XTI AL C. I 5 3. forsythenside Fi4. 358l 5
155, ( +) PR A 4-0-B-D-ML A 45 45 11 56. MR 1T A;7. 3%
510, HEHNE R

B 1 ERiRAEZTE HPLC $E40i%

Fig.1 HPLC fingerprint chromatograms of standard decoction of

Forsythiae Fructus

Table 3 Relevant MS information about six components in standard decoction of Forsythiae Fructus

14 g 1 2 ¥ b Bl - gp A

e Amay/mm i J/}D?ﬁE (l:r/ljz) (ﬁi) m*/ﬂeﬁvgg {ig/tu
forsythenside F 227 450 449. 1 175.1,315. 1 18,14 174
AT 1 290,332 624 623.2 161.1,133.0 40,70 183
( + ) FA G -4-0-B-D- ik Wi 7 75 W 227,280 520 519.2 357.1,151. 1 10,38 114
HAER T A 290,332 624 623.2 161.0,133.0 40,70 207
2R 227,280 534 533.2 371.2,356. 1 20,36 128
e % 230,276 372 371.2 356.1,121.0 18,40 148

2.3.4 HEMIRE BUTR T ST S8R HE
FIRESL 6 0, 7 2. 3.1 T T Jy e thil £ 3 i i W, 4%
2.3.3 TR AR 00 5, 25 R 4% LA W R X AR B B (]
AR W FR ) RSD 35 <3.0% , R rik EH
PR
2.3.5 REHEIREG  BUTR S ST SR ME
FURE A, # 2.3.1 TR 5 3k i A AR A W, %
- 10 -

2.3.3 TUF SR Sk 6 IR, B 45 A I AH X
A4 B8 I [ 01 AR X6 16 1T FR Y RSD 2 < 3.0% , 3 W 4X
A R R AT

2.3.6 FoEtERE IO e SIS AR E G
FURE G, #e 2. 301 T J5 vk i & Bl S v W, 43 i A
0,2,4,8,12,24 h # 2. 3.3 Ti F &L 5E , 45 54 3t
A W AR XF O B8 R ) AR X 04 T ALY RSD 3 <



24 BT )
2018 4E 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No.7
Apr. ,2018

3.0% , R WML S WAE 24 b WARE PE R 47
2.3.7 HRfFWEF5IN 454 HPLC-DAD-ESI/MS #;
AR MRM J5 U AT 6708 7 K I, 3R A5 40 I /Y —
G G A B S5 STk [ 11-13 TR IR ERAh
JEIEAE B X% 6 MEE WA TR N, W& 3,
2.3.8 MRS H R 2 a5 s 8 El
TR RLUEE PEAN R GE7 (2012 JR) A, R FH o A ik
H ZhVLHC 16 it i% AR i 1757 19 HPLC &35 , 24E B 16
it 32 AR E 7 700 0 R AE BT 3 K X BE s 2 (513, DL
Bl2, fnsE 17 10 Igmg Hrh 7 S0 (S 1§) hi%
M (EMFEERN S Z ) B HIEAAN S
W, A A (I 1~ 10) B AR PR B2 I [] 43 3]
2y 0.142, 0.273, 0.470, 0.521, 0.670, 0.708,
1.000,1.106,1. 244 1. 271 ; A8 X% 06 1 F2 I, 3¢ 4,

2
1 56 7
10
S eI o o,
Y - A 1 . 2{2
— o e
| Y e wr w— si4
— ¥ s12
— S11
JE o — A~ $10
— - o $9
i S O S ¥ SN 88
— A g i S6
. o | NS DS 55 | SO W Y U SO S A 85
— -t A sS4
_A& A A A A 83
_J A |V . A §2
S L A S1
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
t/min

B2 16 #EMIRAZF A IEL0UE X RISLE (R)
Fig.2 HPLC fingerprint chromatograms of 16 batches of standard

decoction of Forsythiae Fructus and reference fingerprint(R)

SR K DA 16 LR HEG AR S b LT 5
W AR NN S L, VRSB £ 5% 35, %
% W R X O B I 1) 24 R L RE VS TR N o IR B R
I L 4 7 790 B3 R IR P R N AT 6 S R A I
PLIE R I A O N 2 e e, 315 & R AR I 5 N 2 1
WA g AR X R BRI T, FC AR X £ B ) 28 AE B E (E
M £5% 2 W 34 n] A, 16 it % 8 b i 1 50 5
fIE U 4 A X U TR RSD 22.3% ~71.8% , JEL A ] fig
J I TRE A R A R S, AR R R RE T 2
2015 AF R (A [ 24 i) {9 BEOR L (H 250 v Ak s o
R 22 5 BOR, SR R A X O B I R AR S IR R A D
PRAUEAS [R] A7 v 77 700 A i =22 18] 89 — o
3 tig

TR T B AR T B R T R A
ERBE A, RN B R P L R AR REAT
2015 4F i € Hp [ 25 4L ) /9 2R (H R 258 90% LA
AR PR N A, B DU U 2 (b
230 ) B2 o3 ) WL E T M S R A R

R4 16 HtZE AERME T G R EREUE B 48 3T € TE AR
Table 4  Relative peak area of common peaks in 16 batches of

standard decoction of Forsythiae Fructus

BEE B M2 W3 W4 WES W6 WS W9 #£10

S 1.029 0.808 0.189 0.022 0.321 0.276 0.116 0.082 0.471
S20.398 0.499 0.303 0.374 0.797 1.082 0.061 0.136 0.310
S30.484 0.388 0.215 0.269 0.690 1.246 0.059 0.014 0.338
sS4 0.332 0.512 0.330 0.223 0.710 0.903 0.052 0.081 0.331
S5 0.342 0.305 0.212 0.381 0.934 1.093 0.055 0.081 0.212
S6 0.084 0.349 0.261 0.486 1.173 1.674 0.016 0.237 0.020
S70.083 0.324 0.253 0.574 1.201 1.553 0.008 0.049 0.023
S8 0.099 0.245 0.217 0.621 1.157 1.772 0.009 0.075 0.023
S9  0.109 0.293 0.241 0.602 1.210 1.440 0.011 0.056 0.033
S100.206 0.367 0.174 0.201 0.662 0.598 0.038 0.093 0.177
SI1 0.644 0.691 0.230 0.077 0.448 0.514 0.116 0.205 0.430
S120.717 0.853 0.241 0.050 0.451 0.289 0.114 0.056 0.452
S13°0.472 0.653 0.387 0.424 1.047 1.471 0.070 0.059 0.282
S14 0.351 0.561 0.338 0.213 0.689 0.976 0.054 0.098 0.332
SI5 0.237 0.433 0.279 0.298 0.995 1.552 0.014 0.037 0.064

S16  0.550 0.545 0.256 0.206 0.526 0.913 0.079 0.013 0.479

T <06 7 AR U T BRSO 1. 000,

[vi) B 325 224 R AT 0 TP R B R AR v . SR IR
TERER I A A% 1 3 LR 13 L 75 38 25 M4 A R iF
GEXF G T8 X 3 R HE 1 TR i 1064 T AR AL 25 22
KR 16 HEFE G AH AL S B Ak T 0.510 ~0.997, 1fii
13 475 3RE 5 1AL AE BLBE =0. 927 ,3 It 3 S0RE & 18] 41
LB =0. 906, J5 K AT B8 J2& R by 2 58 F0 7 59 o 0 T
B> 10% M FRAE 43 & & 25 51 K, Hovh 2 b & &
PR A%, R b A R o (HR Bk B R
22 [H) A 58 v A AR B2, 2% B SR i B0 2 R o 2B
TR T, A LB AN B A R T AT, I H
F S P13 A AL At m X 2 SN R A T — A
B X 5,

AT 5 7E ST 7 bR E 7 48 BRI B 05 152
F, X ARG D 4 B BRSNSl AR A R AR R AT T
5%, VEPE DAD Kl 28 647 4k B A, & #1235 nm
SISIEVR TN 2 & A SRR S E RN &9y SO e
BERT I P K 235 nm; 5 T KRR 50 10%
30% ,50% ,70% ,100% ¥y FF Ay 41 5 5] 1sf ) 42 B
RO 45 R R e 10% AR S 4R BV 370 B 0
TERAT B RN de /N 5 % 421 H oK -0, 1%
R H 0. 1% L FRAE N Uit 8 AH B 1) 43 B AR, 45
TR W] A 5 0 4 B B AR AT W TE 22 AN R, 5 B B
X AE 7 PR O, R 28 3k O K PR A IR

<11 -
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AT ST BN 3 A4S T TN I A i T 7 A S5
P EA T 56 - QD24 b4 1) 36 3% 100 25 T 3% 8 1Y) 38 M
DRI 7 X, 28 46 I 34 4 5 2015 4 i € o [ 24 i)
(—3B) B AH IR 2R, BT BEFE & 7= M LT 6 K
SAFE T B R AR, QPR R S IR E K 2
B2 il 1 Crp 2 T ORI A S R A T
AR BER (AE SR 32 WA ) ) A 58 o 12 24 45 3 ) o
() C B Y7 LA 24 3 24 25 4 BV ) aE AT 4, S AR
B AIHE ROy AR — 8, @ 2R 2 M
oy R S U ) R PEAE I, SR 48 B 8040 45 A 48 L
L% Ty 3ok 45 ) 322 0 s o 3 90 1) I o, S IR T AL SR
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