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0.992;FARP 7 i %4 SVR #8889 Rp 444 0. 573, Re {8 0,926, G5 405163 7T vk 5 A T R B ptok 4k
HBE 7 UL AL BAC T 04 Dl TR | %5 Ho bl o 26 Be oy Uk A ) 6 b 0 Bt R A — R S L

KR AL B AR B AR

FE %S . RI17 XEAARIRE A SCEH S 1000-9760 (2024 ) 04-077-06

Rapid determination of antioxidant activity of Guizhi formula
granules based on near infrared spectroscopy

CHEN Siying ,SU Zhiheng
( Pharmaceutical College ,Guangxi Medical University ,Nanning 530021, China)

Abstract . Objective To establish a near infrared spectroscopy method for the rapid determination of antioxidant
activity of Guizhi formula granules. Methods A portable near-infrared spectrometer was used to collect diffuse near-
infrared spectral data of 30 batches of samples of Guizhe formula particles. The original spectra were preprocessed by
different spectral pretreatment methods. PLS and support vector regression (SVR) were used to optimize the wave
number interval,and DPPH, ABTS and FRAP were used as reference methods to establish a quantitative analysis model
of antioxidant activity of Guizhi formula granules. Results The near-infrared spectroscopy method can effectively pre-
dict the antioxidant activity of different batches of Guizhi formula particles. The predictive correlation coefficient ( Rp)
and corrected correlation coefficient (Re) of DPPH method for PLS model were 0. 769 and 0. 795 respectively. The Rp
value and Rc value of the SVR model corresponding to ABTS method are 0. 928 and 0. 992. The Rp value and Rc value
of the SVR model corresponding to FARp method are 0. 573 and 0. 926. Conclusion The near infrared spectroscopy
can be used to predict the antioxidant activity of different batches of Guizhe formula granules,and has certain reference
significance for the rapid evaluation of biological activity of other Chinese medicine formula granules.
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%5 PR HL 0. 5000g AR 7 UKL, K A
20mL FIEE #7533 250W, 4% 35kHz) 30min,
i IEENEE

B3 S IR 7E 1SR I 1L SmL
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3.1.2 R[EFALF T %% DPPH IR & Ak i
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% Rp {64 0. 621, /NTF4T DPPH i 4 5 ik 21406
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T % PLS A 8% h

FRAE 7 % Re RMSEC Rp RMSEP
FFRA 22 0.690  5.370  0.667  3.600
SG+MSC 0.335  6.990 0.083  5.540
SG+SNV 0.795  4.500  0.769  4.050
SG+—M- -4 0.905 3.150  0.009  6.200
SG+ =2 0.722  5.130  0.577  3.870
SG+MSC+— M3k 0.385 6.850  0.093  5.670
SG+MSC+=HF % 0.496  6.450  0.256  5.390
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SG+=H-§- 3 0.980 1.681  0.223  5.965 SG+=H-§- 3 0.788  5.850  0.452 11.300
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o . . . SG+MSC 0.892  6.492  0.459  9.265
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0.3422x - 0. 004, R* = 0.9996, FeSO, £ 0.0 ~
2. 5mmol/L JuF N 5O 5 RUFIIZME R R AT
GrERER, WE 1,

T T T T 1
00 0.5 1.0 3 20 29
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SEHJ FRAP {4 0. 27mmol , A7 (R 2% 4 0. 04mmol ,
i 1t AT 1, FRAP ( Ferric ion reducing antioxidant
power) , RI“ Bk A fLRE 1L . 7R pH &1
T, Fe™-TPTZ & & W vl B bt A AL ) 340 S5 A Fe™ -
TPTZ, e’ -TPTZ 2 ¥ %4, 7€ 594nm 47 58
W, ) 56 A1 43 0 0 BB ik X H i AT s i A2,
25mg/mlL Y #E & %5 ) FRAP {E Y5 Fl M. 0.18 ~
0. 37,14 FRAP {8} 0. 27 , A [] 4t Y b A i 7 i
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KLTE FRAP LA TG LI E i ¥ B RAF PR

(AT
3.3.4 A[EIFALI AT FRAP B € B 14 52
i

TCIR AL B )7 2 F1 SG+SNV J7vE15 3 Rp 14
b H At 7 3 Y 5 g, BTG T4 B 5 9 T SG + SNV
Ji 0 Re {8 BB F oAt 753, e LA R (5 FH 750
RPN e 4R T PLS A7 TR o, WL
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Re fH 85 T a0 B I AIG T H A 75 7%, BT A SG+MSC
J5 A SVR ALY () e A TAb R 7k, LR 6,

A5 RETFALIE S %5+ FRAP 14
% & PLS B A 64 %k

Tk Re RMSEC Rp RMSEP
FFRA 22 0.214  0.037 0.724  0.027
SG+MSC 0.739  0.025  0.138  0.037
SG+SNV 0.215 0.037 0.723  0.027
SG+— M4 0.682  0.028 0.139  0.033
SG+=Hr-§-3 0.563  0.031  0.055  0.027
SG+MSC+— %3¢ 0.500  0.032  0.275  0.033
SG+MSC+=F-$# 0.681  0.028  0.192  0.025
SG+SNV+—Hr 53¢ 0.632  0.029 0.398  0.019
SG+SNV+ =M F 4 0.651  0.028  0.493  0.021
K6 REITAAI T k5T FRAP
£ % SVR 2 A6 Fm
AL T ik Re RMSEC Rp RMSEP
PR 0.857 0.043 0.076  0.030
SG+MSC 0.926  0.022 0.573  0.022
SG+SNV 0.839  0.025 0.332  0.022
SG+— M4 0.876  0.024  0.038  0.025
SG+= K4 0.972  0.012  0.070  0.030
SG+MSC+—H-$-4k 0.935  0.020  0.403  0.027
SG+MSC+=H-F-3 0.984  0.009 0.035  0.033
SG+SNV+— M- $ 4 0.937  0.020  0.406  0.027
SG+SNV+ M- 53¢ 0.984  0.009 0.024  0.033
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ABTS {51 5 i 2L A8 15 4 57 9 SVR 5880 rp i
AL T S48 Rp fH°0 0. 928, K T4 DPPH
TEPE S T 2T AN TE ST 1) PLS AR 5 A Ak
JrE T Rp 1 0. 769, KFHL FARP it 5L 4l
AN TS EENT [ SVR AR i g A T Ak 3875 1k ) S 4K
Rp fH 0. 573, $iL ABTS {if 4 5T 21 /M 1% 4 57 1)
SVR 5 5 v iz fE A PR O I 0 S 80 Re {H M
0.992, KF 4t DPPH i 1 5 i 41 41 ' it & 57 1)
PLS #80 rp i A AR 387 ¥ T /Y Re B 0. 795, K
FHL FARP 16 M 520 4G d 57 (%) SVR B
FAETAL )T S50 Re H 0. 926, 254 Fik4h
SR FH I 2T A PR S0 5 AS [R] b v A A e T
BT SA AR T PR ISR E ABTS J5 36 I 5E T Ak i
PRI SVR R IEARY A i 500 B8 ) B AT,

A i 7 JURE B AT S A B A% AL, B
L7 H 2 FAE R ARSGRIE T i 20 4ht%
FE ARG A [F) bt v R A TE 5 0RE Bt S Ak 1% 1 1 ]
Tk, SEREE R, T L0 NGRS L AT A A i AN
[ AR L T FURL R P S AL 16 7 . A FARP it
AARTE P Z [ A AHOCPE, ot DPPH 5 i X i
PLS # 7 () Rp {H K 0. 769, Re {H M 0.795; ABTS
Jrk Xt R SVR AL Rp {E 4 0.928, Re BN
0.992; FARP Jy i Xf i SVR B A () Rp {H K
0.573,Rc {H°4 0. 926, &5 R BT L1 HM 615 AT LA
I FH A TRk Y A A T T A 0 S A 3% A ) P sk
FIIN , Xof Al r 245 B SR A 2 1 B PR A
HA—EMSHE L,

A AF R A VARELEA BN R,

SE 3k
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