& . 564 i
6 4 6 A

¥ o5 v 9% a4 M

Spectroscopy and Spectral Analysis

Vol. 26,No. 6,ppl1026-1030
June, 2006

MRFHMER T ZRNEAHNKIELFHE I T EAR

g, FE%T . EXW, BREF!

Lo WL R 222 B P 25 Bl 5 TR 2 R L Wi bt
100084

2. WHERFEF, I

310031

M OE R TR ANDIE R S R T 2RI R T . R DGR I LD AN R A T AN IR 1
ST AT F MR IO A, i SIMCA Jik i r T T2 RS WMEMR, H TP N 26 MRAAEARK T
ORI T R R AR SRR, LA 4 & SIMCA S35 B R — R AR
T8 AR T2 T B, % Jr T R AR AT RE . B RE AR SRR A R TR
T IE - DATAT Ay Hh 28 41 T 25 A S 42 ] S A3 T — 237 i B B

EFME T ELAEEE; SIMCA; SEaT il
FENES: 0657.3 XTEAFRIRAD : A

el

3

AT LT T AR, A B s
Lok GEi TR el | U A Sl o Y R SN A AN e A e o
Y B SR AT ER . WO F R T LR R A, 2
i a T AT ORI, X LSRR Y A i A R A AR 1 ) BT A AL 2
AL AR A TS ARMERS B AT A L T A BE PRAIE
25 J5 e AR E T . (3 R SO R BOR T B b 25 5 2 1K
FAEVRVE R SO AT, 2 T 25 S 5 ) 0 R s
B — A R R T B AR L R R ACE TR A
Y RE kA3 HT . T AT B T A v A 2 A T A Y AR
AL . SO T A GERE T O B AR L o fE (3 4 2R R 3R
By A sh e A2 AL, 5 ZIE AR R R IR . A A g, T
Bt B, MELISC T2 AR p SEmd 42 . 72— 2 2
JE B BRI T8 P 3 R B T P 2 A2 7 T b A AT AN
Mo

T LT A1 '3 e 1T AR e TR A SR i) — Fh O AT R . T
s X B A 52 2% O T Ak BB R R R S M. B L PR
BRA  ARBR L JRiE R A FEA . L Rk 254
AU S Tz AR SR S AE R 2 ATk BF O A
ST AN — R R L AT R T 25 T2 S e
FoR . HITLLAMETE T T2, 7 AR 2 T 48 AR o 51
A ROy 0 B S TR R R RE T A PR B Th 25 vk
KPR A R, R —AhSEE, PR vER . ELRE R AA

W B 2005-03-06, EiTHHEI: 2005-06-16

XEHHS: 1000-0593(2006)06-1026-05

R R R IE Y AR R R T
He 7275 B B Y LU AE (Gardenia Jasminoides, Ellis)
AT RS, BAE AR V5 KR B R TR Z DR
ARSCUIHE F 256 3R I 22 A5 X 42 W8 AN I|) 220
TEREUAE A (Y T 2L AN B, TO R E D e T Y 4 AR R
Ob s ELHE AR U RE A 1) B O 2041 O3 5 SIMCA T2
WAL, HTIPH e TR IR 2, 4554 AN

1 JEEATT Ik

SIMCA J5 #: SRR AU 23 Hr i . 2 1976 4F B it {6 2 52
Wold #2151 . FEAI Y T2 540 F B8 742 BUR A7 T U
FRRAE . DRt SIMCA FI T T2 V1M A 5 AR S B2 8 AR
BT 2%, MR JHER — P T LA JF 205 1 52 4%
M Ry VAR T L A% A T X AR AR AR 8 AT S5 A
BV RTAR 4 R AR A B 2 ) T M PR AN D R AE

WINGER N AR GDREART p DERE . B4
I GR BB A B FE B 7T LUIC R Myon » HoP &R ¢, %
B n, DHA, ZEPWILR o G=1, 2, -
2y v s ARG E R RLROR

s Ps k=1,

20 = a® + SV - O + e
Forp Q) g Hhn, A REASE | SRR A K %%
BE AR B 19 3 BB e VIR EE RS AR 25 . B A O
W e BB B0 B8 % o FRE AR (0 28 AT 1 G 22

EETH: BEE“9737E SILMAF I H (G1999054404) K B 5 346 5 k4 1 (2002BA906 A29-3) ¥ By 35 H

EER A ERFRE . 1974 4R IV R F 252 e 1 L 0 JE 2k

LRI RN



A-/-GJ:EH

itk 56 E 4 1027

AT LR
s =[2)2 ,—A—=Dp—A) |
BRI JR U — A RABEAR 20 G =1, 2, =, p) £
BIRT g % M ZTCLI I . H AR RE A D4 51 1k
RS R L b TR R AR L 155 SR A
BARR LG, F7R ef RAUA R Ik R %

A

(o () N (@

2 =a® + DB+ Cutelf
a=1

XA ARMABEA G ¢ PR A 45 R 40 IR, 7] LU AR

i 22 4R »
s = [ D Emr/q—a]"

AT SIS wAl LAWK ARSI T ¢, N
T HBI R AR A G M, SIMCA IEBIAT F %%
i, B
S
Sérnz

¥ F it 56 5HE Fo 9647 OB, 2k F>Fo, NIAE

F =

AulATq % BHRETHA%.
2 SRy

2.1 LBNUBRSHEE

3 [# Micron Es-512A 3T 21 41 )6 3% 43 (3 4 35 [l 930 ~
1670 nm) 5 47 90T 25 4 35 5 2Rk B OB A2 10 mm, K
BE 1 m); TR InGaAs K &5 5 I & a3 72 b DL as AR
RZH, BAEHE 20 ms, 453E% 1.4 nm,

NIR 3% % 4 ffi F§ Micron Optical Systems %X {4 (Micro
Opitcal System Inc. ); SIMCA #& | ¥ — z2 & 38 F 7.
SNV MSC %A 5 # FF 2 SCk Jr 3601 6 A MAT-
LAB5. 3(Mathworks Inc. ) H % .
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Table 1 46 samples extracted in different procedures
No. Extraction method Solvent Solvent volume/mL
1-33 ultrasonic extraction 30 min methanol 10
34 ultrasonic extraction 30 min 90% methanol 10
35 ultrasonic extraction 20 min methanol 9
36 ultrasonic extraction 35 min methanol 10
37 ultrasonic extraction 35 min methanol 8
38 ultrasonic extraction 20 min methanol 10
39 ultrasonic extraction 15 min methanol 11
40 ultrasonic extraction 25 min methanol 12
41 rough powder without sieved ultrasonic extraction 30 min methanol 10
42 ultrasonic extraction 30 min methanol 8
43 soaking for 10 min, then ultrasonic extraction 30 min methanol 10
44 soaking for 15 min, then ultrasonic extraction 30 min methanol 10
45 soaking for 20 min, then ultrasonic extraction 30 min methanol 10
46 soaking for 200 min at 60 C methanol 10
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Fig. 1 Original NIR spectra of the samples of Gardenia
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Table 2 Model performances for different pretreatment methods

Pretreatment method Origin MSC SNV 1st de. 2nd de. 1st de. +MSC 2nd de. +MSC
PRESS/10 ¢ 3. 27 3.32 9.99 4. 35 6. 50 3.92 6. 88
Prediction accurate rate 91% 94 % 91% 98 % 85% 100% 94 %
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Fig. 5 Predicted results of unknown samples and
training set samples by SIMCA model
Bars in black () denote the cross-validation predicted results of
training set samples, while bars in white ([[]) for the predicted results

of unknown samples, and the line represents F;(99% confidence)
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Study on Real-Time Control of Extraction Procedure of Furitus Gardenia
by Near Infrared Spectroscopy

YAN Shi-kai'*, LUO Guo-an** , WANG Yi-ming’, CHENG Yi-yu'

1. Department of Chinese Medicine Science and Engineering, College of Pharmaceutical Sciences, Zhejiang University,
Hangzhou 310031, China
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Abstract A new approach to the real-time control of extraction procedures based on fiber optic near infrared spectroscopy (NIR)
was described. Various extraction samples of gardenia were rapidly scanned by NIR, and the SIMCA monitoring model was de-
veloped. The model was applied to evaluate the extraction procedures of 26 unknown samples, and all the samples from abnormal
procedures were successfully identified. It is suggested that near infrared spectroscopy, combined with SIMCA method, is a rap-
id, convenient and efficient tool for real-time procedure monitoring, which needs no quantitative determination and can effectively
monitor whether the current procedure is in normal or not. The presented approach, therefore. offers a new way for the quality

control in real-time of traditional Chinese medicine.
Keywords Furitus gardenia; Near infrared spectroscopy; SIMCA; Real-time control
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