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Rapid Determination of Moisture Content in Amomi Fructus by Near Infrared Spectroscopy

ZHAO Hong-ning, LIU Xi-le, CAO Qing-xi, HUANG liu-fang, JI Sheng-guo”
( Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract ] Objective: To quickly determine the moisture content in Amomi Fructus by using near
infrared spectroscopy (NIRS) technology. Method: Vacuum drying method was used for determination of moisture
content in samples of Amomi Fructus. Both standard normalization method and the second derivative method were
used for the spectra pretreatment, combined with partial least squares (PLS) to establish near infrared quantitative
analysis models for the moisture content of Amomi Fructus. Result; The internal cross-validation correlation
coefficient (R*) in the calibration set of the established models, root mean square error of calibration (RMSEC) ,
root mean square error of prediction (RMSEP) and the performance index (PI) were 0. 986 7, 0.242, 0. 285 and
92.5. Conclusion: The method is simple, rapid, accurate, and non-destructive, and can be used for rapid
determination of moisture content in Amomi Fructus.
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Table 1 Moisture content distribution of validation and calibration

of Amomi Fructus %
2H B FE /A~ fe/MA ISP ] -1
REIE4E 104 5.61 13.75 8.98
Loana 25 7.29 11.49 9. 00

1E ¥ (mutiplicative signal correction, MSC) , #5 #fi )3 —
fk % (standard normal variate transformation, SNV ),
— 5 Bk (first derivative ) , — By 5 83 ( second
derivative ) 85 7 1k X I 2140 6k E AT WAL B, DAAE
SUSEAR O R B (R R IE 3 )5 % (RMSEC) |, T
I ¥ J7 22 ( RMSEP) |, 1 6 48 %X ( Performance
Index, PD) fEAE N ITM 645, Hob R #4238 1, %R
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100 # %, % FH SNV + Second Derivative i 4b ¥ J5
(G35 T 37 1 PLS & St 3 M A5 A AL, B AR 11
PR AP 400G B RS0 B g B AR X A8, PO 3
ITEE RO (B BT B, AR 2, & ad b IH
— A TH B3R T A UKL /)N, 2 T HIC LA RO R AR Al
X 18 S S OG TS R SR . S 0 T A RO BRI
BRI AR Rk 1T 3 D R A IURL S 3 5 N 2
WAL ISR LS ROR . PLA 2 Rt 5 Jr i ik ik
&, —Fh 2 Difference (K XJ 5% 22 Fil ) , e KAE 2 100,
AL AT 100 84S ; —FfE RMSE (X577 22) , S /ME
O, BREEUT O gy, i Kb B 6 1 Fh 305 1T 53 07 40
ManF

g 2 g =PI = T

EULENEN

RMSE = 3 (X,,, - X,,..,)°
2.3.3 FEALCEBRRREEE X EUGOEIE AT
Bk B b B S OL T WA 2.

R AE AR At 57 a7 i DX, R A Y
JCIE AR B , 5 AR A R AR Ak ] AR SR AR D

x 100%



22 B4 15 M)
2016 4 8 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 15
Aug. ,2016

F2 AEMAEFENHCRBEEENZM
Table 2

robustness of Amomi Fructus

Effects of different pretreatment methods on model

HM S AL T S8
% FAL B T EL R? RMSEC RMSEP Pl
constant( ) 3 0.85032 0.782  0.920 75.7
MSC 4 0.87142 0.729  0.778 79. 4
SNV 3 0.849 18 0.785  0.826 78.2
SNV + 1st Der 3 0.864 01 0.748  0.785 79.2
SNV +2st Der 7 0.986 66 0.242  0.285 92.5
MSC +2st Der 7 0.986 56 0.243  0.286 92. 4

10 000 5000
v/cm

B2 ®{HZHmSHLE

Fig. 2 Infrared Spectrum of Amomi Fructus pretreated by

second derivative
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Table 3 Relationship of spectra wavelengths with performance of
model
ALK [A]/em ™! R RMSEC ~ RMSEP  EH T4

5155.73 ~7 150.75 0.990 4 0. 206 0. 320 8
5048.73 ~7 150.75 0.9855 0.252 0.277 7
4890.59 ~7 150.75 0.986 7 0.242 0.285 7
4.890.59 ~7 092.90 0.99%4 4 0. 159 0.313 8
4890.59 ~7 255.00 0.968 4 0.370 0.332 6
4890.59 ~7 355.17 0.980 6 0.291 0. 341 7
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Fig.3 Relationship of RMSECYV value and principal components
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Fig. 4  Relationship between NIR predicted value and measured

value in calibration samples
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Fig.5 Deviation between NIR predicted value and reference value

in calibration and validation samples
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Table 4 Average recoveries of 25 validation samples %
No. SEPE A EROR PR S N IS
1 9.3398 9.065 3 -0.274 5
2 10. 008 5 10. 140 7 0.1322
3 8.502 0 8.5957 0.093 7
4 8.384 2 8.186 3 -0.197 9
5 9.293 1 8.998 2 -0.2949
6 9.462 2 8.971 3 -0.490 9
7 8.779 5 8.862 0 0.082 5
8 8.598 9 8.417 0 -0.1819
9 8.800 0 8.959 6 0.159 6
10 8.9299 8.569 2 -0.360 7
11 7.9253 8.448 8 0.523 5
12 8.382 4 8.650 2 0.267 8
13 8.1827 8.473 2 0.290 5 100. 59
14 7.286 3 7.634 4 0.348 1
15 9.5273 9.767 5 0.240 2
16 9.107 8 8.656 1 -0.4517
17 8.439 3 8.5539 0.114 6
18 8.921 4 9.146 1 0.224 7
19 7.663 7 7.971 4 0.307 7
20 7.540 5 7.690 2 0.149 7
21 9.0913 9.503 4 0.412 1
22 11.493 8 11.374 4 -0.119 4
23 10.645 8 11.011 6 0.365 8
24 10. 641 5 10.839 5 0.198 0
25 10.089 0 9.603 2 -0.485 8

RMSECV [ AH ) #f — 2P PF M B IEBE AL, an ik RPD <
2.5, WP B Mk LA X 3% B4y #E 47 NIRS 2 it 43 #r5
33 >RPD >2.5, R W I 20 40 633 5 A 4 R XF
AT AT B Ay AT A AT (AR a2 4R i R A i
DRG0 B2 5 RPD K F a5 F 3, 3 W r b 485 40 nf i
HF Sz bR K W T, B {7 NIR £ id Second
Derivative + SNV 4b B J5, ¥& A # B 3¢ BL 1%
4 890.59 ~7 150.75 em ™' B 7 AN FE A EESE T AL
R IERET %ALY R 0. 986 7, RMSEC g 0. 242,
RMSECV “40. 884 1, RPD & 8. 66, 2 B T £ 1% £ 1F 48
TUAR G b T 2 T S BRAE 7™ vt o3 kG B R
2.3.8 XM o KR ES X ARE IE R Y i T A 5 S0
EFEAT T HE X Wil ¢ K, 455 ¢ =0.695, P =
0.494 >0.05, %t B4 NIRS Fii i {E 5 52 {E = 8] T 4
2R S AR R AT ] T LA 5
KA o
3 £
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