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H E B AR ELRTFEMPTLRFSENT %, Fik R SRR EE X (HPLC) M E 44 P & il a9 42 (1
A HFEAL) : &34 A Diamonsil Cs, R FNA8 A THE-K (B E2RM) , ik A 1.0 mU/min, 40 % & % 230 nm, 425 4 30 C,#HHEH
10 plo SR AR R D = k- R4S R R S TAM A P & 1 F 4 F 00 T EAREAA ARBHPLC 42 e 4R RERESL
B T2 IR A 244, VA B UHCHAR B BEA— I S B0 TRAL B 008, B R B 9 999.89~4 001.01 em ™', s W F 4
A9, BR A NFLETMNEF HFHRSGEL, XN HAFTFHN 6 F FA EAA P33T SUIIE 2k E R 30h 0.984 69, 42 iE )
T Ml £ 57 0.097, T 3 75 ARAR £ 4 0.100, 3 UIRIE 5 Ml £ 4 0.240 13, FURIME 5 2 m 4l 2+ R4t F & L (P>0.05), %
Wiy kbR A AR R T E, TR T n Tk RFa2ebeikng,

E SRR 2 - A Nl 7 S S [ SPES ([P

Rapid Determination of Ligustroflavone in Fructus ligustri by PLS-NIR Spectroscopy
ZHANG Diwen, BAI Yan, XIE Caixia, LEI Jingwei, ZHOU Linlin,ZHANG Miao (College of Pharmacy, Henan
University of Traditional Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT OBIJECTIVE: To establish a method for the rapid determination of ligustroflavone in Fructus ligustri. METHODS :
HPLC was conducted to determine the content of ligustroflavone (as reference value) : the column was Diamonsil C;s with mobile
phase of acetonitrile-water (gradient elution) at a flow rate of 1 ml/min, the detection wavelength was 230 nm, column tempera-
ture was 30°C and the injection volume was 10 pl. Partial least square (PLS)-near infrared spectroscopy (NIRS) were adopted to es-
tablish the quantitative calibration model of ligustroflavone content: according to the determination results of ligustroflavone con-
tent, 72 samples of calibration set and 24 samples of validation set were collected and pretreated spectrum by multivariate scattering
correction (MSC) combined with the First Derivative, the optimized wavelength band was 9 999.89-4 001.01 ¢cm ™' and principal
component factor number was 9. RESULTS: Methodology validation of content determination for ligustroflavone was in line with
the requirement. Internal cross-validation coefficient of the quantitative calibration model for ligustroflavone was 0.984 69, correct-
ed root mean square deviation was 0.097, the root mean square error of predication was 0.100, and the root mean square error of
cross validation was 0.240 13. There was no significant different between the predicted value and the measured value. CONCLU-
SIONS: The method is rapid, accurate, simple without destruction and pollution, and can be used for the rapid determination of li-
gustroflavone in F ligustri.

KEYWORDS Near-infrared spectroscopy; Partial least square; Fructus ligustri; Ligustroflavone; Content
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Nicolet 6700 %I {H B 75 4 NIR {% (3£ [& Thermo 2 7)) 3
2695 B HPLC ¥, {035 2998 461l #5 ( 35 [£ Waters /A 7] ) 5 SZ-93
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FARRE AL (AL RAG R R RHE A R AR, D14 : 500 W, 390K .
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4000 em ™, =T BFUECH 64 I, BT S 20
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Fig 1 The near-infrared reflectance spectra of 96 samples

2.2 ZTITHESERHPLCENE
22.1 @AM S RGEMERE @15 : Diamonsil Ci
(250 mmx4.6 mm, 5 um) ; F A : 21 (A)-7K (B) , B EE A
(0~30 min, 15%—34% A) ; JiL 2 : 1.0 ml/min; £ J% 4 : 230
nm; IR 30 °C; HERE R 10 Wl 78 BRI T, BRS A AL
DL g TN/ 3 0005 8 U3 HE 2k 73 88 BT, 43 15 i >
L5, FEULIE 2,

030 i
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Fig2 HPLC chromatograms
A. reference substance; B. test sample; 1. ligustroflavone
2.2.2 RRSEWAW S ORS R R T A 1.08 mg,
BT 50 ml I, KIS I E 25 4850, B L oUH B R ik
47 0.021 6 mg/ml [T R G
2.2.3 MW HIE  BRESHAR 0.2 g KR FRE, B T
100 ml HETEHH A, I P 25 ml, 75 AL 2 30 min, 203 2 7, U
i, A IF IR 2 100 mlZ8 K ML, 28T, 5kl R K e 0 2 4%
210 ml, 4857, L4 0.45 pm SRS , AR IEH, BITS
2.2.4 IR HOMICHRMEIFA T IA AN a5 R
2 B R e M AR 0 o 0T 04 AR 9 RSD ) <
3.0% , FRWVERE % BE IR e Pk TR T M LT
2.2.5 FEAEENE B0 HURE A B, 454 2.2.37 0
T O A B AR, TR 2.2, 17T T A AR ERE I A
ICSRIE B RRE S & it 45 R R 1,
2.3 NIRE=RIEMZRE T 5I6F
2.3.1 AQEESRAEEM S AR 2257 U Lol i
AT ATAE DL, D96 HEAE St R I 72 HEZH A IE A T
SEARAY s I 24 HERE S A RIGTEAE I TEAE A e IE ]
I E SR L o B e A A RN A0 1 R R IR AR R 2 0
HoEEEZ N, LR 2,
2.3.2 OGIETAL Ik M BERE 43 B DL U B8 T B
(COE) . Z It i 1E 7% (MSC) | Savitzky-Golay & 75 (SG)
Norris derivative Ji§ il 7% (ND) A IH—fb 7 (SNV) . —Fir- 54k
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% (First derivative) . /- 5472 (Second derivative ) &y i 1

AEFESETE , A3 AR IE A AR A2 SR IE D E REU(RY) IR

Jr 22 (RMSEC) R4 J5 e 22 (RMSEP) , FEILE 3.
®1 HERIEBWESER(n=3,%)

Tab 1 Results of contents determination of samples(n=3, %)

45 La Y LaE Y Lot
1 207 3 253 65 326
2 214 34 245 66 288
3 1.98 35 21 67 33
4 214 36 254 68 312
5 1.89 37 224 69 292
6 1.90 38 224 70 294
1 1.68 39 221 Ul 211
8 209 40 235 7 2M
9 1.88 41 230 73 273
10 197 4 24 T4 288
1 1.65 4 238 75 279
12 162 44 252 76 0.84
13 1.84 45 262 T 091
14 181 46 256 8 1.00
15 1.89 47 231 9 139
16 1.93 48 238 80 138
17 1.95 49 238 81 135
18 191 50 276 82 261
19 1.80 51 267 8 261
20 221 52 241 84 260
21 191 53 246 85 171
n L10 54 231 86 182
PA 122 55 234 87 176
24 1.06 56 260 88 179
25 1.80 51 246 89 182
26 1.94 58 256 90 177
2 174 59 260 91 1.08
2 181 60 244 92 122
29 1.65 6l 3.00 93 126
30 1.69 62 21 94 1.98
31 246 63 2719 95 207
3 244 64 276 96 12

R2 REESRIISEHRXOIERIESHLERE
Tab 2 Distribution ranges of calibration and validation for
ligustroflavone content

Fedh Fhhn At FkfH, % M, % FH(H, %
B 7 33 0.84 213
il % 3.6 1.08 225

iz 1 TQ Analyst 8.0 78 T XT3 3 Eicdli b A7 b 38, 45 &
it f52 /)y e 1 @ 57 NIR G s MG IE A A, 3£ % R RMSEC.,
RMSEP NI 845 , L6545 PR AS [RIAS TR () ofi off i A ad R
Hodp, R* M FE I 1, NTR A58 51 3000 1 5 52 0 1 AR 56 1k b 4
RMSEC 5 RMSEP i#ii41t , H RMSEC % /)N T RMSEP, T g5
TRUSE PR B R, TN OR AR, G5 R W, L MSC+First
derivative AL FRYGIERG S dpe b, 0T LATH BR 2 OGS m 25 . %)
SEOCRE A TR B, 28 B G TAL B 1 Ab BIUS ) NIR
DL 3,
2.3.3  ERRIINBLBERE AR B X R R AL SRR A Y KR
5 IR T A B RS T, 28 IR
D5 AR 25 (RMSECV )i /)s , it ElAs 76 335 FH Pl i, 000300 & 2R
Bty . % F MSC+First derivative XA [6] (4 % Be 3k 47 T sh i
b #5381 TQ Analyst 8.0 23 B 3 445 21 d5 44 1 B2 il
9999.89~4 001.01 cm™", FEM. 7 4,
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®3  ARGLIETANIET AN EERIEZZERER RN
Tab 3 Effects of different pretreatment methods on quanti-
tative model performance

Bl LS 1§ RMSEC RMSEP
COE 0.904 48 0238 0.188
MSC+First derivative 0.984 69 0.097 0.100
MSC+Second derivative 0.981 40 0.107 0.149
SNV+Second derivative 0.983 10 0.102 0.157
SNV+First derivative 0.899 16 0.244 0.181
MSC+ND+First derivative 0.976 94 0.119 0.121
MSC+ND+Second derivative 0.965 79 0.145 0.151
MSC+SG+First derivative 0.988 32 0.085 0.113
MSC+SG+Second derivative 095777 0.161 0.151
SNV+SG+First derivative 0.89237 0252 0.183
SNV+SG+Second derivative 0.968 03 0.140 0.146
SNV+ND+First derivative 097759 0.118 0.118
SNV+ND+Second derivative 0.965 45 0.146 0.155
0.0010 9
0.0005
0,000 OW"“"'
0005
lﬂ=§—0.001 0
—=0.0015
—0.0020
10000 8000 6000
YA em™

E3 AR ERELISM L
Fig 3 The near-infrared spectra after pretreatment
F4 AEKESEEXT A RMSECY BIFT
Tab 4 Effects of different spectral range on R° and RM-

SECV
W, cm ™ R RMSECV
9033.09~4 42333 0.972 04 024076
8465.97~4 185.67 0.981 18 025789
9627.04~5115.82 0.948 20 029726
9999.89~4 001.01 0.984 69 024013

234 FRASBAER  TEEALLRER S ORAIRRAY NS
B, BRI AR, 2 A BN A R BN 4
T8 S KA 2, B ECR 2, B E o 72 4 Bt
ABHR, KBS IR 2L 3 A F00 RMSECV 52
e (S e AL I 7o i I T 0 N 3 S e )
9B}, RMSECV f/)N, B fpe A5 1 404508 9.

0.60

RMSECV

e
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0.21

0 £

4 ERSEXI RMSECY HIZ2NE
Fig4 Effects of principal component numbers on RMSECV
2.35 ERMERAINEN, 35 H TQ Analyst 8.0 /- Hr k{4,
DL 72 {04 IE R R i NIR R, X615 R Ff MSC+First deriva-
tive FHAL B 7 ¥, 7£9 999.89~4 001.01 cm ™' By [ , 264% 9
A FE AT BT EAT . 25 RS I AR RE S E AT NS S0 IE
R*=0.984 69, RMSEC=0.097, RMSEP=0.100, RMSECV=
0.240 13, 2z vTH NIR T AR5 S5 0L P9 A O P v 22 1] L
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5 T o

Corr. Coeff.: 0.08469 RESHC: 0.097¢
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Fig 5 Correlation and deviation between NIR predicted val-
ue and content reference value of ligustroflavone
A. correlation; B. deviation

2.3.6 ERBIERBINEIE  PEPE 24 ML UEEAE A HEA TAMER
Bk A5 HC NIR S A E SR IE AR, F00 4 oy 35 i, P15 5
DA AT HEB, S5 2R WA 5.l 28 5 R, B E AR A A ) NIR 5
D5 SEMEL RO 48 X TR ZEAN AT 0.13% , FHX R ZEH 0.50 % ~
5.62% ,FE-XHIXT IR 224 2.77 % , 136 W T AL 700 AT | 07 70
DNRETT AP K R UEA AR i 35 SRS NIR T (i ik
ATHCXS ¢4 56 ,6=0.107, P=0.914>0.05, % 0.05 1% & &P /K -
ST, SEINME 5 IO F 22 S JCGE T2 3 3L, U WA R T 45
SRATEE, T RE A b2 DU S PRI E

#5 AMWIFEHRHMNIR EERERBITMLER (%)

Tab 5 NIR predicted values of 24 validation samples( %)

2 Sl e WEE MRE  PHRGEE
1 3.26 322 —0.04 122
2 292 3.00 0.08 273
3 273 283 0.10 3.66
4 289 295 0.06 207
5 224 234 0.10 446
6 236 231 —0.05 211
7 243 251 0.08 329
8 253 242 =0.11 434
9 2.56 252 —0.04 1.56

10 231 244 0.13 5.62

11 2.60 2.54 —0.06 230

12 244 242 =0.02 0.81 27

13 139 1.41 0.02 143

14 278 2.88 0.10 359

15 1.7 1.69 —0.02 1.16

16 1.08 1.03 =0.05 4.62

17 1.91 1.87 —0.04 209

18 261 2.55 —0.06 229

19 1.98 197 —0.01 0.50

20 1.91 1.97 0.06 314

21 1.98 1.95 —0.03 1.51

2 1.84 1.80 —0.04 217

23 182 172 —0.10 549

24 1.80 1.8 0.08 444

3 e
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H E R#. &3 RS0 EE(HPLCO) 5L B AR MM & L P EHad aL Fmessa sk, 7k kR
HPLC % . &4 % Zorbax SB-Cus, i3 48 4 ¥ 85-0.2% L8R 78 ik (A5 JE 2R L) , i3k 9 1.0 ml/min, #0) 9% K # 306 nm, A2 3%
30 C, A H 20 plo A EHT4a3 o A R4y, xF 13 3eAf 5b HPLC B3 R A 25 €38 45 SO B 354805 70 £ 42) (2004 A BR ) 34T
AN, R 13 A S HPLC B4 12 /N30 A%, A8 8 3 >0.90, % 374a3 . & 3 7 B i 2k E &8 B o 5
6.65~425.6.,1.72~110 pg/ml(r ) 4 0.999 9) ; #5 % & AT M & MK 09 RSD<3.0% ; AnAf =Dk & 55 4 97.30% ~102.30%
(RSD=1.97% ,n=6) 98.12% ~104.02% (RSD=2.57% ,n=06) . 453t : ZHF 5 AT I LA 3T A LR B e B3 Fo o 230
RAERF M E T R R RR M HE BT TR, TR T ERESM T EI i a5 BT RN,

KEEIR HRE A R P B R A SR

Study on the Quality of Commercially Available HPLC Fingerprint and Content Determination of Principal
Component of Smilacis rhizoma

ZHANG Yonggui, ZHAO Li, YANG Xiaoying (General Hospital of Ningxia Medical University, Yinchuan
750004, China)

ABSTRACT OBIJECTIVE: To establish the HPLC fingerprint and determine the contents of astilbin and resveratrol in Amilacis
rhizoma. METHODS: HPLC was performed on the column of Zorbax SB-C;s with the mobile phase of methanol-0.2% acetic acid
solution (gradient elution) at a flow rate of 1.0 ml/min, the detection wavelength was 306 nm, column temperature was 30 °C ,and
injection volume was 20 pl. With reference of astilbin, the similarity analysis was conducted for the HPLC chromatograms of 13
batches of samples by using TCM Fingerprint Similarity Evaluation System(2004 A edition). RESULTS: There were totally 12 com-
mon peaks in the HPLC chromatograms of 13 batches of samples, similarities were all higher than 0.90. The linear range was
6.65-425.6 ug/ml for astilbin (»=0.999 9) and 1.72-110 pg/ml for resveratrol(#=0.999 9); RSDs of precision, stability and repro-
ducibility tests were lower than 3.0% ; recoveries were 97.30% -102.30% (RSD=1.97% , n=6) and 98.12% -104.02% (RSD=
2.57% ,n=6). CONCLUSIONS: The established fingerprint can provide reference for the identification and quality evaluation of S.
rhizoma, the method is simple with good precision, stability and reproducibility, and can be used for the identification of S. rhi-
zoma simultaneous determination of astilbin and resveratrol in S. rhizoma.

KEYWORDS Smilacis rhizoma; Astilbin; Resveratrol; Fingerprint; Content determination
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