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Establishing a method for rapid detection of three saponins in
Dioscorea zingiberensis C. H. Wright based on HPLC and NIRS

TAO Xiao-sai' ,CHEN Zhi-hong'* ,XIE Cai-xia'”" ,
ZHANG Juan'?* GONG Hai-yan'? ,LIU Qing-pu'?* ,LEI Jing-wei'"
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Abstract: To establish a rapid method for the determination of deltonin, zingiberensis newsaponin and dioscin in Dioscorea
zingiberensis C. H. Wright. The research objects were the medicinal materials of D. zingiberensis from 8 producing areas in
China. Firstly,using HPLC-ELSD established the method of simultaneously determining the contents of deltonin ,zingiberensis
newsaponin and dioscin,which could be used to determine the contents of three saponins in D. zingiberensis from different
habitats . Secondly , the samples were scanned for obtainning their near infrared spectrums, the contents of three saponins in
the calibration set samples of D. zingiberensis were taken as reference values respectively, combined with their near-infrared
spectrums , the internal cross-validation determination coefficient (R*) , corrected root mean square deviation (RMSEC) |, pre-
dicted root mean square deviation (RMSEP) and predicted performance index ( PI) were used as indicators to evaluate the

performance of the quantitative test model. TQ 8.0 analysis software were combined with partial least squares (PLS) to estab-
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lish a rapid detection model for the content of three saponins in D. zingiberensis through screening the spectrum pretreatment

method , determining the modeling band and principal component number. Finally, the validation set samples was used to test

the prediction accuracy of the three saponin detection models respectively, the content determination methods of deltonin , zin-

giberensis newsaponin and dioscin in D. zingiberensis samples met the requirements of quantitative analysis after investigation.
The R* ,RMSEC, RMSEP and PI of the quantitative detection model for deltonin in D. zingiberensis were 0.981 17 0. 086 3,
0.063 8 and 90. 5 respectively. The R> ,RMSEC , RMSEP and PI of the quantitative detection model of zingiberensis newsapo-
nin were 0.982 64,0.042 0,0.027 4 and 91. 1 respectively. The R* of dioscin quantitative detection model was 0. 943 64,
RMSEC was 0.009 90, RMSEP was 0. 005 41, PI was 85. 8; Statistical tests showed that there was no significant difference

between the predicted and measured values of the three saponins in the three models. The method can be used to determine

the contents of deltonin ,zingiberensis newsaponin and dioscin in Dioscorea zingiberensis C. H. Wright relatively quickly and

accurately , which provide the basis for rapid quality evaluation of D. zingiberensis.

Key words: HPLC ; NIRS ; Dioscorea zingiberensis C. H. Wright ; PLS ; deltonin ; zingiberensis newsaponin ; dioscin

J& 255 (D. Zingiberensis C. H. Wright ) Sk 275
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WG IR B A P 2 2 A O 4R
B TG H B 24 YA ) FIIR T O R I 4 i
PR 25 KA B 1 I S 3 DG 7l 1) e o

H TR R &, HEE S L) 7R
T AR B, 4 R R 0 R L B H A A 10 2
T 60 ZA~E i e & e JE B U7l , B i AR
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A (bt 24 AL A PR F] ) 5 101-3AB
TR0 R R XU (bt rh X4 AR A R AR
TR K B2 8 (P T ARAERA R TTHEA
A ) ; Milli-Q Reference #fi7K#L ( I ¥ ML 45 A R
AT 5 CPA225D B T Z —HF RV T2
— TR (MR -FE R 2408 IBATRAF]) o
1.2 5

CIE(taiEal) (TEDIA AR 5 H (40 Hral)
(KRBT EFRME THRAR) ; oK LB
afi) (R BoE b R A BRA R ) 5 B (g
4li) (TEDIA /A ]) 5 Gk i K R 4l oK (5% e LEPA I
TEHURBHG BR AR 5 = A 25 35 2 AT (Ol e v 75
YR A B R A e S . CHB17051, 46 B
HPLC =98% ) ; Ji& M3 H ( U v 18 B A W B A
BN &), A 7= it 5. CHB170718, 4l i . HPLC =
98% ) ; H AT (A2 DR E YR A RA A,
AP it 5. MUST-17090203, 4fi fF; HPLC =
98.78% ) o JTA XF RS IAF O i a2 R
1.3 &S

SEEI6 R o3 DA P 22 Rl I P i 94 Tl L A
JtHE T PR R e S H B R
WAL B BT T R e P TR A JE i i 25 44 4k 101



Vol. 32

P e $E 4 - L T HPLC il NIRS Sz PRSI G M- Fi 3 Fhog 1 5 1Ay Jr ik 307

b, 20T g v R 24 A R BV 24 4 S O i I
(D. zingiberensis ) WIAR Z£ . KBRIEV>SF 420, V1 F,

FHK T S5 CHTEEE, WG 65 A
2 T TR NS . FERE R 1,

®1 BEHETHRER

Table 1 Sample informations of D. zingiberensis

e = B E B, B S B AE B, B 45 B 5 B,
No. Sample information No. Sample information No. Sample information
SI ~85 Py 225 1 47 $36 ~ 40 WAL +4E 3 4R 869 ~S72 TR R PH 2 ARAE
S6 ~S10 WG 22 2 4R/ S41 ~$45 WAL+ 4 4Rk S73 ~S75 TR R PH 2 AFE
SI1 ~S15 BRvi e 3 4EAE $46 ~ S50 WAL THE 5 44 S76 ~ S80 WALEE 144
S16 ~ 520 BRPU R 4 474 S51 ~855 WL & S81 ~S85 WALEE 2 4F4
S21 ~ 825 BV R I 5 4R S56 ~ S60 WHLFRT O 3 4EA $86 ~ 991 WALEE 3 R4
$26 ~ S30 WAL THE 1 4EA S61 ~ S64 H b g 3 4E4: S92 ~ $96 WALE A 4 4548
$31 ~$35 WG 2 4 S65 ~ S68 TR 1 4R 897 ~S101 WHLE S 5 R4

2 FEE&%R
2.1 AEFHMEMEFHR=AMHEHEE. B
FREFHEENSENE
2.1.1 &igfh

TIEHE R C g (4.6 x250 mm,5 um) ; LS :
7K (60:40) A shAH; YL o 1. 0 mL/min;; 4 & 30
Ci RN 2 pl, 28 LGN K I & (ELSD) 2
B SRR E 2.5 L/min, JEREEF 115 C , M5E
H2,
2.1.2 MBHBIERE

FEROE = M BB 1. 38 mg JE M
1.93 mg EH AT 1.69 mg, 738 T 5 mL 7K
o ORI E 5 2 20 B2, 25 VR BE 43 51 ol 0. 276
0.386.0.338 mg/mL (1% B8 i 4 o
2.1.3 R SIER G &

FRICZ) 2.0 g JG B HAR 250 R R B PR, B
MR RS A 80% Z BV W 50 mL, FR 85

CMA R HE I 40 min, J¥e, #h R R H 957,
UE AEERIS5 mL SE 8 T 28 K b, vk 45 230
T Bk W B e T E AR 2 5 mL R, B2
A)ukt, B .
2.1.4 &MHEXZFHFR

FH“2.1.27 301 ) #% il X BE S 1 9, 5 = At
B3R LI S A 5 0. 027 6.0. 069 0. 138 .
0.276.0. 345 0. 414 mg/mL (186 5 ¥ BF 5 J& 0 37
Yo HE 431 % 0. 193 0. 386 0. 965 .1.54 4 .1.93 0,
2.31 6 mg/mL % 8 B vk B 5 55 902 17 43 0l il g
0.067 6.0.101 4 .0.135 2.0.338 0. 507 .0. 845 mg/
mL [ BV B s # HR 2. 1. 17 01 R (1 4 1, 4%
SBEREDN E = M S U AT S MR SO U
AR TR AR, AR TR RR 0B A 6 B R A s ()
AT R B (R 0TS S s A s (X A TR Il
R HIRRAERN LR, 25 R a3k 2 Fos

R2 BUXREE

Table 2  Investigation of linear relationship
% [ 5 75 it HWXRE R RN
Component Regression equation Correlation coefficient R? Linearity range( mg/mlL)
=AM H 2T Deltonin Y =0.9864X + 5.6827 0.999 2 0.027 6 ~0.414
J& BT Zingiberensis newsaponin Y =1.4536X + 7.3954 0.999 7 0.193 ~2.316
EH R Dioscin Y =0.371 5X + 6.976 9 0.999 3 0.067 6 ~0. 845

2.1.5 WEAEER
R IO IR R P, 45 2. 1. 17 R (i 4%
PEELEIERE 6 YT, IC R IR, 45 2R = MM e

O R A 1 AL RSD {E 4 0 A
2.2% 2.7% 2.9% ., FWALEZSHIRE S B i,
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2.1.6 RBEHER
g I) — At V5 W 4 AR R T D 5 S 0,48
12.24 h 42, 1. 17 BT 60 33% 25 (4 A, 0 s W T
PSSR = A AT S MR B AT 0
AL RSD {H 23518 2.3% 2. 7% 2. 7% , W4t
ARVATRLE 24 h NERE .
2.1.7 EEHEFK
B AR IR] — B B FE A 6 £, 4% 2. 1. 37 I
T A R A R, $ 2. 1 17 T 3 A
HERE, eI P . SR AT E R
T M BT & R0 RSD (4 5k
=3

2.4% 0.5% 2.8% ,VtAiZ I kA R A
2.1.8 mEbkEH R

FRUCRE BH 2 AEAERE 6 0y, B2 1.0 g, K%
FRAE , 43 0 & THETE M b A % i A i = At
FURAT JEMHTE U O AR, 2. 1.3 T
T A B A, 2. 11T IR A Ak
HERE ISR A T AR 57 B A [l 32 & RSD,
SRR 3 45, MAR3 K4 RS TH, A
FURAT JE MR B R ICR 2 5 R
99.80% . 101. 4% .99. 30% , RSD 43 %4 0. 3% .
0.6% 1.3% .

—HAMEFEEMELRERERER

Table 3  Test results of sample recovery rate of deltonin

LIS FEm & & XJ BRI HUEES =y AR ES SR IIAE [l
Weighing sample quantity Content in Standard Founded Sample Average RSD(% )
(g) sample ( mg) added ( mg) (mg) recovery( % ) sample recovery( % )
1.000 5 9. 695 9.69 19.356 99.70 99.80 0.3
1.000 3 9.693 9.69 19.373 99.90
1.000 2 9.692 9.69 19.392 100. 1
0.999 6 9.685 9.69 19.336 99. 60
0.999 5 9.685 9.69 19.307 99.30
1.000 4 9.694 9.69 19.394 100. 1
x4 BEHIEMFERKREERLER
Table 4  Test results of sample recovery rate of zingiberensis newsaponin
FRbE FEm & & PN 1N HUEES =8 i [l i R AR ES
Weighing sample Content in Standard Founded Sample Average sample RSD( % )
quantity(g) sample ( mg) added ( mg) (mg) recovery( % ) recovery( % )
1.000 5 4.922 4.92 9.901 101.2 101.4 0.6
1.000 3 4.921 4.92 9.890 101.0
1.000 2 4.921 4.92 9.939 102.0
0.999 6 4.918 4.92 9.946 102.2
0.999 5 4.918 4.92 9.877 100. 8
1.000 4 4.922 4.92 9.901 101.2
x5 EFEEHMHERKEERLER
Table 5 Test results of sample recovery rate of dioscin
FRbffE FEm & & XJ BRI HUEES =8 AL ES SR IIAE Il
Weighing sample Content in Standard Founded Sample Average RSD(% )
quantity(g) sample ( mg) added ( mg) (mg) recovery (% ) sample recovery( % )
1.000 5 0.820 0.80 1.634 101.7 99.30 1.3
1.000 3 0. 820 0. 80 1.606 98.30
1.000 2 0.820 0.80 1.618 99.70
0.999 6 0. 820 0.80 1. 606 98.20
0.999 5 0.820 0.80 1.614 99.30
1.000 4 0. 820 0.80 1.610 98.70
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2.1.9 #H&b&EFRE Al R =M B R R A SRS
WA REA 2. 137 TR il s B A, #% XTI AL SRR HPLC (5 [T UL AT 1, 35 5 00 7 45 2R
MEU2. L 17U @35 25 o Bl E 101 JE M E i WAk 6,

mAu mAu]

3175{ A 1 5 B

315 315

3125

pei 310]

307.51 305

305 1

30251 3001 ‘/L 2 .

3001 —— B MﬁJkJ\ T,

- 3 *

2075 - - .

205 : : : : : : — 290 ; ’ ; ’ ; - :
0 2 4 6 g 10 12 14 min 2 3 6 13 10 12 14 mn

Bl ErRtE#HERA)MXRE(B)HPLC BikE
Fig. 1 HPLC chromatograms of D. zingiberensis sample ( A) and reference substance ( B )
ML EME 2. =AM SR ;3. BT, Note: 1. Zingiberensis newsaponin;2. Deltonin ;3. Dioscin.

®6 10l PEMHEFHET=AMHEFEF. BT . EHREFSENESER

Table 6 Determination results of deltonin, zingiberensis newsaponin and dioscin in 101 samples of D. zingiberensis( % )

paa  cmmmed O ey | pams cmbsses OEE 0w
No. Deltonin . Dioscin No. Deltonin . Dioscin
newsaponin ewsaponin
S1 2.738 1.327 0.143 S52 1.074 0.857 0.133
S2 2.250 1.287 0.106 S53 1.074 0.890 0.133
S3 1.767 1.314 0.126 S54 1.332 0.827 0.173
S4 1.975 1.223 0.095 S55 1.311 1.171 0.164
S5 1.906 1.520 0.098 S56 0.691 0.514 0.072
S6 1.215 1.135 0.075 S57 0.585 0.471 0.061
S7 1.009 0.911 0.066 S58 0.774 0.506 0.093
S8 1.177 1.107 0.067 S59 0.795 0.589 0.077
S9 1.603 1.021 0.068 S60 0.754 0.513 0.092
S10 0.782 0.804 0.084 S61 0.898 1.008 0.022
S11 1.292 0.813 0.122 562 1.448 0.726 0.108
S12 1.726 1.010 0.105 563 1.166 0.553 0.060
S13 1.229 0.833 0.086 S64 1.469 0.522 0.095
S14 1.155 0.800 0.117 S65 0.714 0.443 0.069
S15 1.012 0.617 0.089 S66 0.739 0.455 0.049
S16 0.731 0.410 0.088 S67 0.568 0.504 0.091
S17 1.176 0.528 0.098 S68 1.587 0.963 0.130
S18 0.639 0.633 0.109 569 0.751 1.377 0.080
S19 0.610 0.642 0.054 S70 1.779 0.670 0.106
520 0.591 0.607 0.062 S71 1.193 0.532 0.110
S21 0.758 0.781 0.054 S72 1.026 0.449 0.082
522 0.763 0.680 0.116 S73 0.814 0.566 0.104
S23 0.441 0.667 0.066 S74 1.120 0.496 0.046
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2132 6 ( Continued Tab. 6)

BRGT AR OO wgege | pRGT SarbEes 00T g
No. Deltonin ° . Dioscin No. Deltonin ° . Dioscin
newsaponin newsaponin

524 0.897 0.785 0.074 S75 1.719 0.719 0.119
525 0.503 0.505 0.031 S76 0.512 0.622 0.109
S26 0.290 0.591 0.072 S771 0.400 0.514 0.118
527 0.461 0.581 0.116 S78 0.356 0.872 0.056
528 0.319 0.393 0.086 S79 0.398 0.529 0.065
529 0.400 0.507 0.102 S80 0.401 0.639 0.080
530 0.410 0.530 0.103 S81 0.545 0.437 0. 069
531 0. 460 0.522 0.110 582 0.598 0.690 0.109
532 0.448 0.522 0.109 S83 0.413 0.401 0.054
S33 0.389 0.594 0.080 S84 0.460 0. 664 0.088
534 0.290 0.531 0.072 S85 0.429 0.683 0.110
S35 0.316 0.562 0.099 S86 0.343 0.745 0.095
536 0.414 0.566 0.111 S87 0.274 0.684 0.070
S37 0.506 0.703 0.122 S88 0.318 0.726 0.083
538 0.473 0.714 0.097 S89 0.302 0.834 0.130
S39 0.630 0.703 0.093 S90 0.263 0.817 0.107
540 0.597 0.697 0.116 591 0.459 0.525 0.080
41 0.705 0.667 0.116 S92 0.366 0.877 0.138
542 0.703 0.799 0.137 S93 0.363 0.790 0. 141
543 1.039 0.908 0.129 S94 0.377 1.023 0.136
544 0.518 0. 644 0.093 595 0.372 0.958 0.136
545 1.08 6 0.812 0.116 S96 0.336 0.912 0.114
S46 0.563 0.589 0.109 597 0.834 0.894 0.060
547 1.228 0.662 0.104 598 0.476 0.709 0.047
S48 1.06 8 0.693 0.117 S99 0.542 1.00 4 0.033
549 1.239 0.741 0.109 S100 0.553 0.939 0.051
S50 0.920 0.661 0.099 S101 0.395 0.757 0.047
S51 0.710 0.810 0.150

2.2 BEMEFHEMR NIR BRE
53 M B B R o AR Pl TE £
T AR SR SR R BR18 S Sk 7R HE R 8
em™ FIREL 64 HAHETE R 12 000 ~4 000 em™ &
& 25 °C BB 28% HYREESM T, 434 101 {53 )& it
BEHURE A ) NIR B RE O FE R AR 3 Ik, U3
g (WK 2) .
2.3 =AMEHEF NR EENMENET
5 R 101 4y i iS5 FURE = A
AP HPLC & 5l 45 51 B Fr S (8 & ik
FIAE Sl S B3 , O BR = #3595 S AR A ST o 1)

AR o R B IE AR S ISR A L2 4: 1 K
B UEBEAE A 75 12 Y PR A IE AR A 55 1 90 T P A D
D) AAT B ity b RS 2R 7 7 o P ) A TE AR A i
BTG L T A B RS RE Al o SRJ K I I S AL
IESERE R T =R B BRI HPLC 5 0 5E 45 2%
TE NS AH 54 A TQ Analyst 8.0 3 Hr 41 1F, 45
FARIEARAE ALY NIR , ] i /s — 3k (PLS) |, A
R* RMSEC RMSEP [ PI Sy PPAf 45, % 58 1 i
AL BRI DTS R b T PR 505 x i A A
RERysZIR, Horh R® 45T 1, RMSEP il RMSEC {H
AT T O\ PLAE BT T 100 HREAYIE FPE R
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‘Wavenumber(cm™')

B2 101 EMEFF R NIR BME
Fig. 2 NIR overlay maps of 101 samples of D. zingiberensis

POMZE R R o d i, T A R FT 0 46 G S e
Al =AM BRI S 2 %5 E AP

PIRIGHw 221 ¢ A 56 45 5, 56Uk i e AR () 4 T e
JIAITI0 e
2.3.1 RKREESBIEEGRE

AT E A S A R S
B0 AT R 1 MRS TF 4 5 06T A R i 1) 2 6 D )
L 98 (A il T H v S AR Y Y 5y S B E , L
o 78 By AR IE AR, 20 1 A I UEAR . AR IE AR =
ANt EEH R E NS A E Y 0. 209% ~
1.975% , E ¥ {5 1. 092% ; % iF 4 0. 290% ~
1. 177% ,F-¥{E 0. 734% .,

2.3.2 RIETAAIE ke

AN T 72 i B A B i S R S T AR L 3R

S MR 225, ST a s

T SR AR A AR DG B TR B, T A 1 O
TETRAL )5 2 AT AR BOR R B 2R 0 T8, 4
NIR S57FM Ak 2f i o AR DG . ARWFSE %58 T[]
JCIE AL FR T A P RE R (R T) o 55
R T O [ 6 % T Ak BE 5 5 09 R? L RMSEC
RMSEP F1 PI (i, %58 SNV + SD k57 = #f I 22
SR B TR (1) S A WAL B VR IRAR Ot
T2 B AT AL R 7 S BT AR R 21 /G DL A
3,
2.3.3 #EBEBICEGLF

A3 I AL BT LAk SR T AR (S BN ROk
BRI, 4 i B A A A I AR . AN )
FEP B TR PEREZS R (W3R 8) 7R, 71 9 036.80 ~
5 186.92 em (i BE VBl P9, BF 4 = A 5 9 R
()5 B A T B R S AR M BE R 4o

RT FAEAIEFAAELTEN =AM EREFEE S TEB TR

Table 7 Effect of different spectral pretreatment methods on quantitative model of deltonin

Syl et e 8 RUSEC RUSEP P
MSC + FD 0.902 27 0.193 0.144 78.5

MSC + SD 0.981 15 0.086 4 0.064 6 90.3

SNV + FD 0.949 17 0.141 0.101 84.9

SNV + SD 0.981 17 0.086 3 0.063 8 90.5

SNV + SD + SG 0.924 07 0.171 0.140 79.1
SNV + SD + ND 0.873 50 0.218 0. 146 78.2
MSC + SD + ND 0.873 64 0.217 0.149 77.8
MSC + SD + SG 0.83527 0.246 0.221 66.9

TE :MSC: ZIui A IE , FD . — B S8, SD - B S8, SC . Ik ND : B3 2200k

Note ; MSC : Multiplicative signal correction, FD;First derivative,SD:Second derivative, SG : Savitzky-Golay fillter, ND : Norris derivative filter
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Absorbane

‘Wavenumber(cm!)

3 Constant + FD Fi 438 5 iR 41 Sh SEiE B

Fig. 3 Near infrared spectrum of Constant + FD after pretreatment

RS ARKEEEEN=

AEREFRE R

sk

Table 8 Influence of different spectral range on the performance of deltonin model
Spedz]ﬁffzfcm,l ) R? RMSEC RMSEP PI
9036.80 ~ 5186.92 0.981 17 0.086 3 0.063 8 90.5
9 698.57 ~ 4771.37 0.987 91 0.069 3 0.102 84.8
11 152.99 ~ 8 125.43 0.965 71 0.116 0.195 70.9
6 737.80 ~ 4103.53 0.987 55 0.070 3 0.171 74.4
8362.13 ~ 6 090.90 0.996 67 0.036 4 0.163 75.6
9734.90 ~ 4179.82 0.987 37 0.070 8 0.107 84.0
2.3.4 W FHHLFE "
R T A B Y T 95, R T\
L0 HESY M BUNERE. £ TEGE 2, & \
AR I E N T I AR PB4 R REEEERN
B RHAT B G, R TR, R RE 4R N\
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Fig. 4 Effects of principal factor numbers of
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Fig. 5 Correlation chart ( A ) and deviation chart ( B ) between NIR predicted value and HPLC reference value of deltonin
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Table 9  Comparison of NIR predicted value and HPLC reference value of deltonin in verification set samples

B RZ;%{E Pﬂ‘igﬂlﬁﬁ 2% 22 *HX\JWE

No. eference redicted Abs.oll.lte Rel.atl.ve P
value value deviation deviation

S8 1.177 1.128 -0.049 -0.042 0.342
S13 1.229 1.184 -0.045 -0.037
S16 0.731 0. 804 0.073 0.100
S30 0.410 0.509 0.099 0.241
S33 0.389 0.380 -0.009 -0.023
S34 0.290 0.408 0.118 0.407
S40 0.597 0.723 0.126 0.211
41 0.705 0.775 0.07 0.099
S48 1.068 1.060 -0.008 -0.007
S50 0.920 0.986 0.066 0.072
S66 0.739 0.688 -0.051 -0.069
S67 0.568 0. 605 0.37 0.651
S72 1.026 0.961 -0.065 -0.063
S76 0.512 0.455 -0.057 -0.111
S80 0.401 0.350 -0.051 -0.127
S85 0.429 0.443 0.014 0.033
S88 0.318 0.230 -0.088 -0.277
391 0.459 0.475 0.016 0.035
S92 0.366 0.377 0.011 0.030
S93 0.363 0.379 0.016 0.044
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Fig. 6 Effects of principal factor numbers of zingiberensis
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Fig. 7  Effects of principal factor numbers
of dioscin NIR model on RMSECV
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Table 10 Comparison of NIR predicted value and HPLC reference value of zingiberensis newsaponin in verification set samples

ST R 2% A

Y 3} i 2% AERT i 22

No. Reference value Predicted value Absolute deviation Relative deviation P
S11 0.813 0.820 0.007 0.009 0.116
S15 0.617 0.653 0.036 0.058

S22 0.680 0.700 0.020 0.029

S27 0.581 0.577 -0.004 -0.007

330 0.530 0.515 -0.015 -0.028

S31 0.522 0.499 -0.023 -0.044

S39 0.703 0.726 0.023 0.033

340 0.697 0.758 0.061 0.088

S50 0.661 0.688 0.027 0.041

S54 0.827 0.798 -0.029 -0.035

S58 0.506 0.539 0.033 0.065

S67 0.504 0.504 0.000 0.000
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225% 10( Continud Tab. 10)

EaE A S0 o e o % i 22 AR 22 p
No. Reference value Predicted value Absolute deviation Relative deviation
S74 0.496 0.480 -0.016 -0.032
S80 0.639 0.636 -0.003 —-0.005
S84 0.664 0.699 0.035 0.053
S96 0.912 0.946 0.034 0.037
597 0.894 0.920 0.026 0.029
S100 0.939 0.911 -0.028 -0.030
F11 EFEEHNREEFNESSEEIILER
Table 11  Comparison of NIR predicted value and HPLC reference value of dioscin in verification set samples
GRS A A 2t X0 i 2 AR 22 P
No. Reference value Predicted value Absolute deviation Relative deviation
39 0.068 0.063 -0.005 -0.074 0.089
S16 0.088 0.086 -0.002 -0.023
S30 0.103 0.095 -0.008 -0.078
336 0.111 0.110 -0.001 -0.009
S39 0.093 0.101 0.008 0.086
S41 0.116 0.121 0.005 0.043
345 0.116 0.123 0.007 0.060
346 0.109 0.109 0.000 0.000
S56 0.072 0.074 0.002 0.028
S58 0.093 0.087 -0.006 -0.065
S63 0.060 0.065 0.005 0.083
S65 0.069 0.079 0.010 0. 145
S71 0.110 0.116 0.006 0.055
S72 0.082 0.087 0.005 0.061
S81 0.069 0.068 -0.001 -0.014
S84 0.088 0.092 0.004 0.045
S86 0.095 0.099 0.004 0.042
S89 0.130 0.136 0. 006 0.046
3 g BUEH I B9 & 1 5 5 PR B A7 A — E B A O
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