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Rapid Determination of Moisture and Salidroside in Rhodiolae crenulatae by NIR Combined with PLS Al-
gorithm
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ABSTRACT OBJECTIVE: To develop a method for rapid determination of moisture and salidroside in Rhodiolae crenulatae.
METHODS: The content of moisture was determined by the methods of oven drying (as reference value) ; the content of salidro-
side was determined by HPLC (as reference value). Near infrared spectroscopy (NIR) combined with partial least squares (PLS)
algorithm were adopted to establish quantitative model for the contents of moisture and salidroside. According to reference value, 83
samples were collected for preprocessing spectra by Savitsky Golay with second derivative and Norris Derivative with first deriva-
tive. The optimal spectrum range of moisture and salidroside were 7 343.60-6 865.34, 5 183.72-4 890.59 ¢m ' and 7 050.47-
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4 327.48 cm ™', respectively. RESULTS: The content determination methodology of salidroside was in line with the requirement. The

correlation coefficients of calibration for moisture and salidroside were 0.968 9 and 0.920 3, and the root mean square errors of cali-

bration were 0.273 0 and 0.085 0, respectively. The correlation coefficients of predication were 0.977 1 and 0.930 0, and the root

mean square errors of prediction were 0.222 0 and 0.075 5, respectively. CONCLUSIONS: The method is proved to be simple, rap-

id, non-destructive and accurate, which can be used for the rapid determination of moisture and salidroside in R. crenulatae.
KEYWORDS Near infrared spectroscopy; Rhodiolae crenulatae; Moisture; Salidroside; PLS
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Tab 1 Sources of R. Crenulatae

BT MR RN || &5 B R || &5 R R
1 FEC 20140021 || 29 T 2014.06.06 || 57 i 2016.03.24
2 FEC 201403.06 || 30 I 20160324 || 58 i 20160324
3 TR 20140306 || 31 T 20140606 || 59 Ti# 20160324
4 W 20140420 || 32 T 20160324 || 60 iE 20160324
5 ZH 20140418 || 3 T 20140606 || 61 i 20160324
6 TR 20140307 || 34 I 20160324 || 62 g 2016.03.24
7 T 20140606 || 35 M 20160324 || 63 P# 20160324
8 Wi 20140420 || 36 JI 20160324 || 64 I 2016.03.24
9 W 20140606 || 37 U 20160324 || 65 g 2016.03.24
10 W 20160324 || 38 I 2016.03.24 || 66 M) 2016.03.24
11 JI 20160324 || 39 T 2016.03.24 || 67 M 2016.03.24
12 M 20160324 || 40 Tl 2016.03.24 || 68 i 2016.03.24
13 W 20160324 || 41 U 20160324 || 69 g 2016.03.24
14 W 20160324 || 42 I 20160324 || 70 MO 2016.03.24
15 JN 20160324 || 43 T 20160324 || 71 T 2016.03.24
16 W 20160324 || 44 T 20160324 || 72 T# 20160324
17 W 20160324 || 45 I 20160324 || 73 DO 2016.03.24
18 W 20160324 || 46 I 20160324 || 74 g 2016.03.24
19 T 20160324 || 47 T 20160324 || 75 g 20160324
2 T 20160324 || 48 Wk 20160324 || 76 g 2016.0324
2 W 20160324 || 49 T 20160324 || 77 i 2016.03.24
n W 20160324 || 50 I 20160324 || 78 i 2016.03.24
b i 20160324 || 51 i 2016.03.24 || 79 g 20160324
% J 20160324 || 52 TOE 2016.03.24 || 80 MR 2016.03.24
25 i 20160324 || 53 T 20160324 || 81 g 20160324
2% W 20160324 || 54 i 2016.03.24 || 82 i 2014.06.06
i JI 20160324 || 55 20160324 || 83 I 2014.06.06
28 Wi 20160324 || 56 Tk 2016034
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Tab 2 Results of content determination of moisture

and salidroside in samples(rn=3)

5 kR ARKE || %5 Kk URKE | &5 K ARKH
1 5.63 0.86 29 425 0.38 57 8.25 0.76
2 5.09 107 30 6.95 0.87 58 710 032
3 496 0.13 31 412 021 59 767 0.94
4 449 1.14 3 749 0.77 60 749 0.89
5 536 0.61 3 424 0.24 6l 726 0.88
6 473 0.11 34 730 0.69 62 111 0.62
7 479 0.85 35 724 0.64 03 153 0.50
8 487 048 36 11 0.74 64 760 043
9 474 0.74 37 785 0.67 65 151 0.54
10 6.90 0.78 38 6.40 0.38 66 135 023
1l 759 0.71 39 151 0.68 67 8.21 0.62
12 131 055 40 741 0.74 68 756 0.70
13 6.25 0.64 41 6.59 0.33 69 191 0.80
14 6.61 027 4 710 0.69 70 7.04 0.28
15 7.16 058 4 192 0.59 1 6.75 0.61
16 745 0.66 44 7.08 0.82 7 715 071
17 745 052 45 742 0.29 7 131 0.28
18 6.65 048 46 131 053 74 649 072
19 702 0.73 47 182 0.60 75 6.71 052
20 6.92 0.89 48 6.37 047 76 6.33 041
2 721 0.28 49 785 0.67 7 717 059
2 702 0.73 50 8.04 0.67 8 6.69 0.58
23 760 043 51 135 033 79 710 035
24 692 0.90 52 8.24 0.87 80 152 0.70
25 7.03 044 3 8.00 0.78 81 409 0.71
26 7.06 0.78 54 8.57 0.77 82 410 0.56
2 762 0.62 55 794 0.87 83 478 0.90
2 125 0.87 56 793 (.88
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Fig 2 Superposed near-infrared spectra of 83 batches
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Tab 3 Distribution of the index content components
of samples in calibration and validation set

fillldstn P et RKfH, % ML, % T, %
ki BRI 63 857 409 6.82
KiFg 19 8.00 424 693
HRyNiT R 60 114 0.11 0.59
KifE 19 087 028 063
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Tab 4 Effects of different pretreatment methods on
the performance of quantitative model

—
B M R

FHAH R RMSECV M R RMSECV
Constant(J) 6 09489 0348 8 08677 0108
MSC 6 09313 0402 9 08688 0.108
SNV 7 09319 0404 7 08657 0.109
FD+SG(7,3) 6 09493 0347 8 08554 0113
FD+ND(5,5) 5 0947 0362 7 08711 0.107
SD4SG(7,3) 6 09528 033 4 07528 0.145
SD+ND(5,5) 6 09447 0363 8 08641 011

iz TQ Analyst 9.1 70T R 4% 26 4 Bt i A T b B,
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Fig 3 Near-infrared spectra after pretreatment

2.34 EBIMEBIERE AR B R AL A A b
AR AR, AN SRk S TUAR R B, BRARME S T4
B2 FH SD+SG(7,3) FI FD+ND (5, 5) X A [a] 147 5k Bk
1 F sh ik He e, 8 5 TQ Analyst 9.1 43 #r % {4 5 5|
K3 FEL S5 R B S P e A i B 43 3l o 7 343.60 ~
6 865.34.5 183.72~4 890.59 cm ' F11 7 050.47~4 327.48
em ' PRI S,

235 FEWMEIERE FROBM SR YE
Fe K R B P el g AR A PERE | WO 0 T2 Btk A
it . SR FBA — 28 PG R 25 48 3 B0 RMSECY
IREI . S5 5EEH 24 PLS 4505351k 6 8 T, 7K 43l
LI R i RMSECV /), 435114 0.335.,0.107, B
MR F TR

2.3.6 ERAAIE SI0UE  TERADGIE AL g
W B R = o B AL i L |, 32 A TQ Analyst 9.1
GBI, SR FH PLS 143 S 57 K 43 FEL 5 R 10 € 1

HEZED; 2017 45 28 5 30 1

x5 AEIKERXNESEEMERENZN
Tab 5 Effects of different spectral ranges on the per-
formance of quantitative model

Gl BBt em™! TR R RMSECY

K 10.000.00~4 000.00 7 0.946 1 0361
7343.60~6 865.34 6 09528 0335
5183.72~4 890.59
6996.48~4 003.50 8 09508 0344
5484.56~4 975,44 9 09296 0410
7000.00~5 000.00 8 0.945 6 0363

HbyNt 10 000.00~4 000.00 7 0.865 5 0.109
705047~4 32748 7 08711 0.107
6965.62~5523.13 7 0.865 3 0.109
5831.68~5 669.69 8 08700 0.107
6965.62~6225.09
5831.68~4 32748 8 0.8018 0.131
7999.28~4 010.59 7 08628 0.110

R RERITEAN 45 5 36 6, TG 5 22 1 By AH 6
UL 4, % 6(FEH “RMSEP” WAMIBIIFE ) 2 ) FlKl
AR, L1 50 K 2y b R K a0 AT S50 KT 5 i NITR T (e
522 HA BRI, 0 pr A R RS e T 48
AT TR A5 B2 5 e PO I 22 o K Ar LT 5K
o B B FRNE 5 2 2% (A D 22 TR (LR 5) s, P
S SRR () R0 O 22 43 51 /N T 0.6 % 0.2 % .
R6 HAEFMER

Tab 6 Results of model evaluation

. BiEE RiFk WU
PRl AR

R RMSECV R RMSEP R RMSECY
ki 09689 02730 09771 02220 09528 03350
UEKH 09203 0.0850 09300 00755 08711 01070
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A.moisture ; B.salidroside
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Fig 4 Correlation between predicted value and refer-
ence value
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