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Determination of ecdysterone in Radix Achyranthis Bidentalae
by near-infrared diffuse reflectance spectroscopy
BAI Yan', YU ZHen-xi!, SUN Su-qin?, ZHU Feng-yun', WANG Dong', CHEN Zhi-hong'
(1. Henan College of Traditional Chinese Medicine, Zhengzhou 450008, China;
2. Analyzing Centre of Tsinghua University, Beijing 100084, China)

Abstract: Objective To determine ecdysterone content in Radix Achyranthis Bidentalae by near-in-
frared diffuse reflectance spectroscopy (NIRDRS) combined with partial least squares (PLS). Methods
NIRDRS and PLS. Results The correlation coefficient of the quantitative mathematics model between the
prediction and the true values was 0. 948 9. It is feasible to appling the above established method to deter-

mination of chemical constituents in Chinese materia medica. Conclusion Compared with other methods,

the method is simple, rapid, high efficient, low expenditure, no pollution and with preparation undone and

is suit for large quantity of unknown samples.
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VE 4L 4} 18 2 5t 1% (near-infrared diffuse re-
flectance spectroscopy , fiifk NIRDRS) HiREAH
Al TR Y g2 K5 A e N
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1 XBRHHL

1.1 {X28% & FIWHR & fF : R Al Perkin-Elmer 2%
F Y Spectrum One JEZL AN BB . Bl ER18 K5T,
LT YL TR , Phs #3028, F# T 10 000~4 000
em ™, HIBES B 32 K, ¥R 8 cm ™', OPD #
B 0.2cm/s N LUEEISH, BIMERE
B 5 W RTFHE.
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BT B A R ENE BT A MIREGET

W R (B 1. 8T, &4 7= i & AR 5
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Fig.1 NIRDR spectra of Radix Achyranthis
Bidentalae from different habitats
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Table 1 Determination of ecdysterone in Radix

Achyranthis Bidentalae by HPLC
[EET ]

[TEAL| B
e T e e ! " F5 T "
FREE 0.145 6{15 WILEME 0.116 2([29 WHHFE 0. 063 ¢
* FWEEE 0.124 5016 WILEE 0.115 130* WEER 0.0597
WEEE 0.114 717 H5EHKE 0.166 6(131 WBIIM 0.056 7
WERE 0.1065( 18" WA 0.126 5132 FWEBR 0.055 4
« WERE 0.102 6](19 KKK 0.063 7(133 WREIHM 0.036 4
MERE 0.0958(20 WZ&RME 0.077 3|34 WILKE 0.0798
WERE 0.103021* FMME 0.074 1135 WILKE 0.074 2
“ WHERK 0.0903)122 WRME 0.1023))36 WHER 0.0625
9* WGRE 0.083 7/[23* WA 0.064 8(|37 THEM 0.0551
10 WEHRP 0.0752(|24 WHRAE 0.0495]138 FMRE 0.203 ¢
11 WERE 0.075 1]25 Z#ZEM 0.074 2)|39" #ILKEE 0.1885
12 WREHBM 0.075 3126 ZEEH 0.0510(|40 HBKM 0.1221
13 Wdb%m 0.1257(27 WEEE 0.120 7|41 WHHEE 0.0987
14* WILEE 0.118 0))28* FMEGHIE 0.0759)142 WEEH 0.1308

KK BEESIA-F K% H%-BE5 AR, EEK
K T uk BB S 1k, R B S X SRR AL B S
WRIEZ R R . FT R R, R ALK
K 5 0 R B O B OB S R SR A A B (R B S R
BRI A R, NZEMR L ER/A
B, B, X— FEERHHEKR, TR0 E
I3 (principal components regression, PCR). %
AT K AR AT B TR S K AR S
HATRYEH A, ¥ AR M ST B £ RS R A b
KR ERDBER) SHMANIBRETLRER
BT ENEM—M ok RS FHBHEE
FMATEZHAERGR B—MERTEESHTH
B,

RE/N "% (partial least squares, PLS) . %
ERERSEHEER B, R AN E
THE L AR, B R X &K AL
5 B0 51 I 3 3R B BT A A ER & B Z TR
B %R BT H A BIAR ,  RT LU S R B A
AT R R EEES S TRRPER
BFEE A K 50 04, IR R B RIS £ 40 43 BT R B
AR mEE.

A LIEFBRTESHEANGEEN FEETFH
WEHEZ. BRI RNEHERE
SEMBE L, AT E, Bl THEIRE
LR BRGNS E # T B A% R AR
HEFEE . DSRAE (derivative), FEOLIEAT
DABESR RS (5 5 i P M R 2 E %
BbE S, &R BRRE, XA TEERNEE
o A A S O O L AT 3% B A O
WEE., B, EEEMH, FEOENERERE

0 w3 U1 s W Do —

AR EBEHZ W, Kb, — BT IR EL R
R, ZB S BT LB MR IEEF . 2) Z T
51#: IF (multiplicative scatter correction, MSC).
AT AMNE R AR SR LM R B
B R 56 T8k 8 RO TR M A5
EBAMHENEZREEH A LR B M
{24 W R o Pl TR O 3B I R T I RRHIE AR
A= B WA B B A Bk b, SR AR & BB Z ]
HMERK, TERAAEGE O RBMER L, B s
951 F R I U R E B AR ATRRIE . FE3EAT £ Gt
12 TE B , 45 B v O T35 ) #8020 RO 30 i
B ST AT H — f AL B, i G AR TR BB TR AR L I B
A5 1R B0 S, (R RE A B oK 0 R, BOAT LA
[l . )IFEIEALEBKE (standard normal variate,
SNV) SNV & —F it R SR IET B, B LA
RO I B T U R R BRI S TR RN S
B, X 2 T AR L4048 516 & 815 58 51
R . i R BEFFAE De-trending, # AT LIFEH SNV
R IE J7 3£ . De-ternding &5/ B EL IR 1R 2 U X
EasMBRE SR P 2 LRBNELRNEH. OF
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¥ HPLC MR, £5 251X Lk 3 fER
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B SEAT E RO TRPRLER 42 M
S 30 MEAARNGE GRS, FTEHHE
RERET MR MTEE (0.036 4%~0.203 4%4),
SR RASHREEL . RAFBEGRIELINE
AR SR EZ R
B, 3 PLS ¥ AT 8. i, @ AR 4 A 8K
5 HA, B AR 7 200~4 000 em ™', Xt ¥ B #E AT
FW 9 A R—Hr B 13 ) . ELBHKRIE
(5 300~4 200 cm ™) %7 ¥ Xt i B HEAT BiAb # . A
FZ BRI 30 NG5 48 4 IR RE B 5 B2
B (B, B8 B 5 1k 218 2 18] 9 X B 56
ZUE 2, A ERB RP=0.997 9, ERIARHEER
(Standard error of estimate, SEE) 24 0.002 3,
1 k5 #E 2 (Standard error of prediction, SEP)
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Fig. 2 Correlation plot between prediction and
true values in “training samples”

FIRMG 12 MREBERTUE, REBBFHEEHN
SR . FEL T R S B B R R T 4 2 o I
FAEAT 7 B0, FU4E R I 2, T4 B & i T
HSEASLEEOMRNXRRRLE 3, HEXRECH
0-948 9, MTIMLRRE A ML GE S 4 R
gt 7 6 R R 2 IR FE — S AR R L BB R R T
W T 4 R R R W E A AT AT i — P
RAFY KRR REREER, URBLERET R
HIRCE R Hd R B T 5 A E A X RS
K 0-948 9, A KA AR, BUIH 45 R i 22 th R
KX B R N A TR 5t B 6 TR Y R LU AT
ERILE LML R GBI, RBUE TR R
BB T E M b — REERES (NEH
B REME REHFXEREEFEH) T
2 HE S R ORI AR AR .
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Table 2 Predicting results of ecdysterone

in “predicting samples”

K5 GAaic) mfE woE
2 0.124 5 0.106 2 —0.018 3
5 0.102 6 0.1100 0. 007 4
8 0.090 3 0.107 4 0.017 1
9 0.083 7 0.100 8 0.017 1

14 0.118 0 0.113 0 —0.005 0
18 0.126 5 0.1521 0.025 6
21 0.074 1 0.081 5 0.007 4
23 0.064 8 0.042 0 —0.022 8
28 0.075 9 0.102 7 0.026 8
30 0.059 7 0.070 5 0.010 8
32 0.055 4 0.057 0 0.001 6
39 0.188 5 0.1895 0.001 0
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Fig. 3 Correlation plot between prediction and

true values in “predicting samples”
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