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Raman spectroscopy in determination of forsythin content

WANG Wei” , XI Xin-xin, YANG Hao, ZHOU Shao-hua, JING Heng-cui, LI Jian-bo

Department of Pharmacy, Pharmaceutical College of Henan University, Kaifeng 475004, Henan, China

[Abstract] Objective To compare the two parameters in Raman spectroscopy quantitative analysis, so as to confirm the
optimal one. Methods The ratios of peak intensity and peak area were taken as parameters in quantitative analysis. The
contents of forsythin in forsythia suspense leaves gathered at different time points from different regions were analyzed with
laser Raman spectroscopy. When the ratio of the peak intensity was taken as parameter, the Raman peak of forsythin (parn
[1319.1 cm ']) and the peak of methanol G0 [2974.7 em ']) were selected as quantitative peak and internal standard
reference peak in the confocal micro-Raman spectra of forsythin methanol solution. When the ratio of the peak area was taken as
parameter, the Raman peak of forsythin (parn[1 319.1 ecm™']) and the peak of methanol GOm0 [3020.9 em™ '] were
selected. The ratios of intensity and area were taken as ordinate, and the content of forsythin was taken as abscissa. The two
standard curves were plotted and the linear and recoveries were compared. Results Both parameters had good linear relationship
with forsythin concentration, with the correlation coefficients being 0. 998 0 and 0. 997 6; the recoveries were
100. 04 %-101. 30% and the recycling was complete. The linear fitting of the results with two parameters were measured, and
the regression equation was C, =1, 030 4C; —0.033 1, r=0. 999 6. The results obtained with the two parameters were accurate
and were largely identical. Conclusion Both the relative peak intensity and the ratio of the peak area can be used as parameters
for forsythin quantitative analysis with Raman spectroscopy. And the two parameters can obtain largely identical results. Raman
spectroscopy with internal standard is a simple and rapid method for quantitative analysis of forsythin, and it can be used for
quantitative analysis for Chinese herbs.

[Key words] pharmaceutical analysis; quantitative analysis; Raman spectrum analysis; forsythin

[Acad J Sec Mil Med Univ,2011,32(1):62-65]

PLEOCIEADCT DL T 25 r9 E A ik AT RAEAT 25 W R A Dy 24 W Al R N R S

[RmAH] 2010-10-15 [(#EZHH] 2010-12-03
[fE&E®A] T W+ B A S0,
* 18 IAE & (Corresponding author). Tel: 0378-3880602, E-mail: wayne770@126. com



B E ERL AR R O R E I R R

« (3 o

o P AR L T REAKAE . B2 OLIE A DG T B E
B B B PRk R b A AT SR AT T AR AR
B E AR AR T, hr ek IR B R A
Ja AR B R B R AR E TR HE B
AN T AW e R R A Tl A
YRR N N TR G A R AR R A2
L) 3 R Y B B B A . R R TP R I PR R T R
2, BT T AR T A A AT R O N R 2R
i R A BE T By Bl Tk ok A A AL 15 06 0 45 2R 18 1R
5, A SR UE I 3 R R A — s T AR

R X A 5 S 06 TR AR A L AR FT LA A O 8 o
ST S R RS E 1Y S B X L2 e B BT
WERAVE HA B R, AR OO O I 2
AR T 2 0 E ST, Rl I 2 BRSOk
SEWOCTL 2 T RE 8 23 A 6 I A 1 AT S T
F 24 P O3 R o A AT — s B ST S

1 UFE 5

gl B OROE P2 A LR E A
B : RM-1000 #0672 96 3% 1% ; Reni Shaw He-Ne #
&4 s Lecia DMLM {45 ; Melles GRIOT 58-BLD-
301 FER & #5150 pm IAEFLE 50 FREHEY
BEgk, 457 nm WK G AIVERE SN R ORI

A IR (5. 20080306, S 98. 5%, Bk
VORI AW H AR R R 5 W B (o B 2, R u A
BHE K A R A FD 3% (2009 4 6 2 12 H [\)R
FI T R AR A L, 2800 pg R 27 24 2 B BRE SC 2 U S
A Forsythia suspensa.)

2 REEHER

2.1 MBRRERGHES HEWRR 70C THRRE
o AT RRL2G 7,500 ¢ BT 25 ml BRI,
/D8 W R 2 A B2 P2 A 300 mg/
ml B AU, A B PR MEAE A5 10,0 ml
T 25 ml 25w, o H R 2 EL AR R
118. 2 mg/ml P 3% ¥ X RS 45 H

2.2 B SEmike B & KRR ) A R
MR TR N 70°C T4 2 h, BF S T 60 H
i, 23 RS S PR B R 29 3. 000 g BT 15 ml &
DR S BRI 10 ml F BRI S ERE, =il
3hJE#A (100 W, 40 kH2) #2855 min, B G %
2B O S AR OE T R B B 2 R R
Fih ST, B RV B M A AR A (100~

200 H.,6 g. N4 1 em) 1,40 ml Jo/K £ BB L UK
LR KR VR A . T MR 5 T n PP B O L TR A
AR E 10 ml AT B EZE A,
0. 45 pon SCFL U8 Bt 8 L B 8 AR O k3 VA VA
2.3 M Tk BYNE W EOR WS B
W E B MR NIREE S . AR
Bl U FE I T A B B T 1 A T A A R
WO S, BB BNEE THEIE R L
) AL T R = i A B LR PN L 5E
R R £ B RO R A AR AR L T R I Ly
eI, ARWELE PO R 50 m W, GF 5 4 B
] 10 s, FHRWcE Ar Ak A T ED 45 34 58 i
Origin 6. 10 FEAL B, Fir A %80 09 248 @ G &0k
T S — UM I Y &5
2.4 BEFELZOALE ELFEW.HTHEWRILEK
KL BRAS I L 2 335 2R 2R A T L T P2 i R
P30 A B, F U AL B ik 3 Rl A R
Savitzky-Golay, Adjacent Averaging fil FFT Filte-
ring, AR R 7 JE FFT Filtering, 2% GH
W 38 Jk HE A8 TE A 3k SR 55 O T S T .
2.5 HAMFTEHAERGLELEZREZRE WRE
A 24 mg/ml (4.5X10 " mol/L) #Y % 38 H 17 W ny 3L
R M E MK 1 s, K14 882 1,
1 455.4, 2 950. 3 cm™ ' R WE IR IR B FRAE G, 641, 8,
759.1. 1 319.1. 3 080.7 cm "N HE KRS S,
722.9.1268.0 em ' A 1, 2, 4-=HUUE E C-C A
TE 4 20 F 07 P B SR A 4 R 3, ik e 2 4 B R v C-O-
C Ay %F BR A8 455 B AE 967, 3 cm DAk, B PR AR
1128.0 em™ "&b, Wbk o 56 7 0% B8 1) 2 R AIE 06 (T
PRAE 1227.7 ecm "M 1 029.7 em ™ "Ab, DAL B NE
HH MR IERL 2 S,

VR R 2 844, 1 cm AbFEIE SN C-H XEHFR AN
R FRAR AR IR BN .1 420, 3.2 974.7 F1 3 020.9 em ™!
I CH,-O 1Y 728 98 38 3l . %k BRI X R 1 45 9% 30,
1377.8 em '"Ail 782, 9 em 'Ab O-H #9728 2 ¥k 3 Fn
AR i N
2.5.1 WRELHBE BEMANGXEZ KERI 300
mg/ml ¥ AW 0.5, 1.0, 2.0, 4.0, 8.0,
16.0 ml F 25 ml 25 &, I i & %0 5 L #2505
BRIV kg AN R e B ) 3 BT BV R . T 2 D RS )R
T R S AR R 2 i . IR 2 T
DL L AS [ 3 32 ) 372 S 1T Y IS 37 VAR vl o8 58 4 1 i
S Ui T (1% T R Ve 1) 38 i 3 m



W TRE RS 20114E 1 H LB 32 %

+ 64
8000 - 3
«©
N
~
50~
6 000 pie 22 8
® 3 ®
- o~
ez o
5 4000 8
= ™
2 000 1
0 T T T T IIII T
600 800 1000 1200 1400 28002900 3000 3100
Raman shift ©m™)
B 1 ESREEEBMECLH 8iE
Fig 1 Raman spectrum obtained by confocal
laser Raman spectrometer
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Fig 2 Spectra obtained by confocal Raman spectrometer

with different concentrations of forsythin in methanol
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Tab 1 Comparison of forsythin contents in leaves gathered at different time points from different locations

(n=3, r%s, %)

Average content RSD
Sample
C C, I Cs
Harvesting time
2009.07.03 2.08+0.12 2.12+0.08 0.86+0.13 1.2140.10
2009.09.03 2.4640.09 2.5040. 09 1.1340.12 1.2540.12
2009.12.03 2.1140.10 2.1440.12 1.1940. 11 1.3240. 11
Regions
Xixia in Henan 2.1640.11 2.19+0.11 1.1240.09 1.2440.12
Lushi in Henan 1.9140.07 1.9340.08 1.1140.08 1.284+0.12
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