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Establishment of Near Infrared Quantitative Analysis Model for

Four Components in Cinnamomi Cortex

XIE Yu-jing, ZHANG Jia-nan', ZHU Dong-ning, ZHENG Ke-ning, CHEN Chao*, WANG Shu-mei "
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[ Abstract | Objective; To establish a rapid evaluation method for Cinnamomi Cortex decoction pieces by
near infrared spectroscopy. Method: The contents of coumarin, cinnamalol, cinnamic acid and cinnamaldehyde
in 86 batches of Cinnamomi Cortex of different origins were determined by HPLC. And the NIR spectra of different
batches of Cinnamomi Cortex were also collected. With NIR spectrum as independent variable and coumarin,
cinnamalol, cinnamic acid and cinnamaldehyde as dependent variables, a quantitative analysis model of four
components in cinnamon was established by partial least squares method. Result: The correlation coefficients (r) of
coumarin, cinnamic alcohol, cinnamic acid and cinnamaldehyde near infrared quantitative analysis models were
0.952 8, 0.977 7, 0.961 9, 0.992 2, root mean square error of cross ( RMSEC) were 0.012 2, 0.006 1,
0.004 3,0. 82 g-g_l , root mean square errorof cross-validation ( RMSECV) were 0.015 8, 0.011 2, 0.002 0,
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1.481 1 g-gfl , and root mean square error of prediction ( RMSEP) were 0.017 8, 0.010 3, 0.010 3, 0.005 5,
1.63 g-g .

Cortex slices has a good accuracy, and provides a basis for rapid evaluation of the quality of Cinnamomi Cortex slices.

Conclusion; The established NIR quantitative analysis model of four active ingredients in Cinnamomi
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acid; cinnamaldehyde
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Fig.1 HPLC chromatography of Cinnamomi Cortex
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Fig. 2 Near infrared spectroscopy of Cinnamomi Cortex from

different origins

2.4.3 KIEESBHIEER S FALHME 61 #LA [
PR A RE L R ORI RERE R IR | A R T Y O
LLAME R IERLRY, ULER 2, X 25 dit g ik AL A A
WUEEAE G D R R A EERE R IR LA R
PIfE AR IESE B RS Y, IWREE 5 B R v HF
R,
2.4.4 YR BEEE R OPUS B A A R 1k i%
B Ok Y B AR A B 11 528 ~3 952 em ',
2.4.5 NIRSGEWAL A E BB 2 oK IE 7
A Z otk A (MLR) | 543 113 (PCR) | i f /)N
ek (PLS) &%, AN W 2 o A% IE T i 45 A LBk,
ARG BB PLS AE WAL IE 73, AAH S R B (r) , 12
IEH 77 22 (RMSEC) |, T il ¥ J7 25 (RMSEP) R f5 4%,
FZEE T bR fE IE S B (SNV), £ J0 B S AL IE
(MSC) , F ¥ 25 M 1 (B 3l °F ¥ °F ¥ 1 R Savitzky-
Golay BRI ) , —Fr S 41k (17 derivative ) , —
By 340k (27 derivative ) S5 FUAR Ry 2, Horb RO
$%3 1, RMSEC Fl RMSEP # £ 3T 0, #L 8 f) M fik bk
FasE o HAEST SNV I MSC X 4 Fhds A5 1 a 43455 484
M5 , W3R 3, Z5A % IR SNV X4 T2 &K | R A
i BEAT AL BE, B MSC X Y RE R L P R 1 O 3%
ATHAL B,
2.4.6 EHFHE B0 AE S BN T
JE L) RMSECV X 3 P 40 AE 1, o gkt S B L 40L& AN
Fo o3 E B, RMSECV i 1 B 3= PR %5 3 i 3
I, 24 RMSECV {H 5 B R ARMH 5 15 2048 i b T -7
WRRE, BFER AR R A H: R E A
fe Ak BT E0r 51 7,10,10,10 , RMSECV B 4K K
47 0.015 8,0.011 2,0.002 0,1.481 1 g-g ',
2.4.7 ERBBEST 55IE B H TQ /i
R AR e/ 3 i AL B SNV, MSC, 4 A5 )%
Bely 11 528 ~3 952 em ™' 0K AHEEE AR
<121 -



55 26 55 2 W HESXEAFFERE Vol. 26, No. 2
2020 4 1 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2020
*2 BREKEERIEEHERNEE
Table 2 Content range of calibration model and prediction model %o
PO KIESE (n=61) B4 (n =25)
Ji i oy B THE RSD Ji i 5y B FHME RSD
HFEOHR 0.017 9 ~0.174 6 0.073 4 56.5 0.018 1 ~0.1525 0.075 7 55.5
PR A e 0.006 2 ~0.109 2 0.043 5 68. 8 0.009 5 ~0.089 2 0.047 1 55.1
A A R 0.0371~0.976 0 0. 069 2 23.3 0.043 3 ~0.092 1 0.072 1 16.8
SRER 6.046 9 ~32.493 3 16. 865 5 40.9 6.242 8 ~28.425 8 18.428 2 36.6
£3 REMLIRF AN ER WM .
Table 3 Effects of different pretreatment methods on model ;'_ A - s .
BB SRR R RMSEC RMSEP o o *°
o © o o +0 ©
SNV FEE 0.952 8 0.012 2 0.017 8 o& g + *
Al L 0.977 7 0. 006 1 0.010 3 5 Od? *
A o = +@+°+(§%§O
R 0.959 7 0.004 4 0.006 5 s °
0.01 0.18
PR o 0.991 9 0.836 0 1.610 0 -
MSsC HHE 0.949 1 0.0126  0.0178 =] B ot o, o
PR ek i 0.976 5 0.006 3 0.0113 3§9;9% s
1A 2 0.961 9 0.0043  0.0055 - e
*ot %%ggo
P 0.992 2 0.820 0 1.630 0 o] 8o T °F
g 2| 8%
& 000 0.11
PR T o 1 A AR Ak 32 R 8040 il o 7,10, 10,10, S
N — - > C e o % °
BE DL EC 61 HE A [7) 7= M P ek e 7 7 2 PR I ° 00588
23 e N TS TN = @ 09+0 +
PIAER | PR 0 3 21 40 5 i A IE B A, A5 AR 5T - el
o & o2es
TP S8 r KM 0.952 8,0.977 7,0.961 9, O@OJ*OBW
0.992 2 ,RMSEC #¥k % 0. 012 2,0. 006 1,0.004 3, 2e o o°
oio0
0.82 g+ g ', RMSEP {£ ¥k & 0.017 8,0.010 3, 0.04 ' ' 010
0.0055,1.63 g-g ', RMSECV & % H 0.015 8, ] b
D © +
0.011 2, 0.002 0,1.4811g-g710R§2iﬁﬂ:1, Oo?%+§
RMSEC, RMSEP $:3 T 0, 4 W 451 50 W0 {8 55 % % o
Mo N o+‘poo
(B 22 B A7 76 BAF R DG oy &
IO S AL 0 R 2 A 25 it A ol & °
5 ' T 33

HEAT T, R A 500 (B 5 2 5 (8 0 AR X 4G 8 25
T 0, R U AR E AT 58, HAA R 4P 0 1AL AE
J3, UL 3 X T TR RS | YRR TR | P AR T A AR
AL 52 % AT B X ¢« K56, P AR R 0,117,
0.610,0. 121,0. 541, >0.05, ¢ 1% Wl 5 = %
228G 3 22 5, RO 21 4P ik % 5 HPLC %
ZIM R G RE/N, 7] A AT
3 itig
K e fe /N T ik ST R [F = AR B ELR
PRRE T2 | PRRE TR R A B ) 8 RS IE AL, I X R S
50 25 HERE S E AT SN, A5 A0 X 0L G R 25 4 i
0, 3 IR R AR (g, ] S pE R 4o B XS ¢ K6 56 /R Tl
WA 52 H(E 2 00 % 2 7, RVE L0 0E%
© 122 -

A B E R B AHEE; C. KRR D. PUAERE
B3 4MERERSBRNESSEZENEXYE
Fig.3 Correlation between predicted value and reference value of

four indicators

HE MR OREEZ MR A VR RgRE, Kb d
SLZR A AR fi 22 BH A 3 A 173w R, % Dl 5
eSS

HPLC A 2 H A A o 4 9 25 i 4G 0 77
R A AL BRAZ J  FEI R o AT ST DL AR S B
FERS G, A SE AN [ ) 3 P e ) 0T 21 O S A IE Y
B ARG 5 AT, AT T R OR KR R . 5
HPLC A Lt , BE PR 5 i 7 At 3 0000 A [) 5 s PA) A



A

5526 55 2 W FESXLEAFFIERE Vol. 26 ,No. 2
2020 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2020
h R R R AR CAERNSE, A KR [ 8] Bk, TR, 320 HM G0 4 M R B B0 b 38 05 3%

RN ST I 2 G 207 0 O 5 = QS A I\ o - N € ER T i [J]. £L5M A ,2007,174(6) :345-348.
BE 1A LI HPLC 4087 T4E . 2 J5 40 6 7 1A B i [9] KRz ,mbelE,kE, % E TS 5440
o . . VE S 2 W A R B H R b 277,
I 0 B AR B 5% (0L 1 8 5 0 5 o I
gk, , :536-541.
it — L WF SR
A D] [10] BRI PR, A2, . 36 T T LLA A BT A A
“ _ T a2 5 VR N AN [R] 7 R 2 e i s 1) K 22
(&% sw] A R B [0 E R 2 4 &, 2018, 43 (16) s
[ 1] IRPE. EA5E 0 PG RS R HAT 1] A 7 30433248,
BRET R 705 ,2016,25(21) :2382-2383. [11] YANG Y,LIU X,LI W,et al. Rapid measurement of
(2] skE:Z,skAm, @A, 5. GC-MS 43T A B: 5 H: i A enimedin B eoimedin €. icarii J
eplme m N eplme m N eplme m , lcarin, an
PR ML R [T]. 25 5 57 2% 35 ,2009,29(8) . . ‘ I o
moisture in Herba Epimedii using near infrared
1256-1259. spectroscopy [ J ]. Spectrochim Acta A Mol Biomol
) 3 ; K Al 2L e 2 3
[3] ﬂﬂf%i”m’%m}' '*Jﬁﬁwffﬁk”\&”ﬁ‘i%ﬁ Spectrosc,2017,171:351-360.
PEBRSEARELL] St IR RS 2003350 o) e g, o, . 95 T2 20 51 B R 00 40 96 26 41
37 SR B R [ 1) o B R 252 2016,
[ 4] 4Bmedh, e, B4 RP-HPLC [ I I 22 A A 7= i 33(2) : 144-150.
B e [T]. iR E, , et o e e e
WEER 5 BRI & BELIL JERETMRSE 201330 1 ygy e g, T, . s oh 3 0 #0H ASM I 41
(4):1599-1602. ‘ S5 RS BT B 4 (1), 5 BE (R 25 ,2016,27
(5] X, ZELr s, 5k 0, 5. HPLC W 2 AS W) & B0 A (7) :1614-1619.
5] AR T | TR R TR LA R T ) . ’ s
A ML STS RN R N O PR P )
5L | F 4 & : - . SF gt N N S
SRRIEAL 20 DAD . 12 5 470 60 2 [0 ). o 55230y 2 4
[ 6] ER2PE, @ EHE, Christian W, 25, I 2040 G 1%+ R I #,2017,23(3) :60-65.
i PEWTE 5T A . bR A .
HAE PG B s i B A [T ). A E R 2 2R, (15] ESZ I B A hk R SE T E . M

2009,34(14) :1751-1757.
(7] JASCHE. BERIEAA MO D]. N 7K

B ,2015.

At A [ BE 2B 4 H iRA 2015 0 136.
[REHE BEM]

- 123 -



