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Rapid Identification of Sanjiu Weitai Granule and Quantitative Analysis of Moisture by Near-infrared Spec-
troscopy

YAN Yan, YIN Guo, LIU Kaishuang, WANG Jue, WANG Tiejie (Shenzhen Institute for Drug Control/Shenzhen
Key Laboratory of Drug Quality Standard Research, Shenzhen 518057, China)

ABSTRACT OBIJECTIVE: To establish a method for the rapid identification of Sanjiu weitai granule and quantitative analysis of
moisture. METHODS: Near-infrared (NIR) spectroscopy was adopted. 38 batches of Sanjiu weitai granule were collected, NIR
spectrum was determined by integrating sphere diffuse-reflectance. Conformity test model was performed by comparing consistency
index (CI) value and CI limit, and quantitative model of moisture was established using partial least squares (PLS) algorithm. RE-
SULTS: When CI value was less than 6, the established model can accurately distinguish Sanjiu weitai granule, the model was
proven feasible; the correlation coefficient () of quantitative model was 97.44, the root mean square error of cross validation
(RMSECV) was 0.453, the root mean square error of prediction (RMSEP) was 0.748. CONCLUSIONS: The method is simple
and rapid without destroying, which can be applied to fast screening of Sanjiu weitai granule in site and fast determination of mois-
ture content.
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Tab 1 Table of sample information

45 FAT it Al EEfl

1 EY(N=E = 100118IN 20 g/4% SEARHARAR
2 SHERER 091208IN 20 g/4% SIER R AR AR
3 SNERER 1022510 20g/4% SEZR AR
4 SHERER 10024IN  20g /4% SHEGRRARAR
5 SHEEHE 09H0IN 2048 SHEAR AR AR
6 SHERER 10019IN 20 g/%8 SHEAR AR AT
7 BVIREE i 091205IN 20 /4% =~ JUEA AR A
8 SIERER OUI9IN — 20g/4% SHEGRR AR
9 SHERHE  09U20IN 2048 SHEARARAR
10 EY(N=E = 100102IN 20g/488 SIEZRR AR A
11 EVACE = L 091208IN 20 /4% “JUEAR AR A
1 SHEREE 928N 20g/% SREARMARATR
13 SHEREE 9125 20g/% SHEARIAIRAR
14 Y (N=E = 10013IN 20g/488 SIEZR AR A
15 EYACE = L 10010IN 20 g/4% AR AR A
16 SHEREE  091016IN  20g/%8 SREARMARATR
17 SNERNR 09121340 20 /8% SHEAR R AR AR
18 EY(N=E = 091210IN 20 g/48 SIEARR AR
19 EVAcE S L 100115IN 20 g/4% S USRI A
20 SHERER 100L4IN 20 g/4% SIUEZRR AR A
2 SNERNR 0022IN 20 /%% SHEZB AR A
n Y (N=E = 0912134 20g/%8 SEARHARAR
3 SNEREH 09091111 20g/4% SNEARRERAR
% SHEREE  09103IN 20g/88 SHEARRARAR
25 ESYN=E S 100108IN 20 g/%% SEARHARAR
2% SV (N=E = 100301IN 20 g/48 ShEARRARAR
bl EYNE L 091027IN 20 g/4% “EZR AR
28 SNERER 100104IN - 20g/48 SNESRHERAF
29 EY(N=E S 091207IN 20g/%% SRS R A A
30 SHEREE 094N 20g/% SHEARIAIRAR
31 EYAES i 10019IN 20 g/48 “NEZR AR
k) EYNE S 10012 20 g/48 SRR AR
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Continued Tab 1
b5 g it Al il
33 SHEREE  091016IN  20g/%8 SNES BB RAA
34 SHERER  10005IN 20/ “HES RO AR A
3 SHERER 0019IN— 20g/4% SHEAR AR AR
36 YN=E S 100102IN - 20 g/4% SRR AR A
37 SHERER 01016IN 20 g/4% o e N
3 SHERER 005N 20g/4 “HEB R ARAR
39 SERBRCERE) 09101515 Sy SEARRARAT
40 i o347 10g4  EERCERRERGARA
4 BB R 9115015 Syt LRRCERBHERARCEHAT
f R 1004001 5/ b Azy 7 = 2 ke i YN
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2 AEEER

2.1 RLISMREIE R CE MR

211 JERERSRAE  BUREMLZY 10 g, B TR R B AR AR
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Fig1 The primitive NIR spectra of 43 batches of samples
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Fig2 Parameters of conformity test model
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Fig 3 NIR spectra processed by first derivation and vector
normalization of 43 batch of samples
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Fig 4 The validation results of the conformity test model of

Sanjiu weitai granule when CI value was 6
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Fig5 Model validate result of the different manufactor
2.1.4 FEIEEL FBERAFERES AR ERE S 1~
STFEMIE LI AN . S5, A T e % — S
ARG 50y, Vd WA 7Y B VLT
22 KHEEHT(E=HRM)
2.2.1 JRAPHINGE  $5 2015 AR AR B 2 8y (=38 Ak 2
PR BRAEY, Z5 L g 1~ 38 BE K SB[ D 1.1% ~
3.5% , FEAENLE13%~1.8% ,FIHE ] 1.8% . R/
e (PLS) X AR H0 % /B A Sl AT HET 2 i v br . R A
OPUS H 4, ¥4 5 1~38 #4421 1L 1Y Lol A 8l 43 M A 1 4
MRS . 450, ROEERE S 26 It (FiE 5 1~26, 90 5 A1~
A26), IKAFFE 9 1.1% ~3.5% , B i £ KL 5 12 4 (35 27~
38,45 B1~B12) , /KRR 1.2% ~3.3%
2.2.2 JCIRERMERE KO TR AANEIE XA R M
WU, 7K —OH i 4 4R Bl 18— G AT AR 249 76 6 944 cm ™, 545
297465 155 em ™' BHE MY AR A4 58, 7 500~6 900 cm 1.5
600~5 000 cm™' 24 R M—OH 55 . VIR RE () FIsE X
39 1iE 34 J5 22 (RMSECV) 1E R 5 + 48 o5 (7 #8422 35 100,

HEZED; 2016455 27 5 18 1

RMSECV /], B RY FRPRT A BE ARG ) , % 3k 4 11X, X
P AT AR B, HEA T PSS SURIE , 455 LR 2.
®2 AREIEEEAR LR

Tab 2 Comparison of different spectral ranges

fm i, om ! r RMSECV
1 12.000~4 000 98.39 00817
2 7500~6 900 9.73 0.117

3 5600~5 000 9726 0.107

4 7500~6 900.5 600~5 000 98.98 0.068 5

22 a0, AH R S5 T, BB 4 1~ B B2 3 100,
RMSECV fe/Iy, 5 36 5 A6 1% X 2 7 500~6 900 cm ™'
5600~5 000 cm ',

2.2.3  FALILF AU HO 2 B — AR, XA
S R 0 R, DRSS 1B AN R RE R A 4 (A ] 5
PRI 2R )52 ), 5 0 L A7 T Ak 38, LA B 512 S R 24 o
SBPERT, 7E 7 500~6 900 cm ' 15 600~5 000 cm YIS
FEIIN SR T OPUS B A TS F AL ], 25 2R L2 3

#3 AEFLIEFENLLE

Tab 3 Comparison of different preprocessing methods

BN BN ’W%ﬁm%iﬁ : ﬂ‘:%ﬁgﬁiﬁ _
’ RMSECY 7 Bill¥piiRise
1 Constant offset elimination 99.38 0.0509 98.90 0.064 6
2 Vector normalization 99.24 0.056 4 9825 0.0814
3 MSC 98.41 0.0813 97.15 0.1040
4 First derivative+Vector normalization 98.14 0.0880 96.91 0.1080
5 First derivative+MSC 97.85 0.094 6 97.33 0.1010
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Fig 6 Linear relation investigation of predicted value and
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Tab 4 The prediction results of sample by the quantitative

model of moisture

KOBE B E(n=5)

RS AUREIEE, % T D i
Bl 17 L6 0.49 94.1
B2 1.6 16 041 100.0
B3 13 13 039 100.0
B4 13 13 0.78 100.0
BS 12 12 0.97 100.0
B6 14 14 0.38 100.0
B7 19 18 042 94.7
B§ 15 15 0.35 100.0
B9 25 25 0.74 100.0
B10 20 21 0.23 105.0
Bll 33 33 0.99 100.0
BI2 26 26 0.55 100.0
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