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Rapid Determination of Stilbene Glycoside in Shouwu Pills by Near Infrared Diffuse Reflectance Spectro-
photometry

LIU Xile, JIA Canchao, JI Shengguo (School of Traditional Chinese Medicine, Guangdong Pharmaceutical Uni-
versity, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To establish the method for the rapid determination of stilbene glycoside in Shouwu pills.\METH-
ODS: HPLC method was used to determine the content of stilbene glycoside in Shouwu pills (as measured yalute). The'determina-
tion was performed on ODS-Cys column with mobile phase consisted of acetonitrile-water (25: 75, J%F) ‘at thesflow rate of 0.8 mL/
min. The detection wavelength was set at 320 nm, and the column temperature was 30.<C.‘The ‘sample'size was 10 uL. The partial
least square method-near infrared diffuse reflectance spectrophotometry was used to establish-quantitative calibration model for pre-
dicting the content of stilbene glycoside in Shouwu pills. According te"measured value, 76 calibration set samples and 24 validation
set samples were collected. Standard normalization method and first-ordef” derivative method combined with Savitzky-Goly filter
method were used for spectrum pretreatment. The optimal*band ranged 9 000-4 150 cm ™', and main component factor was 12. RE-
SULTS: The content determination ‘method of stilbene glycoside in Shouwu pills was in line with the requirements. The correlation
coefficients, the root-mean-square error of calibration, the root-mean-square error of predication and the root-mean-square error of
cross-validation (RMSEEV) of the’quantitative calibration model were 0.991 90, 0.020 1, 0.023 6 and 0.076 29. There was no sta-
tistical significance| between predicted value and measured value (P>0.05). CONCLUSIONS: The method is accurate, stable and
simple, 'and can be used for rapid determination of stilbene glycoside in Shouwu pills.

KEYWORDS Near infrared diffuse reflectance spectrophotometry; Shouwu pills; Stilbene glycoside; Content; Partial least
square method
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Fig 1 Near infrared diffuse reflectance spectrum su-
perposed graph of 94 batches of samples
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Tab 1 Results of content determination in samples

(n=3, %)

s o Hidis GE Higis fL
| 06141 3 0.9080 1% 05284
2 06305 34 09540 66 05038
3 0.5943 35 0.936 6 67 05344
4 05159 36 0821 6 10216
5 05284 37 09164 6 10045
§ 05306 3 09727 0 08714
7 05353 39 09195 7l 0.8830
8 05549 40 07037 7 0911
9 0.5675 4 07320 7 08430

10 05776 ) 08622 7 08401

1l 05148 8 08534 % 04708

" 05393 4 06787 % 04612

13 05712 s 06565 7 04708

14 06254 46 06959 7 05626

15 06282 g 08104 0 0.5456

16 0.5980 i 05390 80 0.8309

17 0.7978 £ 05532 1 0.8413

18 0.8067 50 05609 £ 08172

19 08160 51 05289 8 08328

2 06407 5 0463 5 84 07805

2 06344 5 04849 5 05732

» 06697 54 04716 86 05358

3 05737 55 0553 1 87 05712

% 0.588 6 56 0531 8 05871

2 07517 57 07578 8 0581

2% 0761 58 0.7663 9 06767

7 07457 59 07649 9l 06149

3 09587 60 07361 ) 0.6259

2 09712 6l 07229 % 0.6043

30 0.946 4 6 0.709 6 9 05157

3l 08632 6 05628

3 0.860 6 64 05792
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TORCIHTE S B AE DL, N 94 LR S e B 76 41
B IEAE , FH T 3 B Ay IS LA it 2 B k4, FH
FIGUEAAY o PRI ] R B uE SR AR S h TR O
S0 AT B N AL FE R R B AR i R LR A
JEFZ N, R 2,

232 MIEWAPE T ER 00— 50k
(First derivative) . — BT %57% (Second derivative) \JiE )%

thEZHE 2017 S5 08 FH 19



2 REESWIEIEHERP R ZHESENHEE
Tab 2 Content distribution of calibration set and vali-
dation set for stilbene glycoside

Fh P Rk, % FMH, %
RIEE 76 046 1.02
B 18 047 0.86

1 (Savitizky-Golay filter, SG) | JG 3% i 7% (No smoot-
hing) FREIH—1Li (SNV) | ZITHU AL IE 2 (MSC) 45
J5 1 AL BEOG i B0 BE 17 BAL BEORD RO 3
(Constant+ Spectrum ) , f5 AN [A] 1 1E A2 N TR A8 IR UEDEAE
FE(R) BT AR 22 (RMSEC) FIFIN 247 75 4R (i 22
(RMSEP) , £ L3 3,

R3 AEPLETALIE T AN EERERE BRI R
Tab 3 Effects of different pretreatment methods on

the property of model
PSS r RMSEC RMSEP
Constant+ Spectrum+No smoothing 0.949 10 0.0499 0.0552
Constant+First derivative+No smoothing 0.99731 0.0116 0.026 8
Constant+Second derivative+No smoothing 0.993 28 0.0183 0.07120
SNV+Spectrum+No smoothing 0.758 41 0.1030 0.099
SNV+First derivative+No smoothing 099377 0.0177 0.0264
SNV+Second derivative+No smoothing 0.863 69 0.0799 0.063 8
MSC+Spectrum+No smoothing 0.955 57 0.0467 0.048 8
MSC+First derivative+No smoothing 0.996 40 0.013 4 0.0347
MSC+ Second derivative+No smoothing 0.860 70 0.0807 0.065 5
Constant+ Spectrum+SG 0.946 78 0.0510 0.0552
Constant+First derivative+SG 0.997 63 0.0109 0.0244
Constant+Second derivative+SG 0.99033 0.0220 0.0400
SNV+Spectrum+SG 0.758 14 0.1030 0.0971
SNV+Finst derivative+SG 0.99190 0.0201 0.0236
SNV+Second derivative+SG 0.894 81 0.070 8 0.0772
MSC+Spectrum+SG 0.953 57 0.0477 0.049 1
MSC+First derivative+SG 0.996 07 0.0140 0.0317
MSC+ Second derivative+SG 0.89076 00720 0.0809
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Fig 3 Infrared spectrum after pretreatment
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R A5 S, A 25 S TR AR R BRI A T4 A2
SGES AR 22 (RMSECV ) #/)N , BT A5 058 7 ik
o, TN -, SR FH SNV +First derivative+SG X} A~
W] I Bt A T - g4k, 384 TQ 8.0 43 Mk 45 2 e i
PBEE N9 000~4 150 cm ™, FEILF 4
x4 AREKESEEX R . RMSEC 1 RMSEP K&

Tab 4 Effects of different bands on R*, RMSEC and

RMSEP
AR, om ™ r RMSEC RMSEP
9050~4 100 099263 00192 00320
9030~4 125 099253 00193 00261
9000~4 150 099190 00201 00236
9000~4200 0991 64 00205 00273
9000~4 300 099092 00213 00377
9000~4 190 099147 00207 00242
9000~4 050 0996 02 00141 00367
9000~8 200,7 700~4 150 099133 00208 00301
9000~7 000, 6 400~4 150 099125 00208 00270
9000~5400,5 100~4 150 099296 00188 00207
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Fig4 Effects of main components on RMSECV

2.3.5 EREMLIEAAIES. 2 TQ 8.0 /M ft:, LA
76 HUAE S OM AL IE AR 18 HUAE N oM IR 4R , SR FH SNV +
First derivative+SG X 615 17 fiAb 3, 7£ 4 150~9 000
em” BB R 12 B EOE T, S5, R
1E £ FE b 2E AT BB B UE L R°=0.991 90, RMSEC =
0.020 1, RMSEP=0.023 6, RMSECV=0.076 29, —7£ 7,
S5 1T NIDRS SRS 1000 {6 79 R G P i 22 1 UL T 5.
2.3.6 SERMIEARIAEIE  BESE ISHLRR S E A KE
FE AT MR IIE , 4 H NIDRS iy A2 SRR IE A7, T
TR T L, B ST A A5 R AR 5.
25 501, BRI AE KR N % NIDRS TR 55 S {i i) 4 ok
RN £0.05% , [EICR N 92.67% ~107.88% , X 1%
70 —1.88% ~1.88% , vt I i AR R EL A L 4 3 01
RE TSGR SRR i B 5 SCIU B 5 NIDRS T
E AT RO XS K 5, 1=0.437 2, P=2.110(>0.05) , %
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Fig 5 Correlation plot and deviation plot for predict-
ed value and measured value of NIDRS of
Shouwu pills
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Tab 5 Comparison of predicted and measured value

of quantitative calibration model for NIDRS of

17 batches of validation set( %)

SEE Hil(E e HiRE Mk
0.5353 0.5023 —=0.0330 —6.16 93.83
0.6254 0.656 0 0.0306 439 104.89
08160 08276 0.0116 142 101.42
0.6344 0.6376 0.0032 0.5 100.5
0.588 6 0.609 0 0.0204 346 103.46
08632 0.3470 —0.0162 —1.88 98.12
0.908 0 09270 0.0190 209 102.09
08221 08317 0.009 6 1.16 101.17
0.656 5 06764 0.0199 3.03 103.03
05532 05553 0.0021 0.38 100.37
0.5289 05530 0.0241 4.55 104.56
05531 0.5662 0.0131 237 102.37
0.7649 (.746 6 =0.0183 =239 97.61
0.709 6 0.7116 0.0020 0.28 100.28
04708 04363 —0.0345 =133 92.67
0.8413 0.8012 —=0.040 1 =47 95.23
05358 05780 0.0422 7.88 107.88
3 iHig

AU S TR R T S L TR O
1 7 &t () NIDRS & & 43 tr A 8 i B A S 8 Ry
0.991 90,RMSEC 40.020 1,RMSEP #0.023 6,RMSECV
k1 0.076 29, FBAY T AU . 48 IS HERE S UEA TR TE , A
FRUTIUI 45 SR b, r A 0w DRk I e 1 L —
IR BB TN B LA N T A e A
FALPIE 2% . NIDRS 43 #1 5 AAE A P o5t i 4
BRI F A, 2 T 22 B b 25 48 AR B A3 1
T R R G T S8 e A e v AR A A
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