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Rapid Quantitative Determination of Multi-Indicators in Lonicerae Japonicae Flos by Near-Infrared
Spectroscopy

GENG Shu, CHEN Yong, JIN Ye, LUAN Lianjun, LIU Xuesong, WU Yongjiang*(CoZlege of Pharmaceutical
Sciences, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE To establish a set of quantitative calibration models based on near-infrared (NIR) spectroscopy
and chemometrics methods for rapid determination of chlorogenic acid and luteoloside content in Lonicerae Japonicae Flos at the
same time, which is useful for the quality control process. METHODS The PLSR algorithm was finally used to build NIR
quantitative models between the spectra and the content of chlorogenic acid and luteoloside determined by the reference methods.
The validation set was used to identify the predictive performance of the established models. RESULTS For PLSR models, the
correlation coefficients of calibration and cross-validation were both >0.90, and the root mean square errors of cross validation
(RMSECV) of two indicators were 0.469 and 0.012 4, respectively. External validation proved that the root mean square errors of
prediction (RMSEP) were 0.478 and 0.010 5, which were close to RMSEC values, respectively. The ratio of RMSECV to
RMSEP was close to 1, and the relative standard errors (RSEP) for chlorogenic acid and luteoloside content were 10.19% and
14.76%. This established method was initiatively proved to be accurate and stable. CONCLUSION NIR can be used for the
rapid determination of chlorogenic acid and luteoloside content in Lonicerae Japonicae Flos at the same time, which is beneficial
and crucial for the quality control of this raw material in TCM pharmaceutical factory.

KEY WORDS: near-infrared spectroscopy; Lonicerae Japonicae Flos; chlorogenic acid; luteoloside; partial least squares
regression; rapid quantitative determination
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MARYI R 3, kT HESPERH, 5
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14091701, MUST-12100401, #4iJE3)=98%); H
B, UKEEER . CEE(rMral, REET K K2R
BIRAFD: SRR ral, EZLEHARAR);
CRE(Egal, b | RBFHLARA R Ko
4K .

2 FHEEHR
2.1 SRERR S ERE

WG A MM AL 0.5 g, FEHE,
Ferp [E 2580 2015 SRR “ G HRAE Y TUT SRR
BRI E AT RS AL BT, HPLC W4t
Agilent SB-Cig 3 44(4.6 mm X 250 mm, 5 um); ¥t
AN CHG-0.4% 5 FRIE (13 - 87): WK A

o EBACR 252 2016 4E 2 H 55 33 545 2 )
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EEREMET, AR A v, WA E B
PRk T ZRE T, B RS SPAT 3 O E BT
1B, VNG SR R S & S
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U SARIE LM R B R TS R4 NIR 8 % 5%
6 SR AR A1 FHE N 4 000~10 000 cm ™
FIIRECN 32 Ik, A HERN 8 em™' . BT 162 4
SEACA M R IE A6 6% LI 1.

0.2
4000 5000 6000 7000 §000 9000 10000

i H/em!

1 &R E 4240t
Fig. 1 Raw NIR spectra of Lonicerae Japonicae Flos
samples
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AEX T f 22 (RSEP) N FE AR AL A S 4, %2
FERIVERE, A ORSEU T 7V WL SCHR[13-14].
YRR O R $L R #4IL 1, RMSECV 5 RMSEC
MR, RABIAVERE AR T, W
2 RMSEC #1 RMSEP #¢/) HAW S I, A58 B
BHEE TGS 77, [FE L RSEP K25 SR8 1) 7l
MR 2 o
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162 AR AE A i o 4 JE R 1) & B A8 Ak T

N 0.017%~7.662%, AR EH ) AR 6
0.003%~0.134%, X AR AR 2 73 N 73.69% A1
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bR G HRAE 200 v 21 TR TR AR JBR B R 22 R
Ko AHIF T FIT i S HR LA i Hp 43 5 R R A Jo o
SEHE MR NS, Bk SR —
ENREME, FEEMEER, PE 2 2015 FiRE
EGFER S EANE<1.5%, KBREFHSEANG
<0.050%M, AN B VR R 2504 A 32k B 1 o B 4 )
K, WA R AP TR HEN R 2 7R K A P R E )
AT AR fR br & R POE AT I, 7R AR YR Sk
e ) e 24 1 7 D o
2.6 SHACUTL AN e AR A (ST
2.6.1 RLIEEMIGUFEERIERE R T B R IESE
FUBGAE 4 1k B AR B N, EERH
Kennard-Stone (K-S) /7 ¥ 3T FE b EE 10K 43, 1Z07
R S A RE OGS I R EE B, Rk
BARKEEMN 2 MERIEANEIEE, R 54 W
THEL T A T SR R R 2 8 1 /N BRRUEE
By, IR e AR IE SRR AN B0K S5 /N R 2
() 55 KRR AR T I AR IR R0, AREE g eh, 145
DI RE B AR IESR, FEAR 17 oA 3y 5eniE
£, R4 5 I IE 45 5 W0 AE A2 KR R 4 SR R AR
HHSENSITER LR 1, Sl B En 2 %
B E AR AT DL 2. ] RS IEAERE W BT
RIS a5 1 S UE SRR S I & mVa L, HLIGUE A
AT S A AR TR IR AR
#1 REEMBIEEFSEZERAABEENEESA

Tab. 1
luteoloside content in calibration and validation set

The statistical values of chlorogenic acid and

EELayS %o ¥IHE/% B IEER % ISESE/%
R 2.190+1.614 0.017~7.662 0.093~7.142
KRR 0.058+0.028 0.003~0.134 0.016~0.092
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Fig. 2 The scores of the first two PCs in calibration and

validation set
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Fig. 3 The correlogram of NIR spectra and chlorogenic acid

content
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2.6.3 ANFEEMB IR NE S R T
LA E BRI, 43 i SR A B /s — 3 8] )
(PLSR). £ &43 [\ JH(PCR)AI £yt 2k 14 [A] 9 (MLR)
T3 2T ST A R AR 2 M T A R TR AN A R R B A
B AR NG, oy A E Rk N AT RL R 3
b [a U5 5 v N AR IEAR Y, S IR AR AL,
RPN () gt S L3R 2, 7E PLSR /55 F, R
BT 1, RMSEC Al RMSEP H/)h, i B A Y
A e se FO T ML RE BE =y . [RIRE, AR E
BHEMES ARG RS HEE . B, A
FRAIERE PLSR 7A@ L &P 4 R R AR
JBR B g BB 7E PLSR 52 B RS IE B g 3y i R
o, G AL B R A A S IR AR BT
HE, FUAE T 2 AN 3 B KAk
.

T2 FRBETEXNGRER T EHEA B

Tab. 2 Performance parameters of the established models
for chlorogenic acid content based on different regression

methods
. BIE VI 352 T i SR IRAE
T7 i
R, RMSEC R, RMSECV R; RMSEP
PLSR 09812 0.327 09614 0.469 0.961 4 0.478
PCR 0.9259 0.641 0.898 5 0.749 0.909 6 0.749
MLR 0.8238 0.961 0.8123 0.990 0.626 3 1.290

2.6.4 OGIGTAEL TR CRESRERLFEF, R
AGCRE 155 AR MR R B & FRDIR A 5
K&, S5l ibeRimms, Joun b HLg
. R, TF EA B A OC I 6 1AL 2R U7 vk BATH

%3 TREH TR kA BRI i
Tab. 3

BRI RIS R, e M RE . W
(6 B AL B A — B S5 (1°D) . B B 5
(2™D) . A% AE IE W A8 #e (SNV) . £ 76 B 5 1% IE
(MSC). Savitzky-Golay “F-#5(SG); Karl Norris ~F-
TH(ND)EE . TR FE J7 70T LAY bR R 205 4% 5
i 1% 22 DA S AR B HERFAE AR OGS 2. SNV
MSC J7 9% 3 %2 H /2 1 bk o TR A L iU
FEAA I 21 i s ft et

AR S I8 I AT B 6 E 15K 5 S A [ Ak
AR bR R AR LR BB A S, DA 3% AR P T AL
HOTHE, BRSO NE 3. SRER, iR RES
— Wi 3 HORT Norris “T- ¥ 454 SNV Tildb 22 5 B 2 (1)
PLSR AR &AL, WIEEMKRE R &K,
RMSEC 1 RMSECV #HXF# /)N, A DAE b by
FE S BT 200 5 R R DG B L m R RS, o
T BRI . Rk, BOE G 4R R R
A S AR AL [ FRALEE 158 SNVAND+1°D.
265 mETHERTFHMERE @EEHEGEAN
PLSR R H A e A ) 3 8 P4, AL IE I AR i
WA T HR T 8i/h T EE, SiaBi “mEm
AFUREMS” LR, WHZAR E ALY 25 R0 F
RE 1A — . IR BEE N, AW 5TE
i LOO A& HEGEY:, % T A FE ¥ F 7 Hont
RMSECV WIEZm T tik . 25 5 EW], fERE
THIEIN, RMSECV FEAR N FE. K1 508 8 I,
Fr{S7) RMSECV f/), HMi&ié&TFe, H230
PRI IE 45 i o EAR, S5 4. B, &
iff 78 2 J5 R R e A R 2508 10,

Influence of different pretreatment methods on performance of calibration models

o . W IE A A B IGAE SN RIS AIE
FabR RSy AL 3 5 %
R, RMSEC R, RMSECV R; RMSEP
JR A 0.964 0 0.451 0.944 4 0.559 0.937 8 0.614
MSC 0.968 5 0.423 0.954 6 0.507 0.937 8 0.586
SNV 0.974 8 0.379 0.963 9 0.452 0.962 4 0.486
MSC+ND+1°D 0.978 7 0.348 0.955 1 0.508 0.953 8 0.516
SNV+ND+1*D 0.9812 0.327 0.961 4 0.469 0.961 4 0.478
MSC+SG+2"D 0.907 1 0.714 0.813 6 0.993 0.622 1 1.330
JR U e v 09305 0.010 3 0.896 5 0.0125 0.839 8 0.0139
MSC 0.890 3 0.012 8 0.853 8 0.014 7 0.873 4 0.0120
KR RLE SNV 0.9328 0.010 1 0.897 0 0.012 4 0.876 4 0.1190
SNV+ND+1*D 0.9350 0.009 9 0.908 2 0.012 4 0.907 2 0.010 5
MSC+SG+2"D 0.906 0 0.0119 0.859 1 0.014 4 0.8559 0.0130
: SG-7 3 ND-TIEK AN S, EREEN 9.
Note: SG—-7 point 3 orders smoothing; ND—section length was 5, the interoal was 9.
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Fig. 4 The optimization procedure for luteoloside calibra-
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Tab. 4 The integrated performance of the two calibration models
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Fig. 5 Correlation chart and the residuals plot of the two calibration models

A-—chlorogenic acid; B-luteoloside.
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Uniform Design Research on the Compatibility Toxicity of Gelsemium Elegans Benth. and Mussaenda
Pubescens

WANG Yinghao, WU Shuisheng*, LI Desen, WANG Heshan(College of Pharmacy, Fujian University of Traditional
Chinese Medicine, Fuzhou 350122, China)

ABSTRACT: OBJECTIVE To study the toxicity variation of Gelsemium elegans Benth. combined with Mussaenda
pubescens. METHODS The U, (7*) uniform design method was used by two factors and seven levels to investigate the
toxicity changes with the death of mice as index in different groups of Gelsemium elegans Benth. combined with Mussaenda
pubescens. Then LDs of Gelsemium elegans Benth. combined with Mussaenda pubescens were determinated. RESULTS The
multivariate function model of uniform design was statistically significant(P<0.05). The best ratio of Gelsemium elegans Benth.
combined with Mussaenda pubescens was 0.54 . 14.23 by partial derivative. The dose ratio range from 1 : 22 to 1 : 36 by 3D
surface analysis. The LDs, of Gelsemium elegans Benth. was 0.32 g-kg™', and the LDs, was of Gelsemium elegans Benth
combined with Mussaenda pubescens was 0.68 g-kg™'. The toxicity was greatly reduced. CONCLUSION The toxicity of
Gelsemium elegans Benth. combined with Mussaenda pubescens reduce. The results offer scientific basis for reasonable usage.
KEY WORDS: uniform design; acute toxicity; Mussaenda pubescens; Gelsemium elegans Benth.
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