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Rapid Determination of Pseudoprodioscin in Dioscorea zingiberensis by Near Infrared Reflectance Spectrosco-

py
XIE Cai-xia, ZUO Chun-fang, BAI Yan, LEI Jing-wei(Henan College of Traditional Chinese Medicine, Zh-

engzhou 450008, China)

ABSTRACT OBIJECTIVE: To establish a rapid method for the content determination of pseudoprodioscin in Dioscorea zingibe-
rensis. METHODS : Near infrared reflectance spectroscopy (NIRS) of 76 D. zingiberensis samples were scanned firstly. By investi-
gating the pretreatment methods and modeling band, the best preconditioning was the standard normalization+first derivative and the
best modeling band was 10 118.36-4 007.37 cm™'. On the basis, using the content of pseudoprodioscin determined by HPLC as ref-
erence, the quantitative analysis model for pseudoprodioscin by NIRS and HPLC method was established with PLS. RESULTS:
The quantitative analysis models had good forecasting ability (»=0.975 96), and the root-mean-square error cross-validation (RM-
SECV) and root-mean-square error of prediction (RMSEP) were 0.169 75 and 0.089 6, respectively. CONCLUSION: NIRS can

determinate the content of pseudoprodioscin in D. zingiberensis rapidly and correctly.
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Ji& 25151 (Dioscorea zingiberensis C. H. Wright) , .44 #%
B KSR, 2 R A, R E R (Dioscorea L.)
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IT£LAMETE (Near infrared reflectance spectrometry, NIRS)
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Fig 1 Superposed NIRS spectra of 76 samples
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Fig2 HPLC chromatograms
A. pseudoprodioscin control; B. D. zingiberensis; 1. pseudoprodioscin
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x1 T6HERPHEEHREENSENELER (%)
Tab 1 Contents of pseudoprodioscin in 76 samples( %)

vags  DRBBER oo DIBBEF| ppes  WRAREE
i il || kit || RS i
1 0.593 8 7 10833 53 0.0342
2 0.2347 2 0.506 8 4 0.0284
3 0.2425 29 02289 355 0.1809
4 0.0828 30 0.1810 56 0.4940
5 03183 31 0.1380 57 0.0893
6 04769 3 0.1482 8 0.0376
1 0.2892 3 02442 59 0.0201
8 0.2997 34 02596 60 0.2975
9 0.1862 35 0.1260 6l 0.1052
10 0.1636 36 0.1654 62 0.0341
11 0.0551 3 02197 63 0.7409
12 0.4018 3 0.056 6 64 0.1428
13 0.2353 39 04673 65 0.3384
14 0.0992 40 0.5858 66 0.076 8
13 0.2613 4 00274 67 0.3377
16 0.0852 4 0.0424 68 04921
17 0.1027 Iy 00205 09 0.5104
18 0.0978 44 03921 70 09128
19 0.3542 4 0.1342 il 10977
2 0.3140 46 0.086.0 7 10457
2 0.1658 47 00777 B 10170
2 0.4969 4 03539 74 0.268 4
B 0.6710 49 0.0662 75 0.1471
% 0.6149 50 0078 6 76 0.4887
25 04931 51 00722
26 0.864 4 52 0.607 0

F2 REEMBIEEFHEEFEHNRES VS
Tab 2 Distribution of pseudoprodioscin content in calibra-
tion set and validation set

Fh Fingk B AGHIH, % X%
iz 60 0.020 1~1.0977 02980
RiL 16 0.0205~1.083 3 03554
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REAET BB 1 MR,
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TG UEA B R AL PR , T AR S 3t T BR A PR T (222 1)
SIS LR WAL FIELRS | sl AL il R AE , B R EL S am i
SR AR eI E S . Hod, L SNV+ First derivative 4b
PRASCR AT

2.3.3  ERRLIX)RERE AR TG X A AN B 1 R
WL 2 B d5e KA B, S TUAR TR S TR] i B ] Bl b [ I e
7, A A iR g P RE SRS AR B AR . NIRS
P s A0 A5 AT A 2 o, T AL 2 8 1 06 A B T ™
WA X o (B4 A8 G AL B ik b B S, AT
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Fig 3 Spectrum of original spectrum after treatment

£3 AETAIEFEXT rFIRMSECY B804

Tab 3 Effects of different preprocessing methods on r and

RMSECV
S Hb ik r RMSECV
SNV+First derivative 0.975 96 0.169 75
LTCHUHE (MSC)+First derivative 097580 0.169 83
ZI-5(Second derivative) 0.898 32 0.20099
MSC+Second derivative 0.960 50 0.217 84
SNV+ Second derivative 0.760 57 021748

ARG B B X AR AR B B g ik, Dh R R
[T 3 T I B e A AR X ) Ay 10 118.36~4 007.37 em ',
FRABTIX ] A3 FIRMSECV A 5400 L35 4,

x4 EEXERIEFEXS F1RMSECYV IR0

Tab 4 Effects of the selection of modeling interval on r and

RMSECV
S om™! r RMSECV
10 118.36~4 00737 0.975 96 0.169 75
11705.37~4265.67 0.961 62 0208 32
11191.65~7357.14 0.855 43 0258 44
9081.75~5614.17 0.763 95 021415
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72 LS = A N W 2 B S L T R 3 v e Y P R B - A
RMSECV {5 107 6 B kg die £ 32 IR 750, A6 % F 0 e fd: 3
HFHCH 8.
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BT b PLS BEAT B AL 31, Hrp 60 (3R S /R A 4G IE AR
ih A, 16 XA S A R I8 UE AR OR R R BT AT Y =
0.975 96, K IEXJ7 25 (RMSEC) =0.057 6 (JL#] 4) ; RMSECV =
0.169 75, Fe A 1 N FHCh 8 (UL 5) s NIRS I B 5 FT9(E
Z A AR ZEAE +0.18 22 [[]) ,RMSEP=0.089 6 (JLEI6) ., M
Bl 4~ 6 AT LI H, NIRS I £ {E 18 3t HPLC I 2 {8, 1 BH 1%
MR R o

2.3.6  PHFEFATH E BARRIIGIE 4 16 AR RE Fh G
NIRS I i AR IEARHRY | T DAy S S 5 R A A i 40 8, 7
HPLC 28 8 34 7 4% , LA NIRS Tl {5 HPLC I 2 {4 1Y 1
AR A W0 [mD 2R, A5 2 [l 3R 101.93% , &5 SR L3 5.
6 5 T LA HY, T &% SR g v, B A B R o . X 45
E R R EMIKFE 0.05, toos.15=2.131, LB AGTG, 16 HyFE A
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Fig 4 Relationship of predicted value vs. experimental val-
ue of of pseudoprodioscin content
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Fig 5 Relationship of RMSECYV of validation set and the
number of main factors
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Fig 6 Deviation of predicted values with measured value of
NIRS
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Tab 5 The predicted results of NIRS in validation set

{ELE HPLCHEENL, % NIRSE:HUUL % Bk, o FHRICE, %
2 0.2347 02307 98.30
5 03183 0.308 8 97.02
8 0.2997 0.2891 96.46
9 0.1862 01773 9522
13 02353 02423 102.97
JA] 0.6710 0.603 4 98.87
25 04931 04753 96.39
7 1.0833 10726 99.01 101.93
35 0.1260 01297 102.94
43 0.020'5 00224 109.27
44 03921 0.3809 97.14
33 0.0342 0.0359 104.97
56 0.4940 05152 104.29
58 0.0376 0.040'5 107.71
70 09128 09573 104.88
75 0.1471 0.1699 115.50
3 Tig
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