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AR EE MR AEF o S5 38« 97 S N7 0 3 S R 2 W43 GC I S J vk TR ARE I, TR 3% R 2 B I R AR DT A 5 L B S 0 4
AT AT 8 2 M P B AE TR

(SRRl 8 A, KA, Jombh

[hES#E] R284. 1 [ ZEt#RiIRAE] A [XEHS] 1005-9903(2016)04-0069-06

[doi] 10.13422/j. cnki. syfjx. 2016040069

Analysis of Major Components and Antibacterial Activity of

Volatile Oil from Forsythiae Fructus in Different Origins

WEI Shan, WU Ting, LI Min, ZHANG Shu-rong”
(Shanxi College of Traditional Chinese Medicine, Jinzhong 030619, China)

[ Abstract | Objective: To determine the major components of volatile oil from Forsythiae Fructus in
different origins by gas phase method, and compare its antibacterial activity in vitro. Method: Volatile oil of 16
batches of Forsythiae Fructus in different origins were extracted by steam distillation method; the major components
and content were detected and analyzed by gas chromatography (GC) ; their antibacterial activity was analyzed and
compared by K-B disk diffusion method. Chromatographic conditions; HP-5 capillary chromatographic column
(0.25 mm %30 m, 0.25 wm). Procedure temperature; initial temperature of 50 °C , and increased to 86 °C at the
rate of 5 °C + min "', kept for 3 min, and then increased to 220 °C at the rate of 20 C - min "', and kept forl
min. Injection port temperature was 230 °C , and detector temperature was 250 C. Result: «-pinene, camphene,
[B-pinene, myrcene, p-cymene, limonene, and «-terpineol had good linear relationship within the range of
0.016 5-0.988 8, 0. 005 0-0.300 0, 0.038 1-2.286 0, 0.003 2-0. 192 0, 0.000 8-0.048 0, 0.008 2-0.492 0 and
0.002 4-0. 144 0 g (r= 0.999 7) respectively; RSDs of the stability test and reproducibility test were less than
3.0% ; the recovery rate of the method was in the range of 99.0% -103.4% ( RSD < 3.0% ); there were
differences in the contents of the major components of volatile oil from Forsythiae Fructus in different origins, and

the volatile oil had different inhibitory effect against five kinds of the tested strains. Conclusion: The established
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GC method is simple, accurate and reliable, and can be used for quality evaluation and antibacterial activity

evaluation of Forsythiae Friuctus.

[ Key words |

T EL AT T ORI R IR B AR v GE O =
£ sk SR EZRER . R IR R T
B BB BE 25, B AN S 0 S A ™ AR it 24
U RS S A FE O, H 3
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pm) ,JA2603B AU - K1 ( F RS FER BB AU
HFRAF ), DHP-9162 Y e #A1H R B 35 46 ( F il —
TR A PR ), LMQ. R-32608 % vy 3t 7K B 28 (11
AH R IT A5 WUR 0y A BR A W) ), BBS-DDC AL
TAER (Ve ZWEYT & A RA R ), THZ-D %3
SUME R AR 5 A% CUE 1T AR DL R A g & A BR
CIDE S
L2 K% o JRMEM B-IRME (Hit5 P110875,
P108923 4l fif >98% , L ifgBl i Tl A RAF) ,
M XA AR (it 5 MMS3L, Z2AMA, 4f i >
95.0% , AR 54k B Tl ¥k X 254t ) , RIS Fr i I
F1 a-F T B (HiE 5 M0235, IC02ZA , W2XJJ, 4 B >
95.0% , IV B A % Ak Wle Tk 45 BR 2 7] ) 5 Mueller-
Hinton 358 (4 '3 HB6232, 7 & & A bel i 1 A= 1 %
AREAWRAH) FRF EA S 20131218, 46 52
MY HARFRAA) R RERAH A (FHiE
10 g, A0 M R A 3 350 A BR A /D), 2 1L A4 g -
80 (Tween-80 , Kt i & F b2 i AR A H)) , 3 2
Tl | 2,18 T 55 FL AR B e gt

B2 A KU T LT AT b T A, 46
LU PG v B 2 B vh 24 M0 Bt SR A P R B S e 1
R BBHEY) % Forsythia Suspensa W Ji F 55,
W1,

<70 -

Forsythiae Fructus; volatile oil; GC; antibacterial activity

*1 ERBMRESREEH

Table 1 Forsythiae Fructus sources and harvest date

No.  Ri#lxX  RmbfE] || No.  Rilgdslx SRt e
1 WPk 1 2012-07-12 9 IITEKRH 2012-08-11
2 PR 2 2012-07-10 || 10 1L PE PG 2012-07-26
3 PR 2012-07-23 || 11 Jwdbpb 1 2012-07-20
4 INPEAER 2012-07-18 || 12 jadk R 2 2012-07-25
5 TERE 20120725 || 13 R Afk 1 2012-07-23
6 INPEES 2012-07-16 || 14 JE§ A4k 2 2012-07-15
7 WPEKIE 1 2012-0720 || 15 BRVERTK 2012-07-18
8 IUTHKIAE 2 2012-08-14 || 16 PEVG LN 2012-07-24

1.3 Etk RIGRATE A v BE R R 2
o — Wi B e ARt , 4 (5 4 4G BR T H 1L v A )
FHERY $E A 2 B 3o A= 9 52 50 2 48 gt il 58 03K 18
(b5 GIML. 550, ] 7R 45 S A 0 vl A A s v o0y ),
6 A BRE (LS GIM2. 169, T~ 7545 1ok A5 Wy B 45 ik
k) .

2 HEEER

2.1 MY FREC R K2R R ORL R A
FRE 100 g, & T B KN, ik 700 mL, 2 34
0.5 h, JH/KZES Z2 R $2 B4 Ao, 22l i 5 h,
WSS B 45 i R JE K B R A TR L B R TEAOR
VW), PR 45 AOORE B FR e 4 C R IRAE A -
2.2 MRS HP-5 B 48 65 4 (0,25
mm x 30 m,0.25 pm) , FF F IR R0 45 R B 50 C,
PLS Cemin”" (3 E T2 86 C, f#£4F 3 min, LU
20 °C -min ' HR S FE 220 C{F4F 1 min, $EFE D
i EE 230 °C, K DU 28 6 B2 250 °C 5 R 43 Uik i ¢
Sy H 811, 28 Wi i 300 mL - min ', H, iR
30 mLemin ™', B XX Fi & 30 mL-min "', 3 £ &
1 wL,izf7HfE 17.9 min,

2.3 BB mrm s OMNPRI & % AR EE
Ll 47. 50 mg ¥ F 50 mL &), H 4R 4R B
NIRRT, R R W R 0.95 g+ LT B AR
W& W, @ B3 T R OKS B R ICE G 4 R T
16.90 mg, T 10 mL &4, IMAFR 4% 1 mL, H
LR TR FEAT, B, IR A X IR 5 i Wi A
B FRIBGE B o- IR, B L B-UR M, R X< 4E
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K& RPN c- B T BE XS B B TR — 10 mL &) 3
A

L, H R SR TR B R Z0 B HE AT, i
W BE 4 W1 M 2.64,0.80,6.10,0.51,0.13,1.31,
0.38 g+ L™ {3 A Xt A A 0 45 W 40 DS 8 Pk R A
[] £ ) X6 e, BT [ — 10 mL )P, i bR 4%
W1 mL, 4R R B2 20 58, R4S 5 1R & X -
s i 8 VROAH ] VA 32 ) T B T IR VA

2.4 LMRRMIFEL 47 HIKE & WBGR G X B
fi% 4% 0. 012 5,0.037 5,0. 062 5,0. 250 0,0. 750 0 mL
BT 2 mL &P, 2 5m A NAR R C B 1 mL,
W 2 Be 7 B 2 20 B R #8500 49 i kG %5 T B
1 pL, A GC g, LIS X R 5 A B s v B (X,
mg-L70) N Ak B, DL A% 40 06 T AR N B A 0 T
B HAE (YY) AP AL bR IS LT fE, DL 3R 2,

£2 ERERMTT MRS ORERSE (1=2)

Table 2  Standard curve of seven kinds of active ingredient in

Forsythiae Fructus volatile oil (n=2)

EAis M7 LM ng r
a-TER ¥=0.011 1X+0.0001  0.0165 ~0.988 8 0.999 8
il Y=0.010 4X +0.000 031 0.005 0 ~0.300 0 0.999 9
B-TR K ¥=0.010 9X +0.0002  0.038 1 ~2.286 0 0.999 9
H g Y=0.013 4X +0.000 02 0.003 2 ~0.192 0 0.999 9

XfAEiEdiE Y=0.010 9X -0.000 3 0.000 8 ~0.048 0 0.999 8
FrE i Y =0.012 7X +0. 000 082 0.008 2 ~0.492 0 0.999 9

a-FA TH B Y=0.014 6X +0.000 5 0.002 4 ~0.144 0 0.999 7

2.5 LR o0 w OB Ek s R A 6 IR
i AR+ BRI 1 L, 8 I 10 o 8 1A
B i B RR IR B L g . LI 1,

2.6 FoErEEe R p K I (1l vE 28 AL
20120718) , %3 #I1E 0,2,4,6,8,10 h #E4E, 4% Fik
AN E o A5 R a-TR M, M B-TR M, ) MG X
ARSI AT R - T B 04 TR A RSD 43 31
1.7% ,1.4% ,2.1% ,1.1% ,0.5% ,1.0% ,0.5% , 3
WAL R IS WRCZE 10 h 2 R e 1k

2.7 HEEVERE  HUE % 2 A (1L P 22 AL
20120718) ,#% /8 2.1 T | J5 ik AT $E B 6 1y 45 &
T, F IR 203 TR 5 AP AT A 6 O A L R
RSN E . SR o IR, B, B-IR I, A
BEIG X B, R 0 R o= YT B 1 OF 2 % )
W 18.3% ,0.8% ,57.3% ,1.1% ,2.1% ,1.7% ,
1.0% ; RSD 4+ %1k 0.8% ,1.0% ,2.5% ,0.9% ,
1.2% ,2.6% ,2. 1% , KR iLEE R

2.8 AR HC A A AR

1
6 7
ll 12454 oL

0 2 4 6 8 10 12 14 16

!

A B s B IR A X IR s C BB + I RR e SR CA 1L TR0
2. 53 B-URMR ;4. IR 55 XA SR 6. RPN 5T a- R Il B
B1 Z=HFELMM GC

Fig.1 GC chromatograms of Forsythia Fructus volatile oil

t/min

(WPE 2242 20120718 ) 17 mg, 3 9 3, K5 % PR e,
T 10 mL siffi 43 50KS %6 0 A — 5 5 6 B8 % T
5N 1 mL, 408 OB E A 5T, Fi Ik g%
ZAF AN IERE 1 WL A2 o a-IR I, KM, B-IR I, H
B, X A B8 b M R -0 T B 11 ST 2 [ iR
4354 101. 9% ,99. 0% ,99. 4% ,103. 4% ,100. 5% ,
100.0% , 101.2% , RSD 4% %] % 0.3%, 0.4% ,
1.0% ,1.5% ,2.9% ,0.8% ,2.3% . %5903 3.,
£3 EMIERM T WS M E R R

Table 3 Seven compounds test results of Forsythiae Fructus volatile

oil recovery rate

o PEEEET mAs W@ ek P RS
g me me S% % /%
a- TR 16.90 3.093 2.64 5.794 102.3 101.9 0.3
16.94 3.100 2.65 5.785 101.3
16.94 3.100 2.64 5.783 101.6
16.93 3.098 2.64 5.789 101.9
16.89 3.091 2.64 5.795 102.4
16.92 3.096 2.64 5.778 101.6
16.95 3.102 2.65 5.800 101.8
16.93 3.098 2.64 5.789 101.9
16.96 3.104 2.65 5.803 101.8
F 3 16.90 0.135 0.82 0.942 98.4 99.0 0.4
16.94 0.136 0.82 0.944 98.5
16.94 0.136 0.81 0.940 99.3

<71 -
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k3 k3
v R R iR ek P90 RsD v R R iR ek P90 RsD
ad /mg B mg /mg % /% /% R /mg B mg /mg % /% /%
/mg /mg
16.93 0.135 0.81 0.941 99. 16.93 0.288 1.31 1.600 100.2
16.89 0.135 0.82 0.947 99 16.96 0.288 1.32 1.599 99.3
16.92 0.135 0.82 0.946 98. o-FAMEE 16.90 0.169 0.38 0.541 97.9 101.2 2.3
16.95 0.136  0.81 0.938 99. 16.94 0.169 0.39 0.562 100.8
16.93 0.135 0.82 0.949 99 16.94 0.169 0.39 0.570 102.8
16.96 0.136 0.82 0.947 98. 16.93 0.169 0.38 0.566 104.5
B-TEN 16.90 9.684 6.11 15.776 99. 99.4 1.0 16.89 0.169 0.38 0.556 101.8
16.94 9.707 6.11 15.699 98. 16.92 0.169 0.38 0.553 101.1
16.94 9.707 6.12 15.822 99. 16.95 0.170 0.38 0.559 102.4
16.93 9.701 6.11 15.662 97. 16.93 0.169 0.38 0.558 102.4
16.89 9.678 6.12 15.809 100. 16.96 0.170 0.39 0.550 97.4
16.92 9.695 6.12 15.785 99. i i
2.9 HESSENE o BIFREUR [R5 b 5 24 4
16.95 9.712  6.13 15.846 100. o
M ATE ', FE R 2.1 TR 7 AR EUGE & IR R
16.93 9.701 6.13 15.873 100. X U i e
R PR IR 2.3 TR Oy ik il A R A . FE
16.96 9.718 6.12 15.794 99, o o
W HRUAS [R) 7= b 7 S 9 R iAW 1 L, SRR U S, 45
A ke 16.90 0.186 0.51 0.698 100.4 103.4 1.5
RILF 4,
16.94 0.186 0.51 0.717 104. . N
3 MEFEENE
16.94 0.186 0.51 0.720 104. e _ s (79 g e
3.1 ERE RAKBARYEHE T BEHRAE
16.93 0.186 0.51 0.709 102. o ) o ) »
6 mm JG B S8 48 F 4 il i I vk R 0. 43 g-mL
16.89 0.186 0.51 0.706 102. ) . o
(1) 3% 50 5 & W (6% Tween-80 7% 18 7K i il 1M
16.92 0.186 0.50 0.703 103. : L ) .
)25 WL, RE W, TR, & 4 BIEE T
16.95 0.186 0.51 0.721 104. e o o » , e
16.93 0.186 0.51 0.719 104 PLHIRRBERTEON 1 x 10 © CFU-ml R B R% 1 A
' ' ' ' ‘ FOFF A A (08 A BRI L 1 (0 R R IT 48 BLEK TR
16.96 0.187 0.51 0.718 104. e . ,
s AR 200 pL, & T IJC w5 5 AR e, H LB
Xf4AE# 16.90 0.355 0.13  0.483 98.5 100.5 2.9 . . ) .
AR AT IS, H 8 3 ~5 min, B 5 2B 40 A I
16.94 0.356 0.13 0.482 96. N X - . ..
TRy SRR, DR KR R 2580 R BT B DL
16.94 0.356 0.13 0.483 97. . N
25 2580 R B APE XS B A 37 °C B R4 b 8
16.93 0.355 0.13  0.491 104. N . o e e S e ot e
Kige 24 h, 8K 3 WK, H 528 S0kl & 4 i Bl L
16.89 0.355 0.13 0.487 101. . s . e o
2 BOEYE (I B A2 > 15 mm 2l 5 UK, BT
16.92 0.355 0.13 0.482 97. e . e
R 510 ~ 15 mm A i BE O PR M AET ~ 9
16.95 0.356 0.13 0.487 100. . e e s .
mm A I BOURK , TR P 55 0 B B 4% <7 mm, G
16.93 0.355 0.13 0.489 103. N
PLmE M) o
16.96 0.356 0.13 0.491 103. , . e . - .
3.2 MESSIR ERGEAS R M A & 1 Bt
Pk 16.90 0.287 1.31 1.595 99.8 100.0 0.8 s . - A 0 S s .
T 250 M L R KB4 B O 0 45 R R
16.94 0.288 1.32 1.611 100. 1 o e . , -
VIV ) 2 E 25 80R S BT X HE A B 48 A T BBl 4 e
16.94 0.288 1.31 1.597 99. . N N , -
PR, DL PR R R 3R 24 35 oy BH A o R A 308 40K J
16.93 0.288 1.31 1.599 100. - e . . , -
A RO S B TR B R R 25 R Ak A
16.89 0.287 1.31 1.612 101. e _ . .
FRL 34045 B I A A B B, AN [R) 7 b e R 4 kb X R
6.92 0.288 1.3 .608 100. e e e o b b e e
! b PR A O A BRI A8 BRI A AT L
16.95 0.288 1.32 1.589 98.

.72 .
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x4 16HERERBRT IBEAHRESE (n=4)
Table 4 Contents of seven components in 16 batches of Forsythiae Fructus volatile oil (n =4) %
No. HRIIES o- TR B B-IR M R POR T A A - R I
1 1.734 0.309 0.013 0.951 0. 021 0. 030 0. 027 0. 004
2 1.734 0.315 0.013 0.957 0. 021 0. 030 0. 027 0. 003
3 1. 688 0.302 0.012 0.903 0. 024 0.028 0. 027 0. 003
4 1. 530 0.280 0.012 0.876 0.017 0. 032 0. 026 0.015
5 1.719 0.337 0.013 1.024 0. 024 0. 029 0. 029 0. 003
6 1.019 0.203 0.018 0.988 0.011 0. 022 0.015 0.017
7 1.226 0.281 0.017 0. 965 0.015 0.017 0.018 0.011
8 1. 129 0.238 0.012 0.723 0. 008 0. 006 0. 003 0.010
9 1.595 0.213 0.014 0.823 0.010 0.010 0.011 0. 006
10 1. 131 0.225 0.011 0.770 0. 008 0. 007 0. 008 0. 004
11 0.995 0.102 0. 009 0. 628 0.014 0.020 0.020 0. 009
12 1.039 0.127 0.010 0. 684 0.016 0. 025 0. 021 0.010
13 1.109 0.195 0. 008 0.588 0.013 0.021 0.017 0. 008
14 1.109 0.198 0. 008 0.595 0.013 0.021 0.017 0. 009
15 0.564 0.111 0. 004 0.342 0. 006 0.011 0. 009 0. 009
16 0. 854 0. 158 0. 006 0. 460 0.010 0.015 0.012 0. 003
x5 16 HEMER B S MEXEHMNHEBER (vx5,n=3)
Table 5 Sixteen batches of Forsythiae Fructus volatile oil on antibacterial circle diameter of the five tested strains (x +s,n =3) mm
No. KI5 4 5 B (07 A BRI it & ALK i FEAF A ERERES7 N
1 20.87 £0. 05 16.59 £0.22 19.57 +0. 01 18.46 +0. 19 20. 60 +£0. 21
2 21.28 £0.02 17.41 £0. 11 20.38 £0. 09 18.27 £0.21 20.26 £0. 11
3 14.95 £0. 03 12.55 £0. 09 13.90 £0. 04 22.22 £0.05 14.77 £0. 15
4 15.33 £0. 12 13.57 £0.02 12.44 £0.11 21.79 £0. 11 21.11 £0.03
5 13.96 +0.23 14.63 £0. 03 18.19 £0. 16 19.32 £0.09 14.56 £0. 12
6 21.97 £0. 09 17.22 £0. 14 11.91 £0. 14 22.13 £0.21 18.23 £0. 06
7 19.50 £0. 15 12.61 +0. 12 15.51 £0.21 22.13 +0. 14 20.89 +0.07
8 18.18 +0. 31 11.71 £0. 17 13.48 £0. 06 17.30 £0. 21 12.31 £0. 14
9 13.58 0. 11 11.57 £0. 06 15.74 £0. 17 17.30 £0. 13 20.16 £0. 16
10 18.53 £0.20 17.41 £0.13 11.72 +0.26 15.87 £0. 10 14.62 +0. 04
11 15.72 0. 17 13.13 £0. 18 13.08 £0.29 17.95 +0. 04 15.46 £0. 16
12 16.49 £0. 14 14.02 £0. 04 14.67 £0. 18 17.98 +0. 03 15.96 £0.23
13 15.74 £0.07 13.57 £0.07 14.38 £0. 17 18.04 £0.07 14.80 £0. 08
14 14. 84 +0. 03 12.65 +0. 21 14.34 £0. 12 17.33 £0. 18 14.62 +0.12
15 18.12 £0. 15 11.21 £0. 17 16.17 £0. 06 21.22 £0.19 19.84 £0.07
16 14.66 £0. 18 11.61 £0. 13 17.00 £0. 03 16.49 £0.26 12.72 £0.25
RREER 28.00 £0.02 26.00 +£0. 05 27.00 £0. 12 27.00 +0. 03 27.00 +£0.23
4 itig JMAE LS b JE A . AR AE 0 ~

S PR G AR o, A A AE 1 h A
AR, 1 ~2 h il 8%, B 3 h imF 90% 4%

U h P 38 A A 3 20 5 1 7 i L ik K o 5, 4 ik
528 SO0 B Wl TR JE AR 53 h I 90% Y4 K il

- 73 .
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2P B Sk T R RN Il S 2 1 D K S A SR A AR B 45 3R XA T T JE 20 W AR

FUAR B A, el i T sy, 8 6l 0 a2

U (] 7 3% 58 25 4 9 i 3l 3%, 1 78 oK Ja
(FF5 1,2) Bl 3 dm R Lo 22 3%, HoAx ™
HAR YR A o HE S B A 25 2R b i b 3
I3 B-UR M FI o YR i, L1 DY 3 SR B9 5 R 4 T R
7 b S B PG 45 M, 3500 2 B ANt 5 A R S B A
R 2 B 5 22 R O KR ZE LR 5 3 S fE ke &
AR B R ZE AL, O R 2P A R e S B
TR B e T O R R 2 B 7 RS 5 - T B
AR A R, O ZE A KR AT . SR A R
7R AN [ 7 3 5 A i A% o AT AR — RE
S, B b 1LV AR S R e T R L
b Ik 45

A [a] 77 3 3 SR 4 i il 0 TR 0 SR T, R M A
BRI R ORI 3 R 2 AR 1 45, i T
TR RCRAR Y R ST i 2 038 3k, i 58 BUBR 7 1
BRRCRAUR g R IE 2, KL, 22 45 Al 5T T 40 1
BORAR U R 7 5 AR 1 FEIRAE | B 0O S BR 7
BORMRK R ZE R AR T AERIE 45 1oy 38 i % K
IR PR R 0 T g b BT A i
DA UL PY T RN A P e 2 2 O R Il PR
FEGHYTF 2 M) B BRI o DA 34 4% 6l 5 &
MG STRRTE 0 T R0 55 R RE R 4 A 2

.74 .
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