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Abstract

Objective: To establish a method for rapid determination of paeoniflorin in extract of Qizhi Weitong
granules by near infrared spectroscopy. Methods: The extract sample was scanned by near infra-
red spectrometer, and its spectrum was preprocessed and band selection was carried out. Com-
bined with partial least squares (PLS) method, a rapid and nondestructive detection method for
paeoniflorin content was established. Results: The determination coefficients R of the established
model were 0.9793, and the root mean square difference of cross-validation were 0.2006, respec-
tively. There was no significant difference between the predicted value and the true value (P >
0.05) after the prediction and statistical analysis of the validation set samples. Conclusion: The
established model has high accuracy and is suitable for the rapid detection of paeoniflorin content
in the extract of Qizhi Weitong granules.
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HRT T B RO A s3] Hrb, A NEEARR Y —, ERAFRMIFE.
PRFIEREVER . A2 N AR R 4]

H BTL LA SARAE th 24 P I R RO 2, R HRIEAS I, 3R AEfT R, REVRVE FEMR[S].
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2. SSIMN SR
2.1. (L5

A B R DR R B (T = IUARR A BRA RD); = A (i {1 (Agilent 1260); MicroNIR JiE
X (ZEE VIAVI); /K4 HVER KB, 220 V, 50 HZ, bR 72 S250 3445 FRA 7)) M) XS105DU
A H 7R Mettler Toledo A F]): 100 ml. 250 ml #E/EIH; 10 ml. 25 ml &M, WEREMR, —WbE
BHfA: duEsk(Je e, 13 mm, 0.2 um, JEEREEHCARA 2 7)) WA ACO8BEIK,
Ntaithal; BERR ikl
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Figure 1. Near infrared original spectroscopy of Qizhi Weitong granules
1. S B REALELIINR G TE

23. SHBRFARNATIATIENNE

X B SRR 2% RS TRAR AT 25T T IR G B, N AR 1 2R 80 ug/ml R, BIW]

PRl & ORI 2 g, FETAREIFICR, BT 50 ml HETEIMPOINOK, FRE, =R T
FALEL(Z A 250 W, B 50 kHz) 60 738F, &G FHARRE, NUKAERERER, WALE, R
(SR

AT ERENE: KIS H R8N RIHEIF MBS 7 a0 RS Bl
F 10 ul, FENBAHEESG WE. OWFA: )R S RSO IHTE A, LI RREIH A, 0.1%
PRI BAE B, Rl 230 nm, BEEEBEISHE 1.

Table 1. Gradient conditions of liquid chromatography at different times

= 1. TR ERAE GG E &M

1) (20 1) TEBIAR A (%) TN B (%)
0~20 14 86
20~21 80 20
21~28 80 20
28~29 14 86
29~35 14 86

2.4. BRAIE SEEM RN

KRERL ML RS, 12H VIAVI A F MicroNIR3. 1 HCHE 4047 5% ) i 58/ — 3k e 3 < 15 0
ORI U AT 25T AR LA T 5 & 8 2 AR IE AR Y . TR, 5 20 12t IR A 06 1 v s )
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BB ARAL, XA RE POEIR OIS P I UG R, AR R, TR R TR R B
B SR LA TE = — B, IR T XA SO EAT IR o SRS E ORI AL R

i F B — 22 X 4IE i (Leave-One-Out Cross Validation, LOOCV), PAAZ H.IGIF5# 25 77 #R(Root Mean
Square Error of Cross Validation, RMSECV) Jyfi b5, RAE NIR 45 R 52 M4 R 72 R bR R 2 (8], 18 i
Tk 22 5 77 R Ay J) AR A SR o o TR 48 XA TE SR AR AR B0 IE SR A AR 1) T 458 22 4 53] FH S IE 4152
ZE T H(RMSEC) B UEEE 7 22 45 77 HR(RMSEP) A% 1E £ AH X 22 (RSEC) F 6 11E 45 A X i 22 (RSEP) 5 %2 .
DAtk € R %(Determinate Coefficient, R) R B AL M BE AOSF IR . 7 AR 2R v i R (RO BRI 1,
T B ity SE I 55 368 ok A 45 38 () U 2 RVl , 3t — 20 I N7 A (AR B e M e, TOUI0
o 24 RMSEC Al RMSEP Rk /N FLAR M H230 (— M TE 10% LAY, FIIRA B 47 Fadfd . SEC A1 SEP
IR VPN A P e B B2 b, SEC A1 SEP E /N L% sbBeifr, 6 R AY (AR e P R 47 9 ELH AR R0 FE
ORI EPAET

3. FR511R
3.1. SHEERMARMNBS AT SENESR

XF 104 AN B R BURL IR IOR TP AT S BT IE R, AT H S BT 0.16~1.80 mg/g 2
(8] AT 0 AR B R RURE SR U AR 7 S RS FLAT 245 5 S AT DR 5 - AT S P BB 5 4% 1<
s B JRURE SR KA, SR RO, FRIRBE IR FECE 2).

Table 2. Paeoniflorin content of Qizhi Weitong granule extract sample

*®2. SHERTARBANROAESE

fit= & H(mg/g) s & (mg/g) it & (mg/g) s & (mg/g)
20210716-1 1.508 20210718-9 0.472 20210721-9 0.265 20210724-8 0.696
20210716-2 1.247 20210719-1 0.161 20210722-1 0.945 20210724-9 0.622
20210716-3 0.693 20210719-2 0.598 20210722-2 0.740 20210725-1 1.602
20210716-4 0.685 20210719-3 0.600 20210722-3 1.041 20210725-2 1.207
20210716-5 0.705 20210719-4 0.695 20210722-4 0.977 20210725-3 1.211
20210716-6 0.727 20210719-5 0.955 20210722-5 1.044 20210725-4 1.268
20210716-7 0.749 20210719-6 0.946 20210722-6 1.026 20210725-6 0.869
20210716-8 0.363 20210719-7 0.234 20210722-7 1.047 20210725-7 0.878
20210716-9 0.375 20210719-8 0.218 20210722-8 0.316 20210725-8 0.880
20210717-1 1.024 20210720-1 1.481 20210722-9 1.753 20210725-9 0.322
20210717-2 0.517 20210720-2 0.513 20210723-1 1.728 20210725-10 0.327
20210717-3 0.521 20210720-3 0.514 20210723-2 1.080 20210726-1 1.208
20210717-4 0.542 20210720-4 0.573 20210723-3 0.445 20210726-2 1.211
20210717-5 0.468 20210720-5 0.535 20210723-4 1.041 20210726-3 1.217
20210717-6 0.783 20210720-6 0.780 20210723-5 1.046 20210726-4 0.886
20210717-7 0.737 20210720-7 0.737 20210723-6 1.044 20210726-5 0.887
20210717-8 0.415 20210720-8 0.236 20210723-7 1.047 20210726-6 0.327
20210717-9 0.416 20210720-9 0.224 20210723-8 0.310 20210726-7 0.326
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Continued
20210718-1 0.498 20210721-1 1.802 20210723-9 0.309 20210737-1 0.998
20210718-2 0.555 20210721-2 1.095 20210724-1 1.722 20210737-2 0.999
20210718-3 0.546 20210721-3 1.029 20210724-2 0.752 20210737-3 1.003
20210718-4 0.616 20210721-4 1.094 20210724-3 0.744 20210737-4 1.488
20210718-5 0.842 20210721-5 1.093 20210724-4 0.821 20210737-5 1.492
20210718-6 0.969 20210721-6 1.089 20210724-5 0.873 20210737-6 0.414
20210718-7 0.935 20210721-7 1.091 20210724-6 0.877 20210737-7 0.413
20210718-8 0.456 20210721-8 0.266 20210724-7 0.873 20210737-8 0.400

3.2. KiEmALIE

AR LLAM GRS R e MR R P, TR I RAT AR EE, A (0 PR ER R i B S
(1 S50, ZIEURIEMSC). TEBREBmisE. KEIH—1L(SNV). Savitsky-Golay JEiF-
8 (S-G)F Norris ‘3 HUIENE PIEA5 . ASLI0 L AL T 7EAH R B0 A [R] T304 B % s 1 i JURE B O
AT B R, 45 3 R .

Table 3. Effects of different pretreatment methods on the content model of paeoniflorin in Qizhi Weitong granule extract

3. FRIFALEG AN SFBRIARIE PO HHE S EEENTE

TRALHE 535 A Bt /om ™! R? RMSEP RPD Factor
EEHN 908.1~1676.2 0.9793 0.2006 4.9404 5
—HreH 908.1~1676.2 0.9725 02118 4.2936 4

KA + LEHL 908.1~1676.2 0.9669 0.2031 3.9192 4
“H e 908.1~1676.2 0.9246 0.3821 2.6251 4
A + — SR 908.1~1676.2 0.9700 0.2103 4.1135 4

MFEF AT IS, fE)6iE 908.1~1676.2 e ' Y, 43 BN b AT H#a b, — S %, KEH1L +
Eitath. I SBU K FEHE + I SEUCRR S, ATRANTE ik o A, SRR R B,
Horp, BRI R? 9 0.9793 HESA T 1, HARA K RMSEP (41K, RPD HH .

3.3. EEEBHES

TR IS B R ORI AR GRS B S AT TR S T e R TIAL R AR B A F i, AT
FIPREGRAT T S =T, FIA PLSR VA CIRHGEAT A & EMIE A e B IEB, FEMIREL
AT S ESLE S NIR FAE A9AH S o8 R WA 2 Fros .

PEHGRAT 25 & B B S Hn L 4 FoR, IR ATLARHTE 908.1~1676.2 IS BN, bl
Rt AT S, N e eV B ST IR AT A e R IE AR AT, U IEAESE S NIR
TRIMER) R* N 0.9793, RPD 43714 4.9404, RMSEP 43414 0.2006.

3.4. EEREHELE

N T PIRAE R TINAE ), AREEFCARYE 3.3 A TSI B ACR TN IR AR . AT H AR
[ NIR TUE AN HPLC A8 9t &) 3 Fos, BT 2508 WA 5.
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Figure 2. Correlation diagram of HPLC measured value and NIR predicted value of paeoniflorin
in extract of Qizhi Weitong granules
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Table 4. Summary of model parameters for paeoniflorin content in extract
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SEaa 908.1~1676.2 0.9793 0.2006 4.9404 5 Hasib

B HSE

2.0 - o THIMME
18-

1 |

1.6 1 |
14
Lo

212+
~ -

18] 1.0 -

EE TR
Figure 3. Comparison between HPLC measured values and NIR predicted values
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Table 5. Parameter table of prediction effect of paconiflorin content model in Qizhi Weitong granules extract

%= 5. S B RPAIRIES AT ISR RS HE
it RMSEP RSEP (%)
AU AR Y 0.2006 3.45

M 3 AT PAE M A H NIR 5E AR IE AR ) T8 5 Se Bl 5 A5 2545 & 2 IR A etk . 6 5 4
SRATPH & EARALY RMSEP {4 0.2006, RSEP (%)/MN T 10%, 15t BT ZLAMNGIE S0 M 7 i3 A ] DL
U SN A B A R R R AT 2 A
4. &5ig

AW IS TS0 B R BRI B AT 251 & B 20 AMRE A s, B R RSO B R SR B
P B M A RN IR ML IR 25 B A PR 2 7] 9236 = o W i B /s — e (PLSR) X H G - A5
S EMNTEERIEBFESY, 5 HREMAET MK RER N 0.9542, RMSEP N 0.697, RSEP (%)
N 3.45, WA ERAATRIEDR . AT S AT 2T AV AR BE A E A A TR] PN Al T SR A I AT AN S
SRRSO AT 251 S T e, M TSR LR RANE) BAWE, Pk, T .
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