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Quantitative Analysis of Sugar Components in Huaidihuang( Rehmannia glutinosa)
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Abstract; Objective The quantitative models of fructose, glucose , sucrose , raffinose and polysaccharide in Huaidihuang( Reh-
mannia glutinosa) were established based on mid — infrared spectroscopy technology. Methods The fructose, glucose , sucrose and
raffinose in 50 batches of genuine Huaidihuang( Rehmannia glutinosa) were determined by high performance liquid chromatogra-
phy (HPLC) ,the polysaccharide was determined by ultraviolet — visible spectroscopy (UV = Vis) ,and the infrared spectra of Hua-
idihuang ( Rehmannia glutinosa) were collected by mid — infrared spectrometer. HPLC method, UV - Vis method and mid — infra-
red spectroscopy technology were combined to establish a determination model for the sugar component contents of in Huaidihuang
( Rehmannia glutinosa) using TQ analysis software. Result The model of principal component regression( PCR) + mutiplicative
signal correction( MSC) + first derivative( 1st Der) + Savitzky — Golay fler(SG) was the best for fructose,the model of partial
least squares( PLS) + CONSTANT + 1st Der + SG best for glucose, the model of stepwise multiple linear regression ( SMLR) +
CONSTANT + second derivative(2nd Der) + SG best for sucrose, the model of SMLR + standard normal variate (SNV) + 2nd
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Der + Noris derivative fliler(ND) best for raffinose and the model of PLS + SNV + 2nd Der + ND best for polysaccharide. The
correlation coefficients were 0.786 2,0.927 §,0. 838 §,0.782 4 and 0. 964 8 ,respectively,with an average absolute deviation of
-0.05% ,0.04% ,0.07% , -0.02% and —0.02% ,respectively. It is verified that the prediction effect of the model is good.

Conclusion The quantitative model of sugar components in Huaidihuang ( Rehmannia glutinosa) established by mid — infrared

spectroscopy is stable and objective ,which can provide a basis for rapid evaluation of sugar components in Huaidihuang( Rehman-

nia glutinosa) .

Keywords : Huaidihuang ( Rehmannia glutinosa) ;quantitative model ; sugar component ; content
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YERAE 50 AL fif b v, iR EL R 48 20 ik, PP B R 4R 30
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i A g R R
(mg - mL™") s
o Y =75916X +1 303.4 0.991 0.0340~0.5030  RID
WA Y =68 675X +2 132.4 0.9996 0.1800~2.6970  RID
R Y =149 182X +1 882.2 0.9993 0.0220~0.3370  RID
FifgE Y =73 343X -21.691 0.9993 0.0270~0.4110 RID
2k Y =0.007 6X +0.045 1 0.990 0.0274~0.2192 490 nm
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2, P E LTSS A E 2,

3.2.2 REHEAGHmL ERAERERHES RIS, B
RS Eh RS N FEM BAREL > & B R A0 105% , T
FRAA IR 8 AE i B Rl 43 & s B AR 95% . 3% 3.

25 MR L%
R dh g MM A RN AT ZHk B A2 AW AT RN AT EZ
WX1 2.27 0.47 3.61 1.91 16.68 Wz6 1.73 0.49 4.22 2.12 10.76
wWX2 1.51 2.27 3.98 4.97 18.14 wz1 1.79 0.53 4.92 2.60 8.16
WX3 1.18 0.94 1.46 3.43 23.01 Wz8 2.13 0.29 4.75 2.31 7.56
WX4 2.66 0.66 4.26 2.98 15.76 W79 1.17 2.33 2.67 4.15 15.81
WXS5 2.62 0.77 4.17 3.22 17.52 WZ10 1.75 0.78 5.00 1.74 12. 66
WX6 2.17 1.23 3.67 2.95 15.81 WZ11 2.09 1.08 2.25 2.06 15.60
WX7 2.58 1.03 4.30 3.04 17.32 WZ12 3.64 0.44 3.01 2.29 16. 66
WX8 2.01 1.75 3.19 2.78 15.73 WZ713 3.84 0.50 2.97 2.81 16.45
WX9 2.55 0.77 4.80 2.50 21.37 WZ714 2.36 0.45 4.73 3.48 16.73
WX10 2.24 1.15 4.16 3.06 18.48 WZ15 1.77 1.08 2.53 1.09 16. 86
WXI11 0.29 1.08 5.15 3.36 18. 60 WZ16 1.89 0.35 4.10 3.13 17.83
WX12 1.32 1.33 3.37 1.04 13.58 wWZz17 1.48 0.33 4.36 3.49 11.46
WX13 0.13 0.81 4.71 3.41 19. 80 WZ18 1.81 0.43 4.70 3.15 10.16
WX14 1.52 1.09 2.31 1.42 16. 66 w719 1.89 0.42 4.00 2.95 12.59
WX15 1.17 1.38 2.23 1.29 17. 66 WZ720 2.08 0.47 5.09 3.41 13.18
WX16 1.55 1.21 2.12 1.46 19.37 w721 2.27 0.47 3.61 3.81 14.38
WX17 1.27 1.41 2.73 1.16 15.42 w722 2.13 0.81 2.77 2.01 13.80
WX18 1.87 1.19 3.43 1.51 16.56 w723 2.16 0.73 3.36 3.88 14.87
WX19 1.00 1.13 2.75 1.37 17.35 w724 0.32 2.73 2.97 4.04 11.58
WX20 2.02 1.01 3.16 1.54 16.79 WZz25 0.60 1.64 3.63 3.19 12.78
W71 2.10 2.93 1.33 3.80 8.55 WZ726 0.73 2.31 3.16 2.96 11.48
W72 2.22 1.46 2.57 2.88 9.90 w727 2.22 0.37 4.17 3.22 18.02
W73 1.01 2.12 1.30 3.10 7.60 w728 1.48 1.65 3.68 3.05 13.44
Wz4 1.66 0.66 2.56 2.98 11.76 WZ729 0.56 2.83 3.12 3.10 11.71
W75 1.57 0.33 4.45 2.34 13.20 WZ30 1.22 0.69 2.36 3.04 13.79
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#3  Hirdlsr EFRREH A%
Moy BR TR
L 4.03 0.13
ikt 3.22 0.27
i 7.06 1.24
Ui 5.22 1.10
-~ N B2 24.16 7.18
E/ (em™)
Ist Der + SG HEHE AL, #2585 L) PLS + CONSTANT + Ist Der +
K2 50 3P H B Y2 A G SG BRI EAR , HEMELL SMLR + CONSTANT +2nd Der + SG #7
F4 B FL,
Sebk Wk it W5 ZHk

o
R? RMSEC  RMSEP R? RMSEC  RMSEP R? RMSEC RMSEP R? RMSEC  RMSEP R? RMSEC ~ RMSEP

PLS + CONSTANT + st Der + ND 0.1438 0.7750 0.9590 0.9243 0.3010 0.8330 0.6256 0.8030 1.4900 0.4934 0.6250
PLS + CONSTANT +2nd Der + ND 0.199 0.7670 0.9730 0.7907 0.4830 0.7100 0.6450 0.7870 1.4800 0.4476 0.6420
PLS + CONSTANT + Ist Der +SG 0.1590 0.7730 0.9640 0.9278 0.2940 0.8180 0.6357 0.7950 1.4800 0.4614 0.6370
PLS + CONSTANT +2nd Der + SG 0.2882 0.7500 0.9450 0.5688 0.6490 0.6070 0.6634 0.7710 1.4100 0.4249 0.6500

L1800 0.8297 1.9400 4.2500
L1700 0.9635 0.9280  6.1600
L1700 0.8683 1.7200  3.760 0
L1600 0.9569 1.0100 4.7000

PLS +MSC + st Der + ND 0.6907 0.5660 1.0500 0.7682 0.5050 0.7540 0.6513 0.7810 1.6200 0.6583 0.5410 1.1100 0.9597 0.9750 4.8600
PLS + MSC +2nd Der + ND 0.7440 0.5230 0.9120 0.8532 0.4110 0.6370 0.5969 0.8260 1.7000 0.3687 0.6680 1.2200 0.8930 1.5600 4.8300
PLS +MSC + Ist Der +SG 0.6875 0.5690 1.1200 0.7546 0.5180 0.8270 0.6171 0.8100 1.6200 0.4007 0.6580 1.2200 0.9284 1.2900 4.8700
PLS + MSC +2nd Der +SG 0.7661 0.5030 0.9390 0.7642 0.5090 0.6950 0.5001 0.8920 1.7600 0.3333 0.6770 1.2300 0.9160 1.3900 4.5700
PLS + SNV + Ist Der + ND 0.6806 0.5690 0.9570 0.8084 0.4640 0.6540 0.6509 0.7820 1.5500 0.4694 0.6340 1.1400 0.9630 0.9340 5.1800
PLS + SNV +2nd Der + ND 0.7251 0.5390 0.8690 0.7941 0.4790 0.6930 0.6048 0.8200 1.5900 0.3712 0.6670 1.1600 0.9648 0.9110 5.3600
PLS + SNV + Ist Der +SG 0.6837 0.5720 0.9830 0.7719 0.5010 0.6450 0.6172 0.8100 1.5600 0.4022 0.6580 1.1600 0.9324 1.2500 5.5200
PLS + SNV +2nd Der +SG 0.7645 0.5050 0.9130 0.7563 0.5160 0.6750 0.5097 0.8860 1.6100 0.3371 0.6760 1.1700 0.9393 1.1900 4.3800

SMLR + CONSTANT + 1st Der + ND 0.5281 0.6650 0.9750 0.8222 0.4490 0.8630 0.6932 0.7420 1.5200 0.59%41 0.5780 1.4000 0.7936 2.1100 3.6700
SMLR + CONSTANT +2nd Der +ND ~ 0.6655 0.5840 1.0000 0.8364 0.4320 0.8200 0.8080 0.6070 1.3500 0.6634 0.5380 1.4900 0.8750 1.6800 4.4200
SMLR + CONSTANT + 1st Der +SG 0.6738 0.5790 1.2200 0.8313 0.4380 0.9130 0.6783 0.7570 1.4300 0.6241 0.5610 1.1600 0.7967 2.1000 5.0900
SMLR + CONSTANT +2nd Der+SG ~ 0.7025 0.5570 0.9550 0.7924 0.4810 0.9730 0.8388 0.5610 1.5300 0.7665 0.4610 1.0800 0.8420 1.8700 6.0300

SMLR + MSC + Ist Der + ND 0.6847 0.5710 1.1800 0.8290 0.4410 0.9390 0.7157 0.7190 1.3700 0.6065 0.5710 1.2700 0.7831 2.1600 4.7300
SMLR +MSC +2nd Der + ND 0.7578 0.5110 0.9620 0.7706 0.5030 0.9820 0.7506 0.6800 1.7900 0.7585 0.4680 1.4200 0.8366 1.9000 5.3500
SMLR + MSC + Ist Der +SG 0.7391 0.5270 0.9420 0.8288 0.4410 0.8130 0.7141 0.7210 1.5700 0.6376 0.5530 1.1900 0.8203 1.9300 4.7400
SMLR +MSC +2nd Der +SG 0.7705 0.4990 1.4300 0.8241 0.4470 0.9560 0.8004 0.6170 1.5800 0.7567 0.4700 1.4900 0.8047 2.0600 4.8300
SMLR + SNV + 1st Der + ND 0.6843 0.5710 0.9880 0.8276 0.4430 1.0100 0.7092 0.7260 1.3000 0.6088 0.5700 1.4100 0.7854 2.1500 4.6300
SMLR + SNV +2nd Der + ND 0.7562 0.5120 0.9210 0.8196 0.4520 0.7530 0.7488 0.6830 1.7200 0.7824 0.4470 1.6200 0.8374 1.89%00 5.2000
SMLR + SNV + Ist Der +SG 0.7399 0.5270 0.9360 0.8019 0.4710 0.8840 0.7172 0.7180 1.6500 0.6344 0.5550 1.5600 0.8229 1.9700 4.3900
SMLR + SNV +2nd Der +SG 0.7657 0.540 1.2400 0.8078 0.4650 0.8120 0.8028 0.6140 1.5500 0.7561 0.4700 1.5300 0.7938 2.1100 4.6200

PCR + CONSTANT + 1st Der + ND 0.6171 0.6160 0.9930 0.8011 0.4720 0.8870 0.7283 0.7060 1.4700 0.6690 0.5340 1.2400 0.8646 1.7400 3.8800
PCR + CONSTANT +2nd Der + ND 0.5876 0.6340 1.0500 0.7221 0.5460 0.6620 0.7819 0.6420 1.5700 0.6295 0.5580 1.1600 0.9129 1.4200 5.1000
PCR + CONSTANT + Ist Der + SG 0.6462 0.5980 0.9860 0.8031 0.4700 0.8760 0.7358 0.6970 1.4400 0.6356 0.5550 1.2100 0.8695 1.7100 3.7900
PCR + CONSTANT +2nd Der +SG 0.7034 0.5500 0.5570 0.7161 0.5510 0.6110 0.7395 0.6930 1.4000 0.5722 0.5890 1.1600 0.8946 1.5500 4.0600

PCR +MSC + 1st Der + ND 0.7767 0.4930 1.1400 0.8052 0.4680 0.6840 0.7014 0.7340 1.4100 0.6072 0.5710 1.1500 0.8433 1.8600 4.3800
PCR +MSC +2nd Der + ND 0.7464 0.5210 0.9360 0.8452 0.4220 0.6600 0.7222 0.7120 1.6800 0.6067 0.5710 1.2700 0.8943 1.5500 4.8200
PCR +MSC + 1st Der +SG 0.7802 0.4340 1.0800 0.8012 0.4720 0.6810 0.6990 0.7360 1.4100 0.59%62 0.5770 1.1500 0.8594 1.7700 4.2800
PCR +MSC +2nd Der +SG 0.7513 0.5170 0.9430 0.8009 0.4720 0.7890 0.6582 0.7750 1.5500 0.5385 0.6050 1.2300 0.9081 1.4500 4.1800
PCR + SNV + st Der + ND 0.7668 0.5030 1.0900 0.7977 0.4760 0.6520 0.6955 0.7400 1.3700 0.5939 0.5780 1.1000 0.8385 1.8900 5.5000
PCR + SNV +2nd Der + ND 0.7439 0.5230 0.9120 0.8342 0.4350 0.5920 0.7233 0.7110 1.6300 0.6088 0.5700 1.2300 0.89%65 1.5400 4.9300
PCR + SNV + Ist Der +SG 0.7815 0.4890 1.0300 0.7965 0.4770 0.6600 0.6947 0.7410 1.3800 0.5729 0.5890 1.0800 0.8571 1.7900 5.1900
PCR + SNV +2nd Der +SG 0.7501 0.5180 0.9150 0.7940 0.4800 0.7040 0.6633 0.7710 1.5200 0.5472 0.6010 1.1500 0.9077 1.4600 4.2000
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5 WUFAERE RIS PR %
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S%ME el 4wz 2%E WEE 4xhzE S5E WEE £xmz SHE WEE 4wz S%E el admz
WX1 2,27 214 -0.13  0.47 0.64 0.17 3.6 3.46  -0.15 1.91 2.02  0.11 16.68 16.80  0.12
WX8 2,00 1.83  -0.18 1.75 1.84  0.09  3.19 3.28 0.09 2.78 2.65 -0.13 1573 15.81  0.08
WX12 1,32 1.40 0.08 1.33 1.29 -0.04  3.37 3.46 0.09 1.04 1.06  0.02  13.58 13.30 -0.28
WX20 2,02 1.94 -0.08 1.0l 112  0.11 316 312 -0.04 154 164 0.10 1679 16.78 0.0l
WZ4 1.66 1.62  -0.04 0.66 0.5 -0.07  2.56 2.72 0.16 2.98 279 -0.19 11.76 11.69 -0.07
WZ9 117 0.97 -0.20 233 247  0.14  2.67 2.85 0.18 415 428 0.13 1581 1553 -0.28
WZ11 2000 1.97 -0.12 108 1.10  0.02  2.25  2.33 0.08 2.06 2.09 003 1560 1561 0.0
WZ15 1.77  1.85 0.08 1.08 0.96 -0.12 253 2.7 0.18 1.09 1.04 -0.05 16.8 16.99  0.13
WZ22 213 2.27 0.14 0.81 092 0.1 277 2.82 0.05 2.0 1.98 -0.03 13.80 13.77 -0.03
WZz27 222 212 -0.10 0.37 0.31 -0.06 4.17 4.26 0.09 3.2 3.06 -0.16 18.02 18.16 0.14
iy 187 181 -0.05 1.09 1.12  0.04  3.03 3.10 0.07 2.28 2.26 -0.02 1546 1544 -0.02
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