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Near infrared Spectroscopy

GONG Hai-yan, HU Ya-nan, XIE Cai-xia, LEI Jing-wei, BAI Yan" , CUI Yong-xia, CHEN Zhi-hong
( Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China)

[ Abstract | Objective: To determine moisture in Fructus Corni rapidly by Near infrared Spectroscopy.
Method: Drying method was used as a reference method to determine the content of moisture in Fructus Corni. In
this study, NIR spectra of the powdered Fructus Corni were collected, and the PLS was developed to correlate the
spectra and the corresponding values determined by the reference method. Result: The correlation coefficient
(R?) of the calibration model of NIR Spectroscopy for moisture was 0.990 52, the root-mean-square error of
prediction was 0.297, the prediction mean square error was 0. 819. Conclusion; The parameters of the model
were also discussed. The overall results show that NIR spectroscopy combined with PLS can be efficiently utilized
for rapid and accurate analysis of water in Fructus Corni. Simultaneously, the research can serve as the technical
support and the foundation of quantitative analysis of other NIR applications.

[ Key words ] near infrared Spectrum; partial least square; Fructus Corni; moisture;

rapid determination

WIZEBE 2 IS BRI L2 BE Cornus officinalis 3k " o 7E 2010 4F BT H 8 25 L) b % 11 288 1 K
Sieb. et Zuce. W) THEMBRNA, MAEAN WH, & ENHEASRET 16.0% ., K& Eidme
RSy N R SR 7 S i B N A RS T 2o SRt L s o AT O S 9 W

RV Ak, DATI 3% AP A 280 B0 73 5 2 52 0 i PR 2 e

R E] 20130525022 I B 1 25 o 6K 53 5 O
[HSTE] /&% E TR U e H (2008A360016) ;i R RIT 208 A + 2 B M 2 X L4t
4 R 22 LTI H (081100912500) T ARRE SR AL BR A B Bl g, B AL S
[F—1E&] g M, YU, N3 T b 25 J7 & #F 58, Tel: IMT AR B E"Jﬁl‘:,ﬁm TAESRT TR
3838393243, E-mail ; ghy_mz@ 163. com e Wil o Jre— > ¥ N
: e o S S T S T L R L A

CEIREE]  ° HE, B8R, 1 A S 00, A2 A1 BLAC 2 #7 J ; .
DAY Sif 2= N [ =AY ‘\4ﬁ
s e o ot vsssssonans g, s AN TR P, OB b FLHEE AT 400, 4

Haitme s ALRR IRk S

mail : ghy_mz@ 163. com

- 115 -



19 B 23 M
2013 4E 12 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 23
Dec. ,2013

i fie /N — e ARG A i O s T R
2R B oK 73 8 58 B2 B RS 20, O Rt i L AR B 2y
A T K S B PR I AR AR T — b AT Ok

1 #MR5F*

L1 {448 £ AhLig 4. € [ Thermo Nicolet 24
A] 6700 AT £L AN GG AL, AL &R A IngaAs 45 il
ix , OMMIC D % R 4 81 f4F, 50 mL 4 o f7 35 47,
TQAnalyst 8. 0 ¥4,

L2 2hah  ILZREEZG 88 (114 4y, 8 700 B 74 Ik |
T BV ), 22 T] R r 5 2 B AR B v 083 48 2 O Tl 2
HRHE Y L 4 B5 Cornus officinalis Sieb. et Zucc,

L3 GEZLAMDEIE R R R L8R TR AR A
Ky, i 80 F U , il Ry ARAE A o A0 AR R 2y
4 g AR B LSO S I, RS 5,
RAEELLAMGTE . R4 J7 2 AR 3R I8 B5, 4 4
X [E] 4 000 ~ 12 000 em ™", 43 HEH 8 em ™", Hl AL
32 K, URBE (25 £2) C AR 30% ~50% . &4
FERL I 3 U BOP A AR AR dh NIR SEig . K 1
J2 103 £ 1L 2 BEAE i T 208615 S A

0.80
8 0.70
3
% 0.60°
g |
< 0.50=

0.40i, \;‘\Q‘\ﬂ'\ .

= =
11 000 10 000 9 000 8000 7 000 6000 5000
v/cm™!

B 1 103 3L 5REH RIS ER S m

1.4 INZEwEAKS SR E BRI 2010 4R (CH
[ 205 ) 7K 43 <k 7 X L 2 8T 2 4 v 1 K
Ay AT A A K

L5 KGR SEHMERBEBMEST X TESR
(1 4K 7 W 3 R A P O R /s ARk R O kT
7R S5200 R F PLS A 57 5 40 M7 A5, O 26 48 K 7 1)
Ak B 7 ik AN [] 04 i B, 8 D7 Ok 5T AR
TEAGET BRI LN A8 K IE R B(RY) , N A X
I uEY 7 22 (RMSECV) |, £ 1E 4 77 22 (RMSEC) |, #il
M ¥ J7 2 (RMSEP) SR M7 &, R® K, R 43 B B
TR X R 1E 4 TN B A . RMSECV B/ % 1E 48 B
s (1) T 485 Bk 42 3 2 2% {l ., RMSEC /)N, 156 B
AR Y F A T 4B T R B 4. RMSEP ),
6 TIE 4 A S 1) 0 4 SR AP T 2
2 WEKEASESENEEREE
2.1 RRIE 4R A IR SE R Y R

- 116 -

LNITE Sy g

103 f3 B i v, MR8 K 23 3 B 23 A, 5 X 90 S A
PR TR MR i ALK TE 4, B A% 13 ANl O 36 i
o Wk 1A T RIE B M UE AR R A K 2 By

A 3 [ e L 4

®1 REEMBIEEHLKSSENHEE %
Fef e R RRME R/ME 3 {H
K IE 4 90 16.4 5.39 12.655 5
WiEdE 13 14.955 8.9 11.829 6

2.2 LR AL E I AR BT LT AN I
S ] G A S R A R S A TE G Y B A
W R MR RE ALY R ARHOEAE . X s Ok
BHE TC A5 BRI PR 1) A7 A B2 T B 19 40 BT R
RUR ST, hy T8 B 45 ol W s POl 33 1 T 8, 5 2R
WAL 5 YRR 1 2 AT T AL L i v T ST Gl AT
A AR I 1 o A PR RURS B . DR U, 7 A AR
HT, 2 0T il 1 i 2 WSO 1 R A7 Ak 3 7 A
RMSEC,RMSECV ,RMSEP 1 R* (A~ JAl, i 76 2 15
SD + SNV + SG Ab B ) B A5 5O B it
®2 ORERETANE S A5 2SR B
BIE AR B

e B 35 R R K%
RMSEC RMSECV RMSEP
Spectrum + SG 97.18 0.511 0.7279 0.929
Spectrum + ND 96.56  0.563 0.6906 0.515
First Derivative + SG 96.70  0.552 0.6951 0.992
First Derivative + ND 96.56  0.563 0.6906 0.915
First Derivative + MSC + SG 98.09 0.420 0.6482 0.933
FirstDerivative + MSC + ND 97.39 0.492 0.6717 0.973
First Derivative + SNV + SG 97.76  0.456 0.6742 0.924
First Derivative + SNV + ND 96. 41 0.575 0.6932 1.020
Second Derivative + SG 94. 48 0.710 0.7822 1.130
Second Derivative + ND 97.07 0.520 0.6690 0.752

SecondDerivative + MSC + SG 98.94 0.314 0.7650 0.837
SecondDerivative + MSC + ND 96. 33 0.581 0.6979 0.859
Second Derivative + SNV + SG 99.05 0.297 0.7372 0.819

SecondDerivative + SNV + ND 96. 39 0.576 0.701 9 0.870

2.3 EEIEBR RS TEIT LML IE 2 BT AL IE AR
BUFE S R RN AR R R ARG, S
Pr b, FE RS T DX, B ah 1O 5 AR S, 5
BE AL TR BR PR BT A) B = A SCPE . FFSEUE I, R4 0 2
ARG DX, R LA A58 A 88 e 9T 00 A5 TR ) G JRE
I, R AT TQ8. 0 & 1F 1y A sh AL Th g, 2 1d T 8l i
e FLAE, PR HE o OIS 1A, e 1 e



FRIGIME , 5F ¢ UL LT A1 S A D' i Tk DR I E 11 2 BK o3

ALY Bk 5 000. 00 ~ 8 000. 00 em ', [b A 45 5
3, B2 mILZRBEAE iR ab #E )5 3:F ik 4040 G
) — B S BURE

*3 BEERWEROEM

S 9/ em ! R? RMSEC RMSECV RMSEP

4 000.00 ~ 11 998.13 95.16 0.666 1.278 1 1.800

4 000.00 ~8 000.00 97.74 0.458 0.708 3 0.889
5 000.00 ~8 000.00 99.05 0.297 0.7372  0.819
5 000.00 ~7 000.00 97.18 0.510 0.728 3 0.829

6 000.00 ~8 000.00 95.81 0.616 1.001 9 1.090

Il 1
\ L, bt

Absorbance

8000 6000

v/cm’!

10 000
2 WEHAELRLAEAETEDMCEN M SEHEL

2.4 ERSNTRESE R R, PLS R
R AN 9 32 D9 7 2, 7 — 2 B O T 38 N1 Rk
Z oA B MO, R o R Dy R T R D
SRR BT SR B9 45 B AN A B R T RE ) KA
A 2R N R 2 2 Bl S B, O e
WIEFEARAY . BT LA, B PR Al 1 I 78, A S
FIZE 50 UE vk, URSIE A fh S RMSECY ik 2
B, vkt ol EIN T80, 24 RMSECV /i (A
WA UBRAEY) T 22 O 0. 737 2) , 8o P 1 K £
HT. WE 3,

I
W

PR R AR 0

e
=N

B3 il % RMSECV 5 /X 4 # =z 18] B9 48 % 1

2.5 MERURGHS SR AT TQS. 0 B, XL 4141
WeHEAT SNV + SD Hi kb B, 7 5 000. 00 ~ 8 000. 00
em ™ X BEAERE, PERE TR T, 45 MR e/ TR
HESL IR B ROK G B R LD AN E R TR . I

LR f 52 T BE AR OC R B0 R O 0990 52,52 H B jiE 1Yy
Jr MW 22 RMSEC iy 0.297, U ¥ 77 M fw 22 A
0.819, HA RN 4,5 fron . &5 R L], B4 J5
AR 22 FEBUAIG, O 4 2 (H

174 Corr. Coeff.: 0.99052 RMSEC: 0.297

T A

51,
4 BMANESSEEZENEXE
1.7 *
| . . .
it +
o * 5
¥ °o o © 0
1\ O@O O(Sg g(‘g@bﬁ%@o{x %9@)0%2 o
o & i k)
| o o °o" 9o, ° 0% %,
_()_84. &t o o [elNelele] [e] N
L ' . 9
5 HgE Ly

BS WNEHIRESSEEARY
<6 JKIPE R N RS FF 13 (IR AR

YA RS N o T T I B
LIRS M R AR AT B SR AR 4

N

£4 NREMESHFEUEENLE %

No. Z%ME  NIRBUME  fxfmE  FRReR
1 13.39 14.32 0.93

2 8.9 9.6 0.7

3 1.3 10.93 -0.37

4 14.96 14.36 -0.6

5 10.6 1111 0.51

6 13.74 13.84 0.1

7 14.57 15. 66 1.09 102. 01

8 9.33 8.88 -0.45

9 10. 69 11.66 0.97

10 12.32 12.4 0. 08

11 11.67 11.82 0. 15

12 12.53 12.63 0.1

13 10.43 10.29 -0.14

H e 4 J0, B K46 R 22 1. 09% , DL 56 IE 46 #
fn A9 NIR U AE 5 HPLC 0 5 8 A9 H AR 7 Ay 35 0 [
W, Br A5 2 [l 2% 102, 01% |, 45 5 W, F) HiE
ZLAM GG HOAR D 5E L2 3 K 43 1 5 B 2 AT Y o
2.7 SitEERs K13 IR RS NIR Bl A
56Tk B I A 08 43 BT (8 AT IR 0 R g, 45 R

- 117 -



19 B 23 M
2013 4E 12 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 23
Dec. ,2013

t=-1.516, %0 P =0.155>0.05,%% a =0. 05 /K
AR H,  RI5EBA PR O7 35 19 50 Hr 45 21 22 50 D0 e i
ST S AR WA T T ] P00 A 5 1 R A L

ZHhOK A
3 #ig

TEF T L0 AN GG I, Sy 7 i/ g Y
MR G IR 22, T BEATALAS A RS, LS & R 5, BT A
P i 0 O T SR AR 45 1 — 30, B O 0 A 1 I AR
HZARASFE S 4 3 U, POV S B AR 4 i 3 20
St

T X AN [ Y R 2 B AT A L 1S B AR
FE 3% b Pl 2514 2 Second Derivative + SNV + SG |, )%
X B J& 5 000. 00 ~8 000. 00 em ', ffd 3 K F %k &
7B A TE A M OE R B R O 0,990 52, 38 H 46 iE
Y77 # 4 2% RMSEC 4 0.297 , #0024 75 #R M 22
0. 819, T (A5 AU 1) Tl 235 SR A 422 3 #Ae 1 o v BT R
P ZE AP GTE BRI R 112 B3 25 B4 vh K 43 18 75 2
AT

AL g e AR i B M B R A R R T
— e B, b A R S Tl R S 1 R S A
b BT 20 250 i BT A T RE 8 B A P A 2 0
G, HER TR A s) . th T2y 24mE
R RKAR =W, ToVE P e & Aok 3 RO RE G, 2
I A TR 08 22 I R i DR B T S PR o3 A b on]
18 B A FhORE o RO A T AR A AR R A 1 B i
Ty B — 2B P K, SRR

28 A K B BT A TR, B0 K S S H: Al
T A BT 22 5, AR WF 52 BE A8 O vh 24 10 2% B 1 o it
P 5% B Ak — oA R0 B 5 R AR R B

[ &% 3Tk ]

[1] ERAMZEH & hEARILME M. —A[S].

&b
He
b
He

- 118 -

[2]

[7]

[9]

[11]

[12]

[13]

Jent . B 25 4 A, 2010 :26.
RFRE M AR R H R EXELT]. T
SMEEYT ,2008,27(16) ;6.
Figi . AR LS AR [M ] dent . E
A4 H At 2007 <44,
PO, ZE8E, T2, 45 3T 27 A0 ol % 32 b sk I e 4R A
g IR Y & i [T ], v I 52 56 7 R A% 4k R, 2011, 17
(5) :66.
FEIGHE R EG N, 2, A5 T L0 A0 OGS 4 A — B
B XS B AR L2 i SO A 5T [T ] AL 5 W Ak A,
2010,27(7) :967.
WIRA W INAME . ST ANE R SOEREE T
A5 B 77 BURE JEURE 24 6 BT s R R pF R [T ] R E
25247 ,2011,36(9) :1162.
W SRR, BN, B8 04OHE . 3T 4T A1 ot i 2 ) ik A b AR
2GRN Z AR (T ] b B 5238 O A 2 2k, 2012,
18(22) :166.
BHRS KRB, O, 8RR A UK S I 404
Jei e oy A ()], o S8 U7 R 4 4k, 2012, 18
(7) :84.
AT R R, . BT 4046 i
FE M ) B e B AN [T ] [ SE g 5 N AR AR
2010,16(13) :85.
FEOEE:, TR W A, A ST 4T A R 3k I A2 ST 2
Mg R A S [T]. b E SRR ARk,
2012,18(17) :138.
JAIB B RAE ORI, . L0 AN R T
JIF= s /N BER A i [ T]. 632 5 061E AT,
2007,27(8) :1527.
HIE 8, WH R T LA R BT R M.
b5t A2 Tolk A, 2010.
TIREM A R, A L0 A i RO R vk s
W 5 S M A 2R K [T v B 5258 07 71 2
Z%7E,2011,17(10) :56.

[F M BT ]



