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Comparative Study on the Chemical Constitutions of Volatile Qil in Forsythia suspensa and Old F. suspensa
SUN Yingna, BAN Shuxian, WANG Ruiming, DENG Yuhuan, WANG Zhuo, NI Yan(Shanxi Institute of Chinese
Medicine, Taiyuan 030012, China)

ABSTRACT OBJECTIVE: To study and compare the volatile constituents in Forsythia suspensa and old\F ssuspensa. METH-
ODS: Steam distillation method was adopted to extract volatile oil. GC-MS was adopted 0 determine’ the content of volatile oil:
the chromatographic conditions: the column was HP-5MS, inlet temperature wasi200. °C\, ‘the“carrier“gas was nitrogen, split ratio
was 20 to 1, by programmed temperature, flow rate was 1 ml/min}, the injection velume was 1 pl; MS conditions: ion source was
electric bombardment ionization source, electron energy was 70 eV, the interface temperature was 280 °C, ion source temperature
was 230 °C, quadrupole temperature was 150 °C g€lectroi multiplier voltage was 2 300 V, and mass scanning range was 29-350
amu. RESULTS: The extraction yield order of volatilevoil was that F. suspensa heart was higher than F. suspensa, followed by F.
suspensa shell and old F. suspensa; there were 18 common peaks in the volatile oil, and the content of S-pinene was the maxi-
mum, followed by, a@-pinene, f-phellandrene, terpinen-4-ol and terpinene; in addition, 4-methylene-1-cyclohexanone, 3-cyclohex-
ene-1-methanol, ‘cumene formaldehyde, 1, 7-trimethyl-4-methylenedecahydro, palmitic acid, nutmeg aldehyde can only be detected
in the, volatile ‘0il of old F. suspensa; while a-phellandrene, ocimene, a-terpineol, a-pinocarvone, cis-piperitol, bornyl acetate,
o-cubebene and germacrene D can only present in F. suspensa. CONCLUSIONS: The main chemical components in the volatile oil
of F. suspensa and old F. suspensa are basically the same, but there are also some differences. The discovery can provide some ba-
sis for the material basic research in the pharmacodynamic differences of F. suspensa.
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Fig1 Total ion flow diagram
A.F. suspensa volatile oil; B.old F. suspensa volatile oil; C.F. suspensa
shell volatile oil; D.F. suspensa heart volatile oil

2.3 #HilmEReH &

R 2. I Al RO, F A P B B E A
R BRI EON 1% (W I PTG 0.45 pm 3
LB IS, B15 .

24 RBEERRE

B2.37 50 T (Sl VA RS e, 2.1 T I A R Ak
HEREINSE 6 YK, IR A, 2551, (N EcRIEHEIA 5% L) E i
BUETH AL H A TC ] 5B 25 5%, RSD=4.42 % (n=6) , LI 2K
W R
25 FEEMIRE

Bie2.37 00 s A T (FIE45-: 201407033 &, 43 51 %
TR 0.2.4.8.12.24 h B PEREIN 2 o SR fL . 255,

- 2088 - China Pharmacy 2016 Vol. 27 No. 15

i F KU THT AR 5.9 LA b 9 45 W T FR HL (B TG W B 22 5%, RSD =
4.75 % (n=6) , RIIBLA L IEWTE 24 h NIEATEE
2.6 EEMHAR

RS B FRIRR] —SHEAE bl (15 : 20140703 ) 38 i, 42,3750
J5 ik aa s i v, 26 6 003, PR 2.1 I 3 2 A A
T ICR T . S5, b i R IR 5% DL L A4 25 e i A LE
{HJCH] .22 5 \RSD=4.86% (n="6) , LI A Jy i B L Mk L 47
2.7 HREXESENE

PR b AT o, 43 e 2,37 30T J i 2 Bl A R, T
Fie 2.1 U I SR AR S | X £ W HEA T A FE ARG A 8 N
[t B NISTO2 Hr il o A 3 v, SR UG T AR A — ik s
AT TSRS R AR R AR LR 1 R 2,

®1 FEMZBELBRUZESBENSENELSR
Tab 1 Comparative results of chemical constituents of vola-

tile oil in F. suspensa and old F. suspensa
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2 6777 6749 ok CHs 136 1876 1657 9%
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Tab 2 Comparative results on chemical constituents of vola-
tile oil in . suspensa shell and F. suspensa heart
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W E A AEIRHNETERR RESG—FRE T FAREE RER REE REDAREETEROES ERPZE
SERAY,FTHAREIN. Fik  RAZRMEE R, &i%4E A Eclipse plus Cis, RS A8 A F B2-0.1 % #h85 (F6 F 2 l) , Rk
0.8 ml/min, #0254 nm, A2B A 25 C,#AHTH20ul, LR FERFLT KEHR KFEL KEH K ETEFERALN
BEHFZMTEE 5513 0.001 6~0.128 0.0.003 4~0.273 6.0.003 7~0.299 2.0.006 7~0.536 0.0.001 7~0.134 4 pg(+¥150.999 9) ; #5
FE ABE M F A X IE RSD<3% ; At DI F 451 4 97.77% ~101.47% .98.09% ~100.26 % .96.42% ~100.38% .96.63% ~
102.50% .97.10% ~103.70% ,RSD %% 4 1.30% .0.76 % . 1.58 % .2.17% .2.47% (n="6) ; % EBL49 &% 56 B 5 %] 4 0.042~0.218
0.029~0.448,0.022~0.167,0.032~0.284,0.006~0.060 mg/g, & & B BL4 4L B 2 % 4 0.010~0.111.0.013~0.092,0.011~
0.097.0.030~0.246 ,0.001~0.034 mg/g, # & & &89 45 6 B 2 %1 % 0.022 3~0.143,0.015~0.356,0.008~0.071.0.006~0.075
0.003~0.032 mg/g. *5Frm A T oy G EBMITRESAT LI, HAETH 1R 2B TH2E 4B TEIL LSERTAH
AMBTFHEIE2OMBETE2EANBTFEIR, HBEEMPHOMETE 1L ARBTH2E, S5 2R ERT 124
B, T ARB—EABEG R ERER LS THRREAT ;AR RERPRALSGERSTEFRKR.
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Comparison and Cluster Analysis of Anthraquinone in Commercially Available Yiqing Granule
DU Wenshan, LIU Xigang, LIU Cuizhe (Institute of Chinese Materia Media, Chengde Medical College/Th&\Key
Lab of Hebei Province Chinese Medicine Research and Development, Hebei Chengde 067000, China)

ABSTRACT OBIJECTIVE: To establish a method for the contents determination and cluster analysis of free and combined anthra-
quinone of aloe emodin, rhein, emodin, rhubarb phenol and physcion in commercially“available.Yiqing granule from different man-
ufacturers. METHODS: HPLC was performed on the column of Eclipse plus Cis with mobile phase of methanol-0.1% Phosphoricac-
id solution (gradient elution) at a flow rate of 0.8 ml/min, the deéteetion wavelength was 254 nm, the column temperature was
25 °C, and the injection volume was 20 pl. RESULTS: The linear range was 0.001 6-0.128 0 pg for aloe emodin(»=0.999 9),
0.003 4-0.273 6 ng for thein(7=0.999 9), 0.0037720.299 2 g for emodin (»=0.999 9), 0.006 7-0.536 0 ug for rhubarb phenol
(r=0.999 9) and 0.001 7-0.134 4 ug=(r=0:999 9).fot physcion; RSDs of precision, stability and reproducibility tests were lower
than 3% ; recoveries were 97.17% <101.47% (RSD=1.30% ,n=6), 98.09%-100.26% (RSD=0.76% ,n=6), 96.42% -100.38%
(RSD=1.58% , n=6) \,96.63 %=102.50% (RSD=2.17% ,n=6) and 97.10%-103.70% (RSD=2.47% ,n=6) , respectively; the
content_range of total anthraquinone was 0.042-0.218 mg/g, 0.029-0.448 mg/g, 0.022-0.167 mg/g, 0.032-0.284 mg/g and
0.006-0.060 mg/g, combined anthraquinone was 0.010-0.111 mg/g, 0.013-0.092 mg/g, 0.011-0.097 mg/g, 0.030-0.246 mg/g and
0.001-0.034 mg/g, and free anthraquinone was 0.022 3-0.143 mg/g, 0.015-0.356 mg/g, 0.008-0.071 mg/g, 0.006-0.075 mg/g and
0.003-0.032 mg/g. Cluster analysis showed there were 4 batches belonged to Category 1, 2 batches belonged to Category 2 and 4
batches belonged to Category 3 for the total anthraquinone in 5 components; 4 bathes belonged to Category 1, 2 batches belonged
to Category 2 and 4 batches belonged to Category 3 for the combined anthraquinone; and 6 bathes belonged to Category 1 and 4
batches belonged to Category 2 for the free anthraquinone. CONCLUSIONS: The method is simple and accurate, and can provide
reference for improving the quality and diarrhea efficacy control of Yiqing granule; there were great differences in Rheum palma-
tum and combined anthraquinone from different manufacturers.

KEYWORDS Yiqing granule; Rhei Radix et Rhizoma; Free anthraquinone; Combined anthraquinone; HPLC; Cluster analysis
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