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Abstract

Objective: To establish a new method for real-time rapid determination of total alkaloids in Fritil-
lariae Cirrhosae Bulbus by acousto-optic tunable filter-near infrared (AOTF-NIR) spectroscopy.
Methods: The content of total alkaloids in the sample was measured with the 2015 edition of Chi-
nese Pharmacopoeia. Then, multivariate calibration models based on PLS1 algorithm were devel-
oped to correlate the spectra and the corresponding values determined by the reference methods.
Results: The quantitative analysis models of total alkaloids content performed well. RMSEP of the
model was 0.0022 and the correlation coefficient of the models was 0.9909. The mean relative er-
ror for the test sets was 2.16%. Conclusions: The method is rapid, accurate and pollution-free, and
can be used for the rapid determination of total alkaloids in Fritillariae Cirrhosae Bulbus.
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1. 5|

U DURE 24 7 s8R, B ik A0 , A28 102 () T e, e 32 B 3R 43 o AR i 5 2 1 281 [ 2]
2015 hiz (HEZGHL(—E0)) K AR B AR ) DURE S PPN S S AT AR bR, R F R PE Gk bL €2l
€ FLE g, TSR U 22 SR e RO e 1| DB B — AR R Ay i3 AT 2 [3] [4] [5]. LA EAESR
TE LR SE R B SR Y T AT HE . 7 B 2SR AL T, FRMEEBL, ALK, #ECLSEI B s o Hr
R, AN TR I R 25 2 B RO i A

I 2141 (Near-infrared) 73 BT R EA AR JEEETR . TCHUERFE Tois Gk IR, AU EEIEAT “ 88
227 oy W, R EEEHHAT AR R, T AESR O RN T A AT 6],  (HrEIZH) M 2005
W IR 28 2015 hit, TSR KOk “IRZ0AM ot TR T N F @ N 7], 20 4D 90 AEARK L
7 LA G TT R I8 6 2% (Acousto-optic Tunable Filter, AOTF) N/ e setE LA EIEA, 5 “Ietitasi” .
ESIH AR SEAEGUE AN RO, BRI RN (. EIELE . SN R T T
I PR WTERS, CREEAEE, T, BEAESUER TR I 43 2RI [8] [9]. AHEFLE Ik
AOTF I ZLAMGRE A TR ARSI DUBER sE & ksl e, 400337 )1 DURR HROd e B i 705, ik
7 i )1 DUBRAER 5 2 A AT - T 3% TR LA 1) R — b DU A K e A A

2. BERG

Luminar 5030 g #5 AOTF T4 464X (32 E BRIMROSE A #]), fffi: Snap!t it KA AF Al
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I DUBFCRUE T-15 4% DLBE Fritillaria unibracteata Hsiao et K.C.Hsia [Tk 25, i sy “FA 017 )3t 42
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3. AZES%R
3.1. WEERNE

2 2015 fi (TP E 2580 1 DUERIUT & 82 Ok 3], SRABRTEGRHL ikl g 42 b1 DUEERE it o
SIS, SR WK 1.

Table 1. Chemical values of total alkaloids in Fritillariae Cirrhosae Bulbus (n = 3)
=1L )INEBHERPEEYHESENLEEN=23)

FEd g5 SR (% RSD/% FEman s SR (% RSD/%
01 0.08541 0.97 22 0.05795 0.87
02 0.09178 1.30 23 0.07841 1.46
03 0.07202 1.69 24 0.06419 1.58
04 0.08681 0.94 25 0.03495 1.97
05 0.06000 2.72 26 0.08171 0.75
06 0.05240 3.14 27 0.08189 1.01
07 0.10220 1.91 28 0.05400 1.55
08 0.05879 1.02 29 0.06039 0.38
09 0.10780 1.49 30 0.06793 1.70
10 0.06974 0.33 31 0.03316 1.18
1 0.05961 3.17 32 0.06844 0.45
12 0.07619 0.84 33 0.05993 1.34
13 0.06594 0.47 34 0.06321 0.49
14 0.06371 1.23 35 0.06244 0.78
15 0.05872 2.11 36 0.05766 0.45
16 0.05023 0.78 37 0.06285 1.54
17 0.07281 1.13 38 0.06322 0.89
18 0.10031 0.86 39 0.05287 0.77
19 0.07078 1.32 40 0.07445 1.04
20 0.06553 1.14 41 0.05929 1.07
21 0.05884 1.12 42 0.08487 2.01

2015 fix (P EZG LY RE )| DB TSR, S R AR CA TG DL BEIR(C s HasNOs) 1, A+
0.050%. 17 1 AT LA H 25 581 31 S FE N B AP S AR & 25 JL R, HAD S HE 77 & 245 JL5E «
PIBEAAREFES, R4y 40 HEAE S TP BEHLEEL 6 NI IEERE S, HANKRIEERES, HT o ir
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4 3 0, BOFBDEE, Pl e s 1.
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Figure 1. Original NIR spectra of Fritillariae Cirrhosae Bulbus
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Figure 2. First derivative spectra of Fritillariae Cirrhosae Bulbus

2. IINEG—M SHGEE

3.3. EEERBAEL

FIF The Unscrambler f424 11 82450 BT E, KRS IESERE T 48 TRACHE 5 A RS 3005 5 4 2% 0 150 52 1
AV A BREE AT ORI, 0 BIRDGIE R Leverage AL 2AMH 1% 2 Residual PN Geit & A 5651
BRSEHAE, KM/ ZIRIL(PLSL), WA X AIEVE, Wl $ 15, @7 1| UIBER) & B2y Bl
HAR S A BB 28 ATt E R E(R%ov) PIFEAE IR AES 75 22(RMSECV) AMEBIGIE 1R 5E R BU(R%car)« AN
B UEI4 5 25 (RMSEP) e s i Y, LIS 3,
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Figure 3. PLS1 regression model of total alkaloids in Fritillariae Cirrhosae Bulbus
3. IR 2EYHEDE NIR EEREE

FHPE 30, SRAA S EE SO ) NIR Ye i RS BRI, R e A= W S {8 5 R 1 Gl LE v 43 Bt
2 A BAT, DE B tm 200N, PEss YR iE v € %30 R = 0.9831, RMSEP = 0.0022.
3.4. MIEBIHR

FH AT PLSL & B RIXT 6 HEICAEAEAE S b AT T, s A= el 5 B Tl & SR DL 35 2.

Table 2. Predicted results of the validation samples by model of total alkaloids (n = 3)
= 2. BEYEE SRR A TUNEER (n = 5)

P St T E (%) I EAE (%) AR 2 (%)
yo1 0.08495 0.08542 -0.55
y02 0.07025 0.07202 -2.45
y03 0.06208 0.06105 1.68
y04 0.05165 0.05240 -1.43
y05 0.07209 0.07022 2.66
y06 0.06877 0.06701 2.62

FHIME 2.16

B2 2 AP0, BRI LD GRS SUNE 5 A 500 (A TR e R A, ZGeit232Wr, MRRE r =
0.9909, HCxt T Ardess i P =0.402 > 0.05, FRIAPFIEINAGFL S AEVES B0 R EEE R
4. ¥Wig

AWK AOTF-IT 2LAN GG AR AL 11| DUEE b S A o B o A Y, AT GG ST L, AR
AT ST 1 DURE A S AR R B B PRI o AR G AT ik KBRS, R — MRS TR R 2D 4.5
h, AP REIE, AT FEARE OISR, FIHCE NIR EEEET T, RIRER
iR, BRIV 5 min WIERG RORIB/D RTINS A],  FRACKT I A, $2m TARRCE, MatsAs
RN DUBER PR 5 B BT iR AE 7R 7%, b n] A3 i 2 B R o B PR A 4

1 ¢ 1 AT, BT ) 42 )| DLRERE S A s AR e 2 R RO, B D 0.03316%~0.1078%,
A P RERE S P AR S AT S 2 IEDR, FUHRR, ATRERANE . AR R 7 R AE AT A
i%28), AFRBCHE R R PR S BERNZERER, %4 RENITR, 27K AOTF-IEL MLk
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