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Online Monitor Multi-component Content of Danhong Injection in the Alcohol Precipitation Process
Using Near-infrared Spectroscopy

ZHANG Yan, WU Yongjiang, WU Chunyan, LIU Bowen, LIU Xuesong*(College of Pharmaceutical Sciences,
Zhejiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE To measure the changeable contents of multi-indicators in Danhong injection alcohol
precipitation process, including danshensu, protocatechualdehyde, rosmarinic acid, salvianolic acid B and ethanol concentration
by online near-infrared(NIR) spectroscopy analysis technique. METHODS HPLC and gas chromatography acquired the data
of former four index components and ethanol concentration, respectively. Partial least squares regression (PLSR) was introduced
to establish the multi-component models for online monitoring alcohol precipitation process of Danhong injection. RESULTS
The residual predictive deviation(RPD) values of danshensu, protocatechualdehyde, rosmarinic acid, salvianolic acid B and
ethanol concentration models were 5.72%, 7.46%, 8.44%, 4.41% and 5.50%, respectively; the values of correlation coefﬁcient(Rz)
were 0.969 5, 0.982 0, 0.985 9, 0.948 4 and 0.967 0, respectively; the relative standart error(RSEP) values of validation sets were
5.35%, 7.59%, 6.42%, 4.51% and 2.30%, respectively. CONCLUSION NIR can be used as an online analytical method in
Danhong injection alcohol precipitation process.

KEY WORDS: near infrared spectroscopy; Danhong injection; online testing; alcohol precipitation process
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Schematic of alcohol precipitation process of
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Tab. 1 The regression equation, correlation coefficient and
linear range of four index components

Febr sy EEpap R LV /pg mL ™!
VAR Y=3.241x-1.152 1.000 0 9.84~147.6
LR ¥=22.697x-2.542 1.000 0 1.13~22.68
RIEAT IR 7=8.554x—1.459 1.000 0 4.83~57.98
FIHEE B ¥=5.984x—64.335  0.999 8 52.80~105 6
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Tab. 2 Sample recovery rate test of alcohol precipitation of
Danhong injection

B i IR MR (Rl CFEIIEL Ry

D% mg mg mg % WE/% %

0.0221 0.0223 0.0446  101.1
0.0221 0.0223 0.0444  100.2

F g 0.022 1 0.0223 0.044 4 100.2 1004 056
0.0221 0.0223 0.0446  100.9
0.022 1 0.0223 0.044 3 99.6
0.0221 0.0223 0.0445 100.4
0.0059 0.0127 0.0189  103.3
0.0059  0.0127 0.0189  102.8

S 0.0059  0.0127 0.0189  102.9 1029 036
0.0059  0.0127 0.0189  102.9
0.0059 0.0127 0.018 8 102.2
0.0059 0.0127 0.0189  103.2
0.0156  0.0153 0.0306 98.3
0.0156  0.0153 0.0305 97.7

L 0.0156  0.0153 0.030 4 97.2 973 0.96

0.0156  0.0153 0.0305 97.8
0.0156  0.0153 0.0302 95.6
0.0156 0.0153 0.0304 97.3
0.1823  0.1801 0.360 1 98.8
0.1823  0.1801 0.3597 98.5
P B 0.1823  0.1801 0.3597 98.5 085 042
0.1823 0.1801 0.360 6 99.0
0.1823  0.1801 0.3584 97.8
0.1823  0.1801 0.3595 98.4

F3 FREMREEILAF 5 M RERETIRE
Tab. 3 The concentration of five index components in
different batches alcohol precipitation of Danhong injection

e K meml” L %
5% FLER REFM JIMEMB
110931 1.153 3 0.173 4 04251 4.159 4 81.679 8
110932 1.078 5 0.158 6 0.395 6 3.6923 81.982 0
110933  0.9790 0.170 8 04151 3.6150 82.009 1
110934 1.0571 0.180 2 0.4379 3.428 3 82.5317
110935 1.0500 0.176 8 0.441 0 3.3598 82.273 9

33 BIRSH

AR, ERBGTR N BT
IR BT = 2 0L 2 S NIR S
PLSEH . NI BB T A 01 F e L,
A R BT SR T DLRE R
(KA P IR P . A0 R B 0 AL T (A0
PRI, LI H . BT

Chin J Mod Appl Pharm, 2015 January, Vol.32 No.1 - 69 .




AR B ERATATE S A B E ORI 9 AV
fhe SR ILIE 2.

4.
o1 Py
3r 48
)
0 5-4
S
= © o=<"3-1
Sop - BT
Bl % &
F 8
1 0 o 4_\f o
[
il ° & 42
b okl 4443 :
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

FeSALRF (i
B2 HBAATEESFERENHERKAE

Fig. 2 Diagram of sample leverage value and students’ residual

R4 TEOLETLIET i ABBR B ERIFN RN T W

3.4 OLil i

T LR A mOE AL R LR A [
AT O D () RE A, T X O R AT TiAL B
CISPHBTE B A, SE56 o) 325 %% T AR 1 Ak
BTV, DA SR AL B 706 PR B VRN
FEFRIOSEm, 455 W& 4. HA 4 Fhashr i ikt 21
LRSI R B —FF, FEAHER.

b RMSEC 5 RMSECV #i#%if, R* Al RPD
K, RSEC 1 Factor #i/]N, 2 BB [ 7 GE sk
Ufo LRAECRAT LIS, 92— A B I AT
TRALER, B i (P HR IR B A a2 sk (AR EY 1 B
B

Tab. 4 The influence of different preprocessing methods on the evaluation of Salvianolic acid B model

Bk _ TREE
RMSEC RMSECV R RPD RSEC/% Factor

oot Tkt 2 0.193 0.357 93.86 4.04 6.42 7
T BRH  w 0.164 0.341 94.41 423 6.13 7
WE SR HEL 0.183 0.327 94.84 4.41 5.89 6
a1k 0.18 0.352 94.03 4.09 6.34 6
B T H 0.416 0.484 88.73 2.98 8.71 3
NS 0.457 0.84 66.03 1.72 15.12 7
—I S E R — R 0.452 0.497 88.11 2.9 8.94 2
—I FE R R 0.311 0.474 89.17 3.05 8.53 6
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Fig. 3 The raw NIR spectra of alcohol (A) and correlogram
of 1st derivative spectral and ethanol concentration (B)
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Tab. 5 The performance evaluation parameters of the index
component PLSR model (calibration set)

J6bRKS>  Factor R*  RMSEC RSEC(%) RMSECV RPD

REES 2 96.95  0.0464  3.90 0.0572 572
JELAS 1 2 9820  0.0055  2.75 0.0064  7.46
RIEFIR 2 98.59  0.0125 242 0.0140 8.44
P92 B 6 94.84  0.327 5.89 03270 441
LR FE 2 96.70  0.567 0.77 0.606 0  5.50
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