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Fast measurement method based on near-infrared spectroscopy in concentration
of alcohol precipitation proee for Artemisiae Annuae Herba
and Lonicerae Flos in Reduning Injection
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Abstract: Objective The calibration models were developed in the concentration of alcohol precipitation proee for Artemisiae
Annuae Herba (AAH) and Lonicerae Flos (LF) in Reduning Injection (RI) to realize the on-line monitoring of production process.
Methods Based on the near infrared reflectance spectroscopy (NIRS), partial least regression (PLS) models were developed to fast
measure the contents of neochlorogenic acid, chlorogenic acid, and 4-O-caffeoylquinic acid in the concentration of the alcohol
precipitation proee for AAH and LF. Results In the quantitative models of neochlorogenic acid, chlorogenic acid, and
4-O-caffeoylquinic acid, the coefficient of determination (R?) of cross validation sets were 0.954 5,0.975 2, and 0.969 1; The root mean
square errors of calibration (RMSEC) were 0.213, 0.676, and 0.225; The root mean square errors of cross-validation (RMSECV) were
0.233, 0.692, and 0.258. When the established models were applied to on-line monitoring, the coefficient of determination of
neochlorogenic acid, chlorogenic acid, and 4-O-caffeoylquinic acid were 0.984 2, 0.983 7, and 0.987 0, the residual predictive
deviation (RPD) were 4.77, 5.29, and 4.37; The relative standard errors of prediction (RSEP) were 3.519%, 3.778%, and 3.895%.
Conclusion The models above are proved to fast measure the contents of neochlorogenic acid, chlorogenic acid, and
4-O-caffeoylquinic acid in the concentration of alcohol precipitation proee for AAH and LF in RI.

Key words: near infrared spectroscopy technology; partial least squares; Reduning Injection ;concentration of alcohol precipitation
proee for Artemisiae Annuae Herba and Lonicerae Flos; rapid quantitative analysis models; neochlorogenic acid; chlorogenin acid,

cryptochlorogenin acid
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Fig.1 Diagram of near-infrared on-line detection system
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FE (250 mmX 4.6 mm, 5pm); Vs 0.1%
I EE, BREEZEE: 0~10 min, 15%~25%
B2 10~30 min, 25%~35% M E; 30~60 min,
35%~50% F I ; AR 8 0.8 mL/min; #1330 °C;
R 324 nm; HEFERN 10 pLo ELSHRE %
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Fig. 2 Raw NIRS of concentration of AAH and LF alcohol
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Fig.3 HPLC of mixed reference substances (A) and sample (B)
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Fig. 4 Change curves of neochlorogenic acid, chlorogenic
acid, and 4-O-caffeoylquinic acid for different batch samples
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Fig. 5 Elimination of outliter of rapid quantitative analysis

model
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Table 2 Optimization results of model
N KIFAR T H IR
FRARE S THAL T 7 9% #RBem ' ,  RMSEC/ , RMSECV/ RSEP/%
= R . RPD R .. RPD
(mgg ) (mgg )
BER AR kS 9403.6~54462 10 96.38 0212 526 9537 0234 4.65 6.227
T RS I R 6101.9~54462 8 9466 0257 433 93.82 0272 4.02 10.249
—Fr P17 AP 9403.6~54462 9 9644 0.210 53? 9521 0.239 4.57 4393
—M SRR A EHL 1T SO 7502.0~54462 8 9632 0213 522 9548 0233 470 4.851
R-f /N 6101.9~54462 10 96.56 0.208 539 9524 0239 458 5511
—M SR K17 SO 9403.6~7498.2 6 9477 0255 4.37 93.57 0277 394 5142
6 101.9~5 446.2
WE—FEHE% 74249~54462 9 96.03 0222 502 9472 0251 435 5076
—Br P17 AP 7502.0~54462 9 9636 0213 524 9545 0233 469 3.519
—M SR K17 SO 6101.9~54462 6 9375 0277 4.00 93.06 0288 3.80 5.684
ToG T T AL B 9403.6~74982 9 9439 0.264 422 9238 0301 3.62 5.895
6 101.9~5 446.2
SR S 17 SR 7502.0~54462 7 9795 0.645 6.99 97.63 0.682 6.50 4.425
—M SRR A EL 1T SO 9002.4~54462 6 9794 0.642 6.96 97.78  0.657 6.70  5.052
TR 17 AP 90024~54462 7 97.88 0.653 6.87 9721 0.738 5.99 4812
R R RS 9002.4~54462 8 97.66 0.684 6.54 97.32 0.719 6.11  4.959
—Fr P17 SO 90024~54462 6 97.96 0.638 7.01 97.79 0.655 6.73 5.168
—Fr P17 AP 7502.0~54462 6 97.69 0.676 6.58 97.52 0.692 634 3.778
o6 FiAL 90024~74982 9 97.63 0.689 6.50 97.01 0.760 578  4.109
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T R B RS 9002.4~54462 10 9727 0.24? 6.05 9648 0266 5.33 10.273
T R B RS 7502.0~54462 9 97.46 0238 6.28 96.75 0264 555 6.630
WE—FHEHE% 7502.0~54462 8 9523 0.335 4.58 9355 0.385 3.94 6.886
—Br P17 AP 7502.0~54462 9 98.02 0.211 7.10 97.54 0231 637 5827
—Br P17 SO 90024~6098.0 8 9635 0.287 524 9558 0311 4.76 11.436
To6 i Fi Ak B 9002.4~54462 10 97.32 0.246 6.11 96.74 0265 554 7300
—Br P17 AP 90024~54462 9 98.14 0.204 7.34 9759 0.228 6.44  6.665
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Fig.7 Trend graphs of predicted and estimated values
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