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End Point Judgment of Blending Process of Zhengtian Pills by
Near Infrared Spectroscopy

CHEN Hong-ying', LI Qiong-ya', CHEN Jia-le’, LUAN Lian-jun’, DAI Yao-xia'
(1. China Resources Sanjiu Medical & Pharmaceutical Co. Ltd. , Shenzhen 518110, China;
2. College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China)

[ Abstract | Objective; A rapid method was established to judge the end point of blending process of
Zhengtian pills by near-infrared spectroscopy, which was in order to improve blending efficiency of this
preparation. Method: Near-infrared spectroscopy of blending samples were collected, then blending uniformity was
calculated at different time. Principal component analysis (PCA) combined with Mahalanobis distance was used to
identify the end point of blending process. HPLC was employed to determine the content of paeoniflorin in order to
verify judgment. Result: Blending uniformity of powders increased with blending time extended. After 20 min,
blending uniformity reached more than 97% . PCA-Mahalanobis distance results showed that distance remained below
1.0 and kept unchanged basically, suggesting that blending process reached the end point. Quantitative validation
results showed that RSD of paeoniflorin content tended to stable after 20 min. Conclusion: Near-infrared
spectroscopy technology can be used to determine the end point of blending process of Zhengtian pills.

[ Key words | Zhengtian pills; near-infrared spectroscopy; end point of blending process; Mahalanobis

distance; principal component analysis

IE T AU A U 250 A A RV SR (TR 25355 744020711) ,2007 4 Lok 4 91 4 [ i 24

[WF#EEI] 20160119(002)
[(BE&£THA] EZE"ERHA " FHE K% 0 (20132X09201022)
[E—1EE] PR, W4, &R TR0, N FEH 2 7 BF Y, Tel :0755-83360999 , E-mail ;2215183393 @ qq. com

<13 -



22 B 12 ]
2016 4£ 6 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22 ,No. 12
Jun. ,2016

KBRS — AR E S >4 {20, IERILMA
AT VETHE NS AR LS R 25 bR B AN R IR TR A R
T, AR A o AR R LR AR 7 B S BEER Y L TR A Y
PP X 7 e o R AR K TR IR 32 o % 24 4 4
By LU Y 28 S BOR SR kot , AR SRS . RS
TR 1 PR A TN 77 32 7 9 AR B N (8] e DL SE i S
WA TS 5 2o I 1) A A 3 R A S e B R IR
R AR LMK BTz N T 2
PR R AR R W AR I, e 24 R A 5
VR A 2ot R L B P A ARG (R RO A
X TE R ALTR B 2 i 28 i B ) 1B 14 B S, A S 3 A
FIE ZEAMC 35 B % 46 1E KALIR A o 7 vp 4 & AR
A, R 25 0o A 12 e T I R S 2
S IF A HPLC P 5 A [R] 5 ] 53 AT 25 1 % &2 DL
UEZE PR E B R M . T [CEE B VA A THE ey 78
B AR e 22 15, TR IR A, BN T AR R
[] A 22 U HORE st T LUK 2RSS AR o 3l i i 2050k
EHORE HPLC &5, 92 BUIE K AUIR & o 7 /9 76 46
Jo i A5 T B i ) TR TR B 26 0, W R R TE R LA
Ao o R A AR K ST RG24 o R AR E

PERAEEE L
1

Antaris IT I {8 57 0 28 o 3T 21 70 5% 3% X (32
Thermo Nicolet /A ®]) ,JYNU75-75 BB ¥EHL (35
SR LR A R A F)) , YYH-6000 %Y — 4t iz
PR EGHL (NIRRT RS ARA A ), 1200 F
) e O 3% A (36 [ Agilent 22 H]) o AT 2 H XS
HE i (AR 2 VR AR W) B B A PR L it 5 MUST-
15090711) , 7K Ay B 2l 7K , 2, 1 F1 il 12 Ry €6 3% 2, 3
UREWAIB S VT
2 HEEER
2.1 LB K IE RAUE 25 MR A R R R EA
— YR AW, FHEZ 1 800 kg, Wy kI T8 B 40% iR
A S 30 min, BRI ] A5 43571 2 0,10,20,30
min, S PRIERE S ARER M, B I E) R4 N AR TR
MR B T S BCE 14 D BORE AR B R 3
56 fyFEdn, AR 3 AR (L5 53 51 1412054H,
1412057H,1412056H) , 34+ 168 3 FE 5 o
2.2 GRS CRERGHRWNESOEE, RAEN
HUR & i B SR R TR S A b R T8 S S AR
BRI LIS IS S, BRI 32 K, 5
PR 8 em ' HHHOEIE 4 000 ~10 000 em " HASFE
i B ORAE 3 R, A YO0 Bl R A A
1/logR . #F i B B B8 S0 AR B 46 18 25 50 ) W DG J3E

- 14 -

S TR R RE H B B TR, S
551, S a9/ PR PR 3R 3 Y 1R 2%

2.3 REWHERIE REWSET) — B
s 5 2 B0 (coefficient of variation, CV) e F/n , T # K
DLEA 4 5] B b

/z (x,; —xl)z/n -1
i=1

x
i

RSD, = x 100%

m

CV =Y RSD,
J

T =100% - CV

K ox, FRORE AR j AR, 5, BOR
5 AT OB 0 AR 14, m ol
FE2 074, RSD, S5 7 A AR W O BE Y AH X B
2o 3RS 4 AW R 1, 4
RERTERIREGZHLBARN TERK,BEA®
JES AT BN RR , RB B E R . AR
BB A, TN W3 K, dik Ik 1412054H 7R &
10 min J5 , T L 58] T A€ R M 55 2 SRt
s fE 20 min 5 T THRE .

®1 REEBRIHERATEAHEANRXEREHIE

Table 1 Blending uniformity of Zhengtian pills at different time

point of blending process

fit= 0 min 10 min 20 min 30 min
1412054H 88.49 98.25 98. 10 98. 04
1412057H 96. 40 96. 03 97.42 97. 41
1412056 H 93.38 97. 40 97.94 98. 08
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Fig. 1  Spectroscopy of Zhengtian pills in blending process after

first-order derivative + Norris smoothing pretreatment
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Fig.2 PCA score plot of Zhengtian pills in blending process

PUR A 30 min S AL IESG 3, 5 H AR & 1 A
SEEASETE B BOEIE 0 S R R, LI 3.
T [ B 8 ) 315 45 28 e B G A 1R A I [R) B 3% B
BYRIE O T B S GO R 2 N, JE AR R
10 min 598 /NJC A B, 7R IR 4 20 min J5 5 [GHE
BEHEALESFAE < 1O, BEUIRY R IR & 20 min FARZS
FiR A 30 min f9A L, A ORK B ik 28— 52 E 1R
&L AE IR A AR

. Omin : 10 min 20 min 30 min | C31412054H
| z21412057H

. == 1412056H

1 20 30
P B/ B

B3 EXAREGEHEMEES 30 min XENDRES

Fig.3 Mahalonobis distances of Zhengtian pills samples spectrum

blending 30 min
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Fig.4 Distribution of content of paeoniflorin from Zhengtian pills

in blending process
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