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Analysis of the contents of four active ingredients in Forsythiae
fructus gathered in different periods

BAI Ji-qing, WANG Xiao-ping,CAO Lin-lin,REN Yong-guang,NIE Chen

(Shaanzi University of TCM ,Xianyang,Shaanxi 712046 ,China)

Abstract: [Objective] This study evaluated the suitable gathering periods by comparing the contents

of phillyrin, forsythiasideA,rutin and quercetin of Forsythiae fructus gathered in different periods. [Meth-

od) HPLC method was used to assay the contents of phillyrin,forsythiasideA,rutin and quercetin. [Result]

The contents of phillyrin,forsythiasideA and rutin arrived at its maximum yield in late July and early Au-

gust,reaching 5. 62,41.92,5. 70 mg/g respectively. The three kinds of material contents fluctuated much in

the different recovery time. The content of quercetin arrived at its maximum yield in late July and early

September(0. 91 mg/g),and changed little in the different recovery time. [Conclusion] The contents of

phillyrin, forsythiaside A, rutin and quercetin are higher in late July and early August.
Key words: Forsythiae fructus;phillyrin;forsythiaside A;rutin;quercetin; HPLC
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1.1 fi4rnl

HEITT R A BTG 4 98 B H % 8 GAP 7R 4k
Q&R E ESFIE £ SRR ZBVE b B 2 B T 4k
B E WA BRI Y % (Forsythia supense
(Thunb. ) VahD) f .52,
1.2 FEMNSESRA

Waters-2695 B & %% i AH 16,15 {X (Empower {4,
T ARG, 2996 % 8 B 51 kG I 4% ) . 26 [ Waters
275 SB 3200DT A5 i VEAL . 7 I8 2 AR ) Rt
e A PR A /s HHS-21-8 780480 fie ¥ 5w P4 fe I
KU B, E M o LAY AR B BR A Fl; Discovery
DV215CD B XUk FE 10 A K F B 1 4 45 -4
F) 22 [ B SR A BR 22 7

BB AT A S 111810 — 201001) | % 3 1F
(#E5110821—200711) . T (HHt*5 080 —9705) i}
Bz F (L5 081—9003) X HE & 347 ply v [ 2E 9y ol it A
S JIT B AL 5 3L 2 A BT B L N SR €8 Al b vk AR
EA8 CREE M)« W55 H Al 50 12 2y o A i, 1l
FHoK R 8tk .
1.3 4 fEMERSREIEEG
1.3.1 #smdsr A @ 3%k Diamonsil Cyg ki
(250 mmX4. 6 mm,5 pm) ;i34 : O NE -1 L 5L
0. 4% vK ISR S W (PR FLEL 15 = 85) 5 & I i1 £+ 330
nm; 1. 0 mL/min; Mg :25 C,
1.3.2 #&m¥" @3 Diamonsil Cy k(250
mm X 4. 6 mm,5 pm); i S A ZHE-K RFLLEE 25 ¢
75) s Kl A - 277 nm L 1. 0 mL/mins Hi 25 °C
1.3.3 A T.#M &% @5 Diamonsil Cj 4
(250 mmX4. 6 mm,5 pm) ;i S AH B - R 5
0. 4 %0 UK B8 5 T (R BLEL 40 ¢ 60) 5 K % K - 283
nm; 1. 0 mL/min; £ : 30 °C.,
L4 MWNREMBABRHH &

FRIGE FRER T A XIS, 4. 03 mg 3% 5% ) 1R &
5.48 mg T XTI 5. 48 mg RO R B 1. 15
mg, 53l & T 25 mL s A R A B R R

ZI5 FR5), BVAS SR 1 AGERT A T X R
ORI R R X RS . R TE M £ &
Er g 2SS I AT G T T IO S
FE T it B WA T R WO BB B 3% B SR S R 5 L,
BT 10 mL B I RS R R R 20
1.5 ik @BA RN &

1.5.1 #Hadsd A B H B R GL 0. 18 mm
i)y 0.5 g, B HIEHIE I, I AR5 7001
FHBE 15 ml, %5 %, FR 5T &t . 88 75 5 AL 31 (T 38 250 W,
Wi 40 kHz)30 min J5 0¥, FEFR BT AR FR 3 8K
70 26 VAN U 114 S5 B L B 5T, 2 U BOE VA
1.5.2 #amd B EMH R G fLR 0. 18
mm i) 2 1. 0 g, & HIEHIEHE T, I AR T4 %1
99. 97 Yo iy W 15 mLL, FR 5T kL 38 05t 3k 4 o o P U Ak
PR (T 250 WL 5% 40 kHz) 25 min J5 . 0%, F9FR
J AR FH B AR RR 2 %0 99. 97 960 b 2 8 2k 1 o 4
FEA) 1t 0k, RS UE W 5 mL, ZE I T 4R
B8R 0.5 g $EAT . I Ae b M S AL B A (0. 15~0. 075
mm,1.0 g, N 1 cm) b, 80 mL & 4%k 70 %
CTE R o WSC B V% JO0 VR W 40 22 T ke v FH AR FRL 43 K
SO0 B M. B E S mL B, I mBEEZ
B ERAT b uE BRI A .

1.5.3 AT .MAEx BMEEMHKGEHLE
0.18 mm i) 2y 1. 0 g, B HEIE o, fin A& B 43 %L
80% £ M 10 mlL, %% %€ , R 5 i, 4 7 U A0 B8 (T R
250 W, i % 40 kHz) 20 min J5. ¥, R &,
FHAARFR 4355 80 Vo £ T b J2 Wk 2% 11 ot it L 450 L 3L U6
Bk & .

1.6 HPLC &l 7 & M AT TR I8

1.6.1 BRI A BRELETDROGEERL RS
A 3 ) W T SR X R A R RN S R A X
HR AW 2,4,6,8,10,12,14,16,18,20 pl, 25 T X
WS 2,5.8,10, 15,20 pll, M Bz 2R X6 00 5 Tk
1,2.5.4,5, 7.5,10,20 pL, 435035 1.3 5 (4 538 5%
P AT RGN 5 T 53 45 % B g 0 TR, AR I LA i TG AR
R YNAR AR X BE BT R VB (mg/mL) Ay A A A,
SEEA T AR THRAOC R B () .

1.6.2 # %R ol WBOEMERH AL %M
AT M R IR 10 pL SRR 6 K
0 S U TR R ISR RO %

1.6.3 A& WX B XA — 3 % W 4 0 A i
B 0,1,2,5,10 h J5#EA7 R I, 1 S g v AR A I A
i PR 0 26 43 ) RS M

1.6.4 FH MXE  HFE—F5 3 15 95 7 kil
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£506 Dy A S A TR A 1.3 T 0 £ i A5 1R T S L
M.
1.6.5 wiFERE  (DEMEET A, RO M-S
WAL 0.01 g, FAT 5 . il il A 0. 48 mg
IR AL H AR 1.5, 1 7y i A R S T
SE W TR T3 [ OR

()T . RIRC 0 & w &8 0.1 g, °F
15 403 3 M 0. 66 mg 3 %8 1 X BR i, 4% 18 1.5, 2
77 3 s AL VS VA U e AR AR IR

(3T, FRECE A& 2 0 5 A A 0.3 g, °F
15 6y A 0.88 mg /5 T X R iy 4% 8 1.5.3 1 )y
T2 1) B A 3t VA IR Y s g T R TR ISR

COM 2. FRECE H & 2 0 E A 3.0 g,
AT 5 6y A 0. 17 mg Hi Bz 2% B A, F iR 1. 5.3
735 il B A T A Y 0 e TR B DR
1.7 AEARKHBSED 4 HEERSLEHNE

T 07-21—10-06, BFF 7 d KAl 1 YCHF LS 5
BECLL5 55 7 i ) A i W 4 1L 3 T B £ AR A
HEATIUE S 10 S ik AR R R 1 AL
oS T M ERM SR EE 3K,

2 g 550

2.1 HPLC #&i 7% 8wl 7%
2.1.1 HBRORERESSEGROEZERXZ

SR b A B IE PE A3 BT TR (o) 5 T AR
() W ZEJ7 #2 90 50°0 « yismma = 20 000 000 =+
73 965,7r=10. 999 9; yygys =6 000 000x +44 552,
r=0.999 9; yuyr = 7 000 000x — 24 421, r =
0.999 95 vz =20 000 000x—13 150,7=0.999 9,
URH] M R EE E AL E R E L M T LM R R 4
#£ 0.032 2~0.322,0. 043 8 ~0. 438, 0. 043 8 ~
0.438,0.004 6~0.092 mg/mL B} % & B i,
T AR A 2o J a5 ROt A bR — vk i A
T Mo B

2.1.2 MEAE K®EIRE R, EMEET AGE
T T M R 2R 0 T AR A A X B D 2% (RSD) 43
SR 0.93%,0.56%,0. 66% F1 0. 68% , FHIFTFH
I ARG % B AT

2.1.3 #xh REMMR R, EMEET AL
T T M e e i AL RSD 43l Ok 0. 8624 .
0.56%,0. 83% F10. 95% , i3a WA FF 5 o 15 T 20 43 7€
10 h W EEAEE E .

2.1.4 FanM HEMKRBERW, EMEET A
AL T M R RSD 40k 1,002,
0.56%,0. 78 % F1. 07 % (n="6) , i B bk, 77 1 8 &5 7
Rt

2.1.5 e R fEECE AR 4 RS S
BRI g 25 R WLk 1,

x1 HEABFHUERPLIMBFBELSMELKREANELER (=5

Table 1 Recovery results of four active ingredients in samples (n=5)
s FE S i/ mg e SEAE / mg B &V Il i 57 {8/ % AH X A
% ~ b i /mg o . /0
. ; Content of Measuring Recovery Mean value of W2/ %
Constituent STD sample
sample value rate recovery rate RSD
0. 39 0. 87 99. 48
0.40 0. 87 99. 35
e A . (
ForsythiasideA 0. 37 0.48 0. 86 100. 14 99.61 0. 80
0. 36 0. 85 100. 57
0. 37 0. 85 98.50
0.58 1.24 100. 00
0.62 1. 26 98. 35
e g
klE"ﬂﬁ 0.61 0. 66 1. 26 99. 15 98. 97 0.68
Phillyrin
0. 60 1. 25 98. 42
0.59 1.24 98. 86
1.52 2.41 101. 14
1.77 2.64 98. 86
T 1.59 0.88 2. 46 99. 66 99.73 0.96
Rutin
1. 62 2.50 100. 11
1. 60 2.46 98. 86
3.26 3.43 100. 44
i 22 3.21 3.38 98.97
3.29 0.17 3. 46 99. 86 99. 62 1.07
Quercetin
3.28 3.45 98.12
3.23 3.41 100. 70
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Fig. 1 HPLC chromatograms of the active material in samples and its reference substance
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WA ER B s/, R 2w IEM.T AT
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Table 2 Comparison of each active substance content of the samples mg/g
SR H MR A %A FT Mk e 3
Harvest date ForsythiasideA Phillyrin Rutin Quercetin
07-21 29.3440.12 5.62+0.06 5.7040. 06 .6240.00
07-28 27.2640.50 4.89+0.01 4,81+0.04 .7740.01
08-04 41.9240. 22 4.414£0.04 5.0440. 04 .82+0.01
08-11 40, 8740. 17 4.38+0.03 4,82+0.02 .8540.01
08-18 35.384+0. 14 3.16+0.02 3.144+0. 04 .8440.01
08-25 33.90+0. 36 3.65+0.03 3.704+0. 04 .7940.01
09-01 23.537+0.18 2.12+0.01 3.05+0.02 .91£0.00
09-08 27.7940.04 2.594+0.00 2.984+0.05 .8940.01
09-15 19.19+0. 06 1.5340.00 1.5840.01 .2840.00
09-22 20.71£0. 29 1.1940.02 1.1240. 04 .3640.01
09-29 18.94=+0. 06 1.4340.02 1.0240.07 .4140.00
10-06 13.65+0. 39 1.1740. 04 1.6740.02 .3940.00
3 W i FUME A FUS T S B 22 BB, B BTy

(R 25— (2010 RO ¢ T 32 7 25 0 19 T
bR I R A LA R R R A D B AR
B A TR R 2 R T 2 . BRI
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A T SR T AR
Ak R AV 6 A0 L G A M AR R T
B R BABURAM LIS R A th 2 0 1E L ik B U
T2 U PO T BB s 9 9 S 23 M A 40 I
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