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Rapid detection of astragaloside I'V and total solids in Astragali Injection by NIRS
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Astragalus membranaceus (Fisch.) Bge. var. mongho-
licus (Bge.) Hsiao Y YET [ A. membranaceus
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1T 204035 B 6 1% (near-infrared transmission
spectroscopy, NIRS) X354 10 000~4 000 cm ™',
HF G E(E B C-H, N-H. O-H 255 &L H 1)
R0 A I, NIRS FAH i I e B A AR
(R R EE A i S N AR TE R, SICEIOT AR IR il 1) o
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Table 1 Batch numbers of Astragali Injection

P RERS | RS RRRS | RS RIS | RS RIS | FS O RERILS | FS REMRS
1 11021642 16 11042341 31 11062241 46 11112931 61 11051041 76 11070742
2 11021742 17 11042541 32 11062642 47 11120431 62 11051341 77 11070841
3 11022541 18 11042742 33 11080842 48 11120732 63 11051441 78 11070842
4 11022842 19 11042942 34 11081141 49 11031041 64 11051841 79 11080641
5 11030142 20 11050141 35 11081241 50 11031042 65 11051942 80 11080642
6 11030442 21 11050241 36 11081641 51 11031342 66 11052442 81 11080841
7 11030642 22 11060141 37 11081642 52 11031442 67 11052542 82 11090231
8 11030742 23 11060241 38 11081741 53 11032341 68 11052841 83 11090232
9 11030941 24 11060841 39 11081742 54 11032441 69 11052941 84 11090531
10 11030942 25 11061141 40 11082141 55 11032541 70 11053042 85 11090631
11 11040542 26 11061241 41 11082142 56 11032641 71 11062841 86 11101141
12 11040941 27 11061341 42 11083131 57 11040141 72 11062941 87 11101241
13 11041141 28 11061741 43 11083132 58 11040142 73 11070441 88 11112131
14 11041641 29 11061842 44 11120733 59 11040541 74 11070442
15 11042041 30 11061942 45 11112132 60 11050841 75 11070741

2 AEE%R 16+ 20 pL, XFHEAHRERER A 2.052~20.52 ug, LAXE

2.1 EERERSNE

R A 10mL, 2T 105 CTEEE
JE U AR LA, K75+, 105 CHE3h, #
BT PRE YA 30 min, HEEFRE R, VAR
i, 88 i FEdhth, B REA 95.4 mg/mL, /M
4 61.5 mg/mL.
22 EHERFRME

K5 a S BUAS h 25 mL 251, kil FH A v o
SERZE 5mL, VERNANR TG R %I
X 10.26 mg & 10 mL &=, H B, W
B, GER, BB A RS SO BRI 8 12,
16 pL, W 10 uL, I+ \ e denbpe it ok
BRI EF, LAREE-K (75 ©25) RUishid, 1A%
WA 1.0 mL/min, 28R GHUE R IZAI, H 1t
FERE Cug) O Y Ry T AR A B N B, 7EXS
S TR [T U il 1S R R e IR B, THET

FH ey o AR HE i, SO 7 VA T
TIEZERN, 0 DR DO RS 2 4+ 8. 124

MR Cug) (9 DB B ARFR (XD, U
TR B A RR (V) SEATEPERD, 53R
JiFE Y=1.513 4 X+9.614 0, r=0.998 3; 5tk
FE24 0.21 mg/mL [FES (45 11031041) HL 6 177,
FHC10 mL, 2l A B 2 mg, YRS, ARIED
E, WEAS R H R RS 98.4%, RSD
H 1.4%; KRR 6 MBS PE RSD 4
1.8%, XUARHLAHE K ARG 2 RSD 4 2.2%

LA 88 HLFE i, B AN 0.24 mg/mL, %
/MEA 0.17 mg/mL; XS FF i i B LK 1.
2.3 KiEHEEAE

eI HERE N 4 em™, PETEFE 10 000~4 000
em ', RHIAESH, 1355 200 64 1, Hdkk
LW log(1/R), 1 A5 M43, FE A EHEEADGFE N 2 mm
AL B IR HE T . B 2-A 4 48 HEAE S
NIRS Yt
24 RIEMRBIAGEESL

T AR HG s 5 A B K AR, ARSIk
J75 0 1~ 48 [ B ST RRE i & T 48 AR WA Ny
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*astragaloside IV
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Fig.1 HPLC chromatograms of astragaloside IV
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Fig.2 Spectra of NIRS (A) and first derivative (B)

of Astragali Injection
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W REAATE T, H LAY E R (RD) I H 216
R e AR R B3 B ARG
X1, 4 086~4 377.5 769~5 154.7 954~5 977 cm
AT, 25 RAAREEAR T3 O 18
4 690~4 358, 5426~5 075, 7 127~5 461 cm™' I},
S [ R B T TR R e, e i v
PN 4 690~4 358, 5426~5 075, 7 127~5 461
em ', SR ME 2.

BAETTK H 2 o R IE (MSC) #EAT Fildd
P, R 48 HUAR 1E A 5 BT SR v TR T s B 3
B H Y R R ] A 0 SISMELEAT PLS R, 3
O AR R, SR AS SCRIEAS 21 A8 G F Y
Ji7 (RMSECV) (% 2), F#EEEMR, Hrh
IR T ECh 5. REARRE SR TECY 10
(X 20 Ik F B ECR A A B 56 UE VL BT 43 1
RMSECV ffiE (£2), WK 3.
2.5 NIRS AWM RFBEEESHEEEE

MG UFZERE S PR REAE S o 11031041 I3 EE
TESHRRE S, WISE 6 Yk NIRS, BT e AR ) Fi) H:
TS F RS A (R, TS R GORS % % RSD 43
A 1.1% 0.9%; BEALEL 6 SCHEHRUEE S, 20 5l e
HNIRS, 551K RSD 20514 2.1%. 1.6%.
2.6 IEUESEHEARTM

FEUF 5k 49~88 [ 40 b3 FEVE SRR S AE
B UEERRE S, F R ST R AR RN 56 i A B
SRS S AT YOOI, T 25 S A 4 U N e 2 R
TCRE LI 30 IR AR R Tl &5 SR 5 0 i
T B AL S8 77 1R 5E 45 HAH R i 22 (1) 4 0B B K A
2.86%, Ipe/NA 05 B AR AL G 7V E 2 SR
X 22 [ 48 6B 5 KN 3.53%,  d5/N N 0.07%.

THUIN &5 SR 5 A 77 v P 49 45 SR o6 B 06 2R A
Kl 4, ] WP RN TV I 53 i 45 SR AT R R A DG 1k

*2 EBETREXECENSHRZIG
Table 2 Effects of various spectral ranges on parameters
WK/ om” s emym DRETIR pseey g RERAIE
(PRESS) (RMSEC)
10 000~4 000 B R 3 1.61x107° 579X107°  0.924 4.79%107°
i [ B 9 134.80 1.676 0.999 0.365
4086~4377. 5769~5 154, TR A R 3 1.83%x107° 6.18X107°  0.907 527%X10°°
7 954~5 977 i ] 4 8 254.15 2.301 0.993 0.962
4690~4 358, 5426~5 075 W& 5 1.50% 1073 5.58X10° 0972 3.28%X10°°
7127~5 461 e [ 10 234.98 2213 0.997 0.717
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Fig. 3 RMSECY value changes of astragaloside IV (A) and total solids (B) with number of main factors
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Table 3 Comparison between actual and predicted values of astragaloside IV and total solids content in calibration model

TR A pSYikS LU Pyl s

Fes SalE /o TNE /MRS SR/ BOE / MIRBR)TS ST /0 WU S ARGHR SCIE /o TNAE /AR
(mgmL™") (mgmL™") Z /% (mgmL™") (mgmL™") Z /% (mgmL™") (mgmL™") Z /% (mgmL™") (mgmL™") Z /%

49 0.21 0.22 2.33 67.9 69.6 1.24 | 69 0.21 0.21 0.00 71.6 76.2 3.11
50 0.22 0.21 —2.33 76.8 77.3 0.32 | 70 0.20 0.21 2.44 82.7 81.4 -0.79
51 0.21 0.22 2.33 61.5 66.0 353 | 71 0.21 0.21 0.00 81.6 82.6 0.61
52 0.21 0.21 0.00 95.2 95.6 0.21 | 72 0.22 0.22 0.00 70.0 68.6 -1.01
53 0.23 0.22 -2.22 68.7 68.4 -0.22 | 73 0.22 0.23 2.22 70.3 70.8 0.35
54 0.23 0.22 -2.22 68.7 69.2 0.36 | 74 0.23 0.23 0.00 61.7 58.8 -2.41
55 0.22 0.22 0.00 81.4 84.3 1.75 | 75 0.17 0.18 2.86 92.6 95.5 1.54
56 0.23 0.23 0.00 62.9 62.0 -0.72 | 76 0.22 0.22 0.00 66.3 66.8 0.38
57 0.23 0.24 2.13 70.4 69.4 -0.72 | 77 0.23 0.22 -2.22 66.3 65.7 -0.45
58 0.23 0.24 2.13 70.4 69.8 -0.43 | 78 0.21 0.21 0.00 76.6 73.9 -1.79
59 0.23 0.23 0.00 69.6 68.9 -0.51 | 79 0.22 0.22 0.00 64.5 66.7 1.68
60 0.23 0.22 -2.22 69.6 67.2 -1.75 | 80 0.22 0.22 0.00 64.5 67.1 1.98
61 0.21 0.22 2.33 81.4 80.6 -0.49 || 81 0.20 0.20 0.00 82.0 83.1 0.67
62 0.21 0.22 2.33 81.4 81.8 0.25 | 82 0.22 0.22 0.00 72.5 71.1 -0.97
63 0.22 0.22 0.00 83.3 82.2 —0.66 || 83 0.22 0.22 0.00 72.5 72.6 0.07
64 0.22 0.22 0.00 79.0 78.3 -0.45 | 84 0.21 0.21 0.00 72.9 74.8 1.29
65 0.22 0.22 0.00 79.0 76.9 -1.35| 85 0.21 0.21 0.00 73.0 72.8 -0.14
66 0.20 0.21 2.44 89.6 86.5 -1.76 | 86 0.21 0.22 2.33 73.0 72.9 -0.07
67 0.20 0.19 -2.56 93.5 94.0 0.27 | 87 0.21 0.20 —2.44 81.4 79.7 -1.06
68 0.19 0.19 0.00 93.5 91.4 —1.14 | 88 0.20 0.20 0.00 72.3 75.4 2.10
3G RSN TIN5 U5 22 (RMSEP) O AREE, IEFREGE N 4 690~4 358.5 426~5 075,

5.83X 107, falH 44 RMSEP 4 1.97. "L, R
FH BT 3 TE B R NIRS st il 5 5 e v

SRR B, TR

3 e

ARSI R FH 3 SR DN 52 A A 1) NIRS, 32
AITIAL 3 777 R 22 U RS IE (MSC) FT—Bir il o

SRMER, W TRE

Lo Hre
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7 127~5 461 cm™', [H[J4J53H PLS, &
R

W4 5. 10, RMSECV 43531 5.58 X107,
R 435150 0.972. 0.997, RMSEP 43514 5.83 X107,

1.97, A&k

s RO
AU SRR B D T8
2.213,

BT RSD 43914 1.1%. 0.9%, J7i2:

G35 RSD N 2.1% 1.6%. Jrik i fiithig, R4
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Fig. 4 Correlogram of actual value and NIRS predicted value of astragaloside IV content (A) and total solids (B)
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