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Rapid determination of monoester alkaloids in extraction and concentration
process of Aconiti Radix Cocta by near infrared spectroscopy
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Abstract: Objective To rapidly and quantitatively analyze the monoester alkaloids (MAs) in the extracting and concentrating
process of Aconiti Radix Cocta (ARC) by near infrared spectroscopy (NIR). Methods Using NIR to collect the data of 103 ARC
samples and using partial least squares (PLS) regression method to establish the quantitative analysis model of MAs between the
information of NIR and MAs. Results The spectral range of MAs model of ARC was 9 264.35—7274.11 cm . The root mean square
error of cross validation (RMSECV) was 1.171 and correlation coefficient (r) of the calibration model was 0.999 4. Through the
external validation, the root mean square error of prediction (RMSEP) was 1.321 and r of the validation model was 0.992 1. According to
the results of statistical analysis, » of the predicted value and the reference value of MAs was 0.999 0. The value of P is less than 0.001.
This revealed that the NIR and HPLC methods had a good correlation in determining MAs and could accurately predict the amount of
MAs in the covered range. Conclusion This method is convenient, rapid, accurate, and environment protective, and could be used
for the on-line determination of MAs in the extracting and concentrating process of ARC and for the determination of the extraction
and concentration endpoint of ARC.
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B 50 mL, FRE T, A AL FE(300 W, 40 kHz,
25 °C) 30 min, BG4, FIRRE TR, H RN
R ClE (10D RERBENE BRI R, 75,
VeI . RS w EEEEIER 25 mL, 40 °C LN R
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BRUME () StEbkFeR (X0 S TEAS T, £
P RE: SRR Sk AR Y=2X10° X+ 0.466,
R*=0.999 98; 2 HIE IR 14 3k J5Hk ¥ =2X 10° X—
8076, R°=0.999 9; LY LIFHR ¥ =1X10° X—
555.6, R*=0.999 6; H7%:3LHf Y=1707 X—21 008,
R*=0.999 0; K1%LbH Y=1 574 X+2 872, R’=
0.999 97; 15315k Y=1 741 X+0.342, R°=0.999 96;
R VEVEH 20 51 4 62.80~439.60. 10.60~74.20.
10.76~75.32. 30.40~212.80. 30.40~212.80.
11.00~77.00 pg/mL.
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BRI RN 0.052%, K9k 11.7%, F54 (R
25 80) 2010 FFERRIAH SR E o« F LA )11 B 4l
I, DA AR 2 AR B 1 o R &k 0.018%,
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S8, TR BT IR, FIWT P S ik 4 (1) 2% 55,
GERILER 1A 1o i) S R O AR A A
YIRS o3 1 DA AR AR, SO PO B 1R 12
FHPE T R) DS 1 BRI 2 I HGR T MAs
B E =99.188 pg/L (25 SHEN), Bl 72 min
IR 2] T 55 1 IREEINA A 56 2 IR MAs [T
HBIRE =35.860 pg/L (57 SHEA), BT 75 min BIE
BITE 2 KERAUA L 2B 3 IKERIUN MAs HI
WP =16.543 ug/L (76 “5FE), BN 90 min i IAF]

Fz1 FIBREERGERT MAs FIEZNE
Table 1 Quantitative determination of MAs in extraction and concentration solution of ARC

MAs / . MAs / . MAs / . MAs / MAs / MAs / . MAs /
' N E R N E . N N E .
(ug'l ) (ug'L ) (ug'L ) (ngL ) (ug'L ) (ug'l ) (ug'L )
1 26154 | 16 77269 | 31 106.898 | 46 29452 | 61 36477 | 76  16.543 91 77318
2 31562 | 17 79335| 32 106.899 | 47 30436 | 62  37.055 | 77 16472 | 92 85.459
3 35625 | 18 81213 | 33 107.905 | 48  31.548 | 63 37411 | 78 16407 | 93  89.909
4 40940 | 19 86260 | 34 108930 | 49 32099 | 64 37258 | 79 16978 | 94  94.596
5 47.637 | 20 86.285 | 35  109.046 | 50  33.045 | 65 37743 | 80 44519 | 95 101.754
6 50236 | 21 86234 | 36 111.056 | 51 33908 | 66  37.125 | 81  47.067 | 96 108.246
7 56643 | 22 90779 | 37 113.070 | 52 34.012 | 67 11460 | 82 48360 | 97 124.229
8 57678 | 23 91.443 | 38 114.050 | 53 34205 | 68  11.844 | 83 49944 | 98 138.555
9 58057 | 24 92828 | 39 115.096 | 54  34.632 | 69 12379 | 84 53430 | 99 142.602
10 62331 | 25 99.188 | 40 116433 | 55 34960 | 70  12.821 | 85  57.116 | 100  160.556
11 65569 | 26 100309 | 41 117519 | 56 35020 | 71 13589 | 86  59.695 | 101  160.121
12 67522 | 27 101.692 | 42 22594 | 57 35860 | 72 13.800 | 87 62521 | 102 162.755
1370949 | 28  104.145 | 43 25648 | 58 36916 | 73 14238 | 88  64.762 | 103 163.728
14 73924 | 29 105826 | 44 27456 | 59 37485 | 74 14307 | 89  67.752
15 75459 | 30 106978 | 45 28268 | 60 37736 | 75  15.606 | 90  72.300
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Fig. 1 Hierarchical cluster analysis of MAs in extraction and concentration solution of ARC
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Fig. 3 Mahalanobis distance of 103 samples
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Fig. 4 Revalent spectra of MAs
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Table 2 Inspection of NIR range

G Jei R /om™! RMSECV r
1 10 000.00~4 000.00 6.422 0.9822
2 10 000.00~7 849.53 1.601 0.998 9
3 9 191.63~7 770.25 2.164 0.998 0
4 9264.35~7274.11 1.171 0.999 4
5 7 809.73~4 009.51 2.155 0.998 9
6 7 692.72~6 127.32 7.727 0.974 3

234 JGHETALE AR NIR 7R KA R i
THRESBURL /N . S PE RAXER A e, A4
2 FEOCTE R L™ AW FEEARS , T8 HORAE I iR
TR TE AT TN B . 4200 “2.3.17 TRk
WP REHEAT A EE, Forp o EEIT 1, AR T
DR, RMSECV R8N 5 I AR 2R P TN kG 5 8
151028 3 AR 7 v AR B R ) - FI RMSECV,
L, ANHHAT AR MAs B 8CR B U

R3I TRAIEMLESTEER
Table 3 Investigation on different spectral

pretreatment methods

G FiAk #5771k RMSECV r

Jo kb A 1.171 0.999 4
Z ITHS R IE 4.484 0.990 4
FrifEId—1k 4.833 0.990 1
—HreH 4772 0.990 2
“He 4.965 0.990 0

2.3.5 RIEHIEENT W S A, B 8 AMAT
REBZAREK 99.8%MIf5 5L, HAE RMSECV /), Kt
it AR O 8o N L HREH . ARGV AL
GG A 9 264.35~7 274.11 em™', RMSECV
1.171, » 4 0.9994, WK 6.

38
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T T
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Fig. 5 Correlation between RMSECV

of calibration set and factor
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K S AR IERRL, RMSEP 4 1.321, r 4 0.992 1.
NIR Tl ) MAs 15, 5 HPLC Wl MZ%1{H
HATHR, SR 4.

LR MERTNE T, MAs ITRINME 5 225 )
r 2} 0.999 0, P<0.01, #iH] NIR ¥:5 HPLC L
E MAs MRS, AT U AERR T L7 55 3
(RAH R4 o (1)
3 g

(rREZ L) 2010 R %20 )1 ) ) 5 2
K HPLC BT sl e, Zikar b B FE b &2
e, BERHEREREIN 65 min, FERHKC, FORAL, WEE
KEA, HEBERA, FRUFEmEIR 2 e,
T BB 10 2550 2 gl B i i o
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Fig. 6 Correlation graph between NIR predicted and reference values (A) and model residual distribution (B) of MAs in samples

%4 NIR %5 HPLC AN ELRAILLE
Table 4 Comparison on results by NIR and HPLC

Gi's TME /% Z%MH /% HIXHZE /% BEUEWCER /%) 905 TOIME /% S5 /% HZE /% SRR /%
1 32526 30.436 6.87 106.87 11 32548 33.909 —4.01 95.99
2 34568 35.625 -2.97 97.03 12 62139 58.057 7.03 107.03
3 45215 42.558 6.24 106.24 13 59465 59.695 -0.39 99.61
4 52168 53.432 —2.37 97.63 14 16359 15.653 451 104.51
5 68458 65.579 4.39 104.39 15 15.906 16.808 -5.37 94.63
6 75158 73.924 1.67 101.67 16 19.468 17.887 8.84 108.84
7 89.258 86.285 3.45 103.45 17 101325 103.899 -2.48 97.52
8 90458 89.935 0.58 100.58 18 126001  125.027 0.78 100.78
9  109.255  108.236 0.94 100.94 19 159489  160.124 -0.40 99.60
10 24658 25.648 —3.86 96.14 20 170225 168458 1.05 101.05

XMW ZE =452 / Z%5E, HRcE =TE / 2%

relative deviation = absolute deviation / reference value, predicted recovery rate = predicted value / reference value
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