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Abstract: Objective Near-infrared (NIR) spectroscopy was used to rapidly determine the concentration of chlorogenic acid (CA) and
soluble solid content in alcohol precipitation of Lonicerae Japonicae Flos and Artemisiae Annuae Herba (LA) in Reduning Injection,
so as to increase the level of quality control of alcohol precipitation process. Methods The LA samples of alcohol precipitation were
collected. The PLS algorithm was used to establish NIR models between spectra and concentration of CA and total solid content, and
the concentration of CA and soluble solid content in unknown batch were predicted. Results The correlation coefficients (R) of NIR
models were above 0.980 in calibration sets. The R of verification model was above 0.980, the root mean square error of prediction
(RMSEP) for CA and soluble solid content were 0.541 and 0.218, respectively, and the relative standard errors (RSEP) for CA and
soluble solid content were no more than 8%. Conclusion The results demonstrate that NIR could determine the concentration of CA
and soluble solid content in alcohol precipitation of Reduning Injection rapidly and accurately.

Key words: near-infrared spectroscopy; Reduning Injection; Lonicerae Japonicae Flos; Artemisiae Annuae Herba; partial least

squares; quality control; alcohol precipitation, HPLC

FSBHEA: 2014-08-12

EEWMB: BHEREIH 25006 IR 2005 it 58T HIZHE AR T & (20132X09402203)

TEF BN MO (1990—), Zo, WiLWFseAArie, W0y A il 2 AR 456l 2o 72 70#7 o Tel: 15158076090  E-mail: phar2009@163.com

«BEEE N, U, IURGEE TR, W, 505 o h 2 2 IS T K . Tel: (0518)85522009  E-mail: wzhzh-nj@163.net
MR, Y5, BRI, WL, WO O 2 AR R B R T . Tel: 13958199997 E-mail: liuxuesong@zju.edu.cn



© 62 ¢ %% Chinese Traditional and Herbal Drugs % 46 % 55 180 201541 A

WA TSI AL FE . T 3 WM
wle s, RN Wi, 1T
VAT IR R e S e, O SR R
Koy, Hh Gl B AL RHEYE%
Lonicera japonica Thumb. [FJTAE7E 801 VI 11
t6, RAEHNR. BRI T 5 Fhk
P, B RIZ . RBE. AT WGk
2] S5 AR B R Artemisia annua L.
Tk B3y, HAPUE. PUReE. R a8
5 Tkl

FEIEE TR SE B A il R, SRR
i (7, LA WIKERAGEG I 5 T S it
R, BREEAR. B, 2RSSR, RO
X H PR AR CE T, HET, &F i
FileZ P A7 U BB (PAT) RIS = 5y
oo WOMEBEREDOEREG IR BOR,  SEaims
YURLRE P OB T2 i s 1) BRI

WL AMEIE (near-infrared, NIR) $AE: H Y
R g R BRI R bR e —, BAT
FERLAC SRR . TOHIRE . AT, JEF R e
SR, DR TS i BT A
238 T (0 A8 2 A WA I P 15000 v 2 0 7
ST AR H AT IS RS BOK R, NIR £
AJE A Ay BEAE T 25 A Rl R TP S A A Y T
— MR TR

AT NIR 20 T BOR 5 AN AT T 5
SR AR, SRR/ 3 (PLS) VAL
Z R 28R (chlorogenic acid, CA) iR
] 5 2 ASSREE TR AR B 2 ERERR,  SEH
SHBUOIRETD CA BT B [ 7 5 PR
W, GRS RETCH U R O A SR
FAEFRRIIE J7 ik, b 5 iid B e e i 4
PSR AR PR B
1 XFES5HH

ANTARIS I1 {8 HUHARHAT 2T 406 1% 43, Thermo
Nicolet 23w, FUAWAKER KA, 2 mm AL
AL, SRAE RS K Result TQ Analyst 8.0 254
AL FLEKAE: Dragonmed BoiiAe, LIEEGIZAXAR A
BRAT]: K% DZF-6021 FLASTIRAR,  FIREA; 7 58
RS AR AT FA2004 TR, RilEECEREY
IR PR F] s Agilent 1200 = R80BAH (G4, 24k
R R AW BRVER KSR, il fERH
AMRAT .

S RBURGR RO AT 5 B2 2 A R 2
H R TS WA R, fS ok Z121701 .
7121702, Z121703. Z122501. Z122502. Z122503;
SEIERXT IS, LS 110753-200413, 4>
98%, £ i 2 A i ISR s i Al T, Tedia
AFls el e, R AR R AR
APKIEIR, E 2B A ] .
2 HESHR
2.1 #HmilgE

ARG 2 A = 2 TR 28 o VA R L ) 4 T IR A
W6k, BHIEE 1 L RREPU#ET, EERAIT,
SN 95% LB, Uil B AR B E AR 30
mL/min, FIFEHHESE, HiHEEE 300 r/min, I
fi ok B HF 2 80 min, AT EERIA 75%. WAIREE 5 43
PRECRE 1k, BRREEEDORICER 17 AMFEAS, JLillcsk
102 M
2.2 NIR X&

EEWMEAMET, U S, 1 Nicolet
ANTARIS 11 ¥T 2L G AR A 4 T DT i 1)
NIR Jifh . JeilRAES A Sz 4 000~
10000 e ', FHERECH 32 R, 3 HER N 8 em ™,
FeFE N 2 mm WARMAT LG L. BT S 4 i DU
OGS LI 1.

10 bOO I 8 (;OO l 6 OIOO l 4 O]OO
viem™!
1 €&FBITIEELR NIR
Fig. 1 Raw NIR spectra of alcohol precipitation of LA
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Fig. 2 Evolution curves of concentration of CA (A) and

soluble solid content (B) in alcohol precipitation of LA
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Table 1 Influence of different pretreatment methods on performance of calibration model

BT CA JFUatiRk fE fit] %
RMSECV RMSEC R RMSECV RMSEC R

I 0.651 0.593 0.978 6 0.487 0.396 0.998 2
2nd 0.738 0.679 0.963 2 0.593 0.484 0.997 8
1"+S8-G 0.643 0.564 0.976 9 0.395 0.335 0.998 9
194+K-N 0.615 0.538 0.985 4 0.378 0.305 0.999 5
2"4+S-G 0.742 0.554 0.971 4 0.524 0.497 0.997 1
2"4+K-N 0.735 0.542 0.9813 0.486 0.437 0.998 4
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Table 2 Influence of NIR spectra wavelength ranges on performance of PLS models

e CA B il 5
RMSECV RMSEC R RMSECV RMSEC R
5500~6 200 0.618 0.553 0.983 5 0.391 0.349 0.999 4
7 100~7 300 0.617 0.548 0.983 8 0.387 0.328 0.999 2
5500~6200+7 100~7 300 0.615 0.538 0.985 4 0.378 0.305 0.999 5
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Fig. 6 Correlation of NIR predicted value and measured value for calibration set
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Fig. 7 Relative trend of NIR predicted value and measured value of concentration CA and soluble solid content for validation set
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