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Rapid Quality Evaluation of Astragali Radix by AOTF-NIR

REN Xuhua', SU Ting’, JJANG Wenyue’, LI Yadong’, ZHENG Guangjing’, GAO Lu’(1.College of Pharmacy,
Changchun University of TCM, Changchun 130117, China; 2.Jilin Modern Chinese Medicine Engin d
Research Center Co., Ltd., Changchun 130012, China; 3.Jlin Changbai Mountain Pharmac @ p *Co.,

Ltd., Jilin Baishan 134300, China)

ABSTRACT OBJECTIVE: To establish the method for rapid quality evaluati

medicinal material was determined by oven drying method; the co

ma'dlxﬂTHODs The moisture of
al

ide IV was determined by HPLC-ELSD; the
content of isoflavone glucoside was determined by HPLC (as The partial least squares (PLS) method combined

with acousto-optic turnable filter-NIDRS was a dﬁd qintitative model of above indexes in Astragali Radix (as predict

value). According to reference value
tive method combined with av1 la
2 300 nm, 1 080-2 1 w 0

mples were all in line with methodology requirements. The corrected mean square root deviation of quanti-

le were collected. The spectra pretreatment was conducted by first deriva-

optlmal bands of moisture, astragaloside IV and isoflavone glucoside were 1 100-

nm, respectively. RESULTS: The content determination of moisture, astragaloside IV and

oisture, astragaloside IV, calycosin glucoside were 0.132 3, 0.006 6, 0.002 5, respectively; predicted mean
square root deviation were 0.237 1, 0.016 3, 0.004 7; internal cross validation coefficient of correction set were 0.975 9, 0.953 3,
0.968 0; internal verification deviation of quantitative model were 1.43% , 1.90% , 1.84% ; external verification deviation were
1.73% , 2.68% , 2.71% , respectively. CONCLUSIONS: The method is rapid, accurate,simple, pollution-free, and can be used for
rapid quality evaluation of Astragali Radix.

KEYWORDS NIDRS; Acousto-optic turnable filter; Astragali Radix; Moisture; Astragaloside IV ; Isoflavone glucoside
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RS ol BRI 5 , TG 52 2% O i A FH A AR
bt & A s 530 & e NIR BE B ) 2 W TR A
YrBe2E Al T AR,

T e 2 MO SR 5l 1 B [Astragalus membra-
naceus (Fisch) Bge. var. mongholicus (Bge.) Hsiao] 5% i
JE [ [A. membranaceus (Fisch.) Bge. |i T 4R , fb2%
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RO DR RS AL Aok 32, BAT R e D e A
HERE M T EAFAE Y, R 2R 2 i B R Ak 2 —
AWFFEH, B H B MRS oK oy BT VB
S T A T AR B L B P R (AOTF ) -NIR 75
SE4 /N ek (PLS)™ vy T HRdtal F i 245 bl
SETTIR, B 2R T A P P R AR
1 ##
1.1 Y38
Luminar-5030 %I NIR AY , G 5L ML IERE & 4 ekt
iR . SNAP JEIE T4 . CAMO fb2g i i 2= Bk (55
[ Brimrose /A ] ) 5 U3000 % &5 %4 7 AH 235 (HPLC) Y
(Z£ [ Thermo /A #] ) ; The Unscrabler ZX44: (98 & CAMO
/3 H)) 3 L-3000 %Y HPLC A, 45 L-3530 RZ% & SEHI
&% (ELSD) (b5t 5 0K B A PR A F] )  GZX-9070
MBE BU5% X T (AR B 7 A= U S e AT BR 2
Al ) 3 AB135-S 7 #1743 M1 K- (i |- Mettler-Toledo 2%
Al
1.2 RF
TP HAE X IR (4152 110781-201515, 4 JF . >
93% ) . B &% 5 9 M 4 25 0 T 6 B (HES . 111920-
201505, 4l : >97.1% ) FI [ H A 5 245 S b5
Bt s LIE A g A, AT o, Ko gtk
1.3 Zh#f
60 fit ¥ 2 M RTINS (Lo R T 2R
JEVTAFAR X, i R B H 25 TR 5T PO A BR A )
PRt 2K I R 2 K Mo R S 8 N B o
2 7:77%5-1:
2.1 SEENNE
211 KA iE B m )20
g, qz’ﬁﬁﬁ:ﬂlikﬁéifﬂﬁﬁ F’)ﬁ JEL R R 3 5
LN 190~ 105 °C T4 5 hs ¥
prr B 30 min, A AR AE , FEAE LR
r“? P A 1 b VS FRE T i, HE AT R 0 A YR T i
%#K%ﬁ 15 mg M1k HRHEIE BT, B2 AR
HE K E . RS KS RN 511% ~
9.38% , UL 1.
2.1.2 WERHFSTENE (DEESM. 3% H: : Shi-
madzu-GL C5(250 mmx4.6 mm,5 pum) ; Wi shAl : Z -7k
(32'68 VIV) s 3k : 1.0 mL/min; A3 - 40 °C 5 A& 20
o BT UL 1, (2)XF BE S VA TR 25 o ORG 2E PR LR
E&Eﬁﬁxﬂfiﬁaﬁm o R o) A B R T R IR N
0.5 mg/mL A BE SR (3) B SR TR 0l 4% . Bzl
MFES R G 4501 29 4 g KRR, BT RICHEI
e RS R 40 mL, AR 3 A, FEIN R R A, A
13 4 h DRI AR 21, 5RIE K 10 mL, fftvl
Vs, FKARRNE T REPR BRI 4 1K, K 40 mL, &9f
1 TP 5 20 e A eV 2 W, Bk 40 mL, 37 A
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R1 HHMERIEFRNEER (n=3,%)
Content determination results of indicator in

the medicinal materials(n=3, %)

i Ko AR

140301 808 01884 0.0599 150206 6.86 01843 0.046 3
140302 839 01043 0.0472 150207 7.63 02446 0.0582
140303 6.05 02001 0.048 5 150208 843 02256 0.0549
140304 783 0.1660 0.0303 150209 783 0.1938 0.0267
140305 584 01807 0.060 4 150210 692 0.0853 0.0346
140306 739 01837 0.0077 153500 624 01768 0.0476
140307 671 0.1609 00193 153501 631 01063 0.1032
140308 703 02898 0.0316 153502 784 0.1066 0.0377
140309 673 01856 0.0459 153503 573 02033 0.164 5
140310 719 00869 0.0567 153504 506 01651 0.1357

rdE —
BRI we ko ween  SERNS

140311 827 01783 0.0479 153505 838 0.1828 02113
140312 791 0.1084 0.0567 153506 745 01854 0.1583
140401 661 0.1050 0.058 6 153507 924 0.1866 0.1746

140402 613 0.0900 0.0253 153508 9.09  0.1027 0.0573
140403 627 01575 0.0314 153509 838 0.0338 0.046 8

140404 790 01885 0.048 1 153510 803 0.0543 0.046 2
140405 753 02749 0.0312 153602 826 0.0039 0.0337
140406 893 01865 0.0275 153603 631 0.0457 0.0255

140407 785 02460 0.0526 153604 792 0.0669 0.0252

140408 841 02247 0.0258 153605 5.67 02073
140409 938 01901 0.029°5 153606 744 0 0.046 5
150201 869 02037 0.0393 15360 6.8‘ 0. 0.0622

150202 794 0.1400 0.043 5 <"l 7 2849 0.008 6

150201 565 0.068 Oﬁ N J5360 746 01847 0.0184
150202 5 g f” 0909 4 ! 160201 884 02026 0.0324
0.1181 0.060 6 160202 832 0.0528 0.1638

W 0.1504 0.0489 160203 727 0.0366 0.1366
50203 0.1984 0.0107 160204 9.1 0.0572 02104

150204 615 02510 0.0572 160205 9.14  0.0627 0.1597
150205 659 00733 0.0529 160206 846 0.0463 0.1762

W, AE T EEZE T, AR /K 5 mL {8 45 %, v 53 i
D101 B RALRIE (M4 K 1.5 em, HEE N 12 cm) , PAZK
50 mL e, 25 7K, FFFH 40 % C VAT 30 mL PEM
FrR VRN, 4K SEFH T0% LW 80 mL el 5 W AR v
W, 78T, R 0 B A, S A 2 5 mL s h, in
B 25, B2 50 UB L, ICEL IR, BVS . (4) Jrik2e 5 55
FUAARESA T I ke B 5% . S50 RS % % Fae ki
A2 P G Hh B EE R U T AL RSD /T 1.8% , KW
ARG 5 B SRR e M T R A AT . (B) 2k
FEM TP A SIS . 60 L2 AT RE S A5 i, 47
“(3)7TF Jr kil A A AR, (D) "I gk 2
PEERRIN S T i e T AR T 2 R i S R A 1)
T MNP EEH AT &8 0.033 8% ~
0.289 8% ,FEWFE 1,
2.1.3  BERFWEIR AT S ENE  (DaEAM.
3% 4% : Shimadzu-GL C15(250 mmx4.6 mm,5 pm) ; i 50
A N5 (A)-0.2% R IE W (B) , B B (0~20 min,
20% A—40%A ;20~30 min,40%A ) ; % : 1.0 mL/min;
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Note: A. substance control; B. test sample; 1. astragaloside IV
Bl EERHFNSIRERIEE

Fig 1 HPLC chromatogram of astragaloside IV
R K < 260 nmi A1 2 30 °C s HEEERE . 10 L, (G50
P 2. (2) %) BESR VAT T 2 o RGP BT 38 S I )
T X R 3, o Y ) 186 S T ) 2 o
VR BE Ry 50 pg/mL (1855 B Bt U o (3) Rt 3K it 1 W 170 71
o BMBERAGT A5 g, Ki%keE, BT
[ JEC K2R b L R %% in FE R 50 mL, B Joi g, A el 3 4
h, TV, FRRFRE BT, A Pk A el 2k 1) B i, 2
BT K B B R 25 mL, (AW ) 21, B i i
By i, B2 22 5 mL s rh I IS 45, F2 50, it iR
SEUSWR, BIAS o (4) T2 558 FEAH PR UEA T v
HE, AR ORI ARE v R b B S
%ﬁi@ﬁ%‘ﬂlﬂ 1AL RSD B/ F 1.3% , KWL AAE %1 |

AR T T IE S T o (5) 25kt in TR B
ﬁ@ﬁ%%ﬂ%ﬁ‘é‘%?ﬂﬂ%o 60 HE 24 B FF it A8 ik,
“(3) IR Jy vk e A VA, PR (1) " IR (i
PRI AE L 10 SR W T BT I3 245 A A it vh B 388 S B )
AT S it S5, 2B RE Nl v T S T A

M 0.007 7% ~0.211 3% ﬁmi@ /
200 \
A
B
6.0 9.0 12.0 15.0

t, min
T AL B D s 1 B e s R A AT

Note: A. substance control; B. test sample; 1. isoflavone glucoside
B2 ESFHEMAFETNSUGEREE
Fig2 HPLC chromatograms of isoflavone glucoside

2.2 NIREEHEZE T SWIE

2.2.1 NIRAEREE  RAETF AR ACREE . RAE
A A AN 2 nm , VLY 1 000~2 500 nm, 394
300k, ARHELGAFE G RAE 3 OIS TR DGR
TN BRI ARG R AL P o 28 i A R
JIE LAY B R M AIURL 1 50 1 S5 AR 10 rh R g ok —
B, DI/ AR . 60 LB AE L Y ZLAMETE
B WL 3,

2.2.2 RUESEFEIEAEM MRS MR 2. 17T K
3T R R B 8 S A A WS A D, A
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60 24 44 4 iy P e I — i KR 2 A IR AR, T S
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Fig 3 Near infrared spectrum superposition diagram

of 60 batches of samples

F2 REESHIESAMERIERSHEE

Tab 2 Distribution range of indicator of samples in

correction set and validation set

e Ko W EERETAHT
HRELA AR HREHR AR ERER SE9

RIEE 55 5.11~9.38 55 00338~02898 55 0.0077~02113

NS 5 727~9.14 5 0.0366~00627 5 01366~02104

2.2.3 JGIEWALI AR ERE  NIR BRER B
@J’iﬂﬁ»nu%ﬁﬁjﬁ/ S, LB 5
AR i 4 i i"ﬁiﬁ'élg 1
Z LR E/z*i(Mul comection, MSC) Frifi
I — 42 (S e, SNV) \ — i 3 4032

F 1rs atl N iy E'F % (Second derivative,
y 4=H5|€/£(SaVltZky golay, SG)45, 3 1 K A
A T Ah B vk AT A AN ] B AR T 4 PR A8 SIS IE A oG &R
(R FREIE LS Jy A 22 (RMSEC) , TE LK 3.

F3 AEBLETAIE EX EERE TR RN
Tab 3 Effects of different spectrum pretreatment
methods on the performance of quantitative
model
, 7 R Gl L
[T — —E B
R RMSEC R RMSEC R RMSEC
MSC 0.767'5 43762 06471 18323 06234 38743
SNV 0.803 4 22937 0.7382 L7137 0.7469 20226
D 0.8876 1.968 3 08236 13726 08377 17211
D 0.6893 38346 05367 23162 0.5673 52148
SNV+SG 08921 20301 08437 0976 3 0.8502 12133
FD+SG 09227 1.5982 09121 037119 09015 08327
SD+SG 07594 38934 06328 19264 0.674 6 30347

iz JHl The Unscrambler 55X} 26 1 B A TALBR, X
PLS BN NIR E i /3 BT AY . 4% R . RMSEC H 1T
WrFE bR, S5 A PR AN [ B RY B e PE S 58 e . Hidp
RYBEZT 1, NIR FUWAE 5 225 (5 AH M B L7 ; RMSEC
/DN T i AT TR S R PR B | O A SR B A
25K W, LLFD+SG /z??ﬁi@ﬁl%%ﬁ? CIRVRI=1E A
it 2 X P EOERE I TR AL B, £ B ARG Ak
H LA PRIS T NIR, Lilﬂ 4.
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Fig4 Near infrared spectrum after pretreatment

2.2.4 FEBEERIERE SR BEORIEALE SR AR
KA AR B F RS TCAY R S, FEAIRMEAS T4, R FD+
SG 12 %5 AN [l i e BE AT T s b A He L, i The Un-
scrambler FfI3 331K o3-S PN e AR B 1 100~
2 300 nm, B 7 H 2 R T AR RSB 1 080~2 160
nm, B 55 5 v I A6 2 PO SR B 1 170~
2230 nm, FER 4,

x4 AREKERMESEEBZ
Tab 4 Effects of different bands on performance of

the quantitative model

&l B nm R RMSEC
K 1000~2 400 09237 02768
1100~2300 09759 01323
W 1080~2 160 09533 0.006 6
1290~2430 0.908 4 12334
EER BT 1050~2450 09115 06327
1170~2230 09680 00025

2.25 EEMEAAES, i8] The Unscrambler &4 %
&“E% 55 ?tt”’ﬂ‘/f ﬁuﬁ'zﬁ @1‘% Xj“j‘éﬁ%mﬁﬁ FD+SG 7

% ?W"J{E 'ﬁﬁ%%{ﬁﬂ’]*ﬁa@ iiﬁa
AR EI’J Vfﬁ%iﬁdﬁ‘ LU TR

5 s 10 V_F.,_».»r:(
= = TS
= = 6 e
B g =
0.05 0.0 0.15 0.20 0.25 0.30
S, %
BT
s 10
s g .
= 67 b
B
0 004 008 012
SHH, %

CB ST

B5 RIESHMNIRKRE
Fig5 Correction set sample NIR model
226 ERBRIEIE Ve IR A A IR AR AR L
ol Ay Wiﬁylﬁﬁﬂﬁl\iﬁ?ﬂ e H NIR Hig A Ht 5
B, PO A58 b B, RS S R E S E T IR,
TG 22 , 4 2R L %‘z 5(1F : &+ RMSEP Jy Fitiill 24 77 AR
D 22 ) o
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x5 EERBWIFLER

Tab 5 Results of quantitative model verification

. BRI Wi

I RMSEC RMSEP I, % I, %
K 0.9759 0.1323 02371 143 173
AR 09533 0.006 6 0.0163 1.90 268
EER TR 0968 0 00025 0.0047 1.84 271

3 itig

AR I F) ] AOTF-NIR 5 2 57 1 B o2 35 1 24
WA HR Ky BT T A S A A A R AT
T3k, 3 FH A8 bR A ERAE Y6 3% X 0], 4R 38 AN [] 40 B Xt
SR A IE W TUAL BR 5 75 6 NIR JRUGA 615 U617 9
AR ER, R R PLS $EEE . T4 4848 AU NIR 2 it
TR

SR A e ER R G5 Y, T T
R 2 M T A DR P4 . AR NIR 72 1 A AN I
HPLC %, (H PR H FaRgr s, GBI 2 Tl AR = v Kt R

LGP RE A A2 (R BR3P 2 2544 h 22
bR i, AT SR E AR — AL AR (R I R
4 vp 2 (A B R D7 TR AR 0 DR R R 21 571
7 b U RS E AT B
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