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Table 1  Laboratory reference value statistics of two phenolic matters for Magnolia officinalis sanpls
/(mgeg™ /(mg°g D /(mgeg™» /(mgeg 1)
199 4. 40 2 190~ 87. 900 15. 40 30 26. 60 1. 760 ~56. 510 15 60
199 6. 90 0 030~ 45.610 9. 60 30 830 0. 690 ~43. 490 11 00
14
, 229 30 ,
(principal component regression, PCR ), (partial least
squares, PLS) (modified PLS, MPLS ) .
(SEC ), (RSQ1 ), [ SEP (C)]
(RQ2 ), , ,
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, “3,6, 6 17 (3 N Figure 1 The ten random spectrums of Magnolia officinalis samples
6. 6 ) “2, 4, 4, 1”7 s RSQ1 0. 974,
0.968, SEC 0. 120, 0. 149; RSQ2 , 0. 966, SEP (C)
0.211  0.205. ) .
) “3, 6, 6, 17 > RSQ1 0.977, SEC 0. 205,
RSQ2  SEP (C) 0.954 0. 337,
2 2
Table 2 The effects of mathanatic methonds of NIRS calibration on the two phenolic matters in Magrolia officinalis
SEC RQ1 SEP (C) RSQ2 SEC RQ1 SEP (C) RSQ2
L 2 21 0 258 Q %6 0.393 0. 947 Q203 Q 954 0. 385 0.87
L 4 41 0239 Q971 0.339 0. 961 Q 207 Q M7 0.320 0.917
L 6 6 1 Q252 Q %7 0. 349 0.959 Q 207 Q M3 0.318 0.917
L 8 8 1 Q275 Q0 %63 0. 409 0.942 Q 207 Q HU5 0.278 0.937
L 10 10, 1 Q248 Q 970 0.338 0.959 Q 268 Q 923 0.329 0.920
0254 0 %7 0. 366 0.9%4 Q219 Q M2 0.326 0.914
2 2 21 0 257 Q0 %1 0. 409 0.932 Q204 Q 934 0.267 0.942
2 4 4 1 023 0971 0.439 0.921 Q 149 Q %68 0.205 0. 966
2 6, 6 1 024 Q0 973 0.343 0.953 Q133 Q 970 0.229 0.958
2 8 8 1 0229 Q0 972 0.341 0.954 Q162 Q 962 0.269 0.943
2 10 10, 1 0233 0971 0.353 0. 951 Q178 Q 954 0.264 0. 946
0 235 0 970 0.377 0.942 Q165 Q 958 0. 247 0. 951
32 21 0252 0 %3 0.422 0.928 Q 200 Q 21 0.333 0.910
3 4 41 0214 0 976 0.372 0.94 Q 151 Q 9%7 0.271 0. 940
3 6 6 1 0205 0 977 0.337 0.9%4 Q120 Q 974 0.211 0. 966
38 8 1 0 237 0971 0.337 0.95 Q 181 Q 953 0.258 0. 945
3 10 10, 1 0 261 0 %4 0.438 0.921 Q 165 Q 959 0. 296 0.928
0242 0 969 0.374 0. 946 Q184 Q 951 0. 283 0.934
23
b °
3 s « 39 67 69 1” ’ Detrend ’
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Table 3 The effects of spectra scatter correction on NIRS calibrations for phenolic matters of Magnolia officinalis

SEC RQ!1 SEC (©) RSQ2 SEC RSQ1 SEC (©) RSQ2
& 0 239 0 %7 0. 408 0.932 0132 0 %7 0.238 0.954
SNV+D Q205 0 977 0.337 0.9%4 0120 0 974 0.211 0. 966
SNV Q205 0 977 0.337 0.9%4 0120 0 974 0.211 0. 966
D 0 239 0 %7 0. 408 0.932 0132 0 %7 0.238 0.954
MSC 0 203 0 977 0.339 0.953 0120 0 974 0.210 0. 966
24
’ ’
NIRS . ,
PCR . PCR , PLS, MPILS i NIRS .
4 ) 2 .
2 , MPLS  PIS PCR
b b b o
E o , . MPLS
PLS.
4 2
Table 4 The effects of regression methods of NIRS calibration on the two phenolic matters in Magrolia officinals
SEC RSQ1 SEP (C) RSQ2
L 4 4 1 0.239 Q971 0. 339 0. 961
2 4 4 1 0.23%4 Q971 0. 439 0.921
MPLS L, 4 41 0. 207 Q 947 0. 320 0.917
2 4 4 1 0. 149 Q 968 0. 205 0. 966
0. 207 Q 964 0. 326 0. 941
I, 4 4 1 022 Q0974 0. 351 0.9%4
2 4 4 1 0.250 Q0 967 0. 411 0. 931
PLS I, 4 4 1 0218 Q942 0. 271 0. 941
2 4 4 1 0 1& Q952 0. 272 0.943
0.218 Q 959 0. 326 0.942
L 4 4 1 0. 450 Q0 892 0. 582 0. 866
2 4 4 1 0.362 0 931 0. 580 0. 864
PCR L 4 4 1 0. 4% 0 6638 0. 455 0. 859
2 4 4 1 0.3% Q784 0. 453 0.832
0.425 0 819 0. 518 0.85
: @ : \V+D; © c L4 4 1 . 4 4
25

, MPLS “3, 6,6, 17 . SNV
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Table 5 Calibration efficieney of the phenolic matters in Magnolia officinalis by NIRS analysis
SEC RSQ1 SECV 1-VR SEP (C) RSQ2
0 205 0. 977 0.250 0929 0 337 0.954 0.08
0 120 0. 974 0.329 0952 0211 0.966 0.012
=60 - —
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Figure 2 The relevance about near infrared predict value and HPIC analyzing reality value
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Quantification of phenolic compound in Magnolia officinalis herb
by near infrared reflectance spectroscopy

YU Chong-yan, TONG Zai-kang, HUANG Hua-hong, ZHU Yu-qiu
(School of Forestty and Biotechnology, Zhejiang Forestry College, Lin’" an 311300, Zhejiang, China)

Abstract: To establish evaluating the quality of Magnolia officinalis quickly and efficiently, this paper detemined
the quantification method of phemlic compound by using near infrared reflectance spectroscopy. Under the full
wavelength, different mathematics and statistics were compared in the calibration. The statistics methods include
partial least squares (PLS), modified PLS and principal component regression (PCR). The best mathematic
method was “3, 6, 6, 17, scatter correction method was transformation of standard nomal variate (SNV ) —+
detrending (D) or SNV and statistic method was modified PLS. The correlation coefficient of calibration was above
0.97. The correlation coeflicient of exterior calibration was above 0. 95. This indicates that near infrared reflectance
spectorscopy (NIRS) is cmparable to chemical methods in both accuracy and prediction and is reliable in practical
application. [ Ch, 2fig. 5 tab. 11 ref. ]

Key words; botany; near infrared reflectance spectwscopy; Magnolia officinalis; PLS algorithm; phenolic

compounds; analysis of herb medicne



