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[ Abstract | Objective; To establish the content determination method for flavonoids ingredients
(' quercetin-3-rutinoside) in Guizhou Miao medicine Laportea bulbifera, find out the dominant environmental factors
which impact the original differences of quality in Guizhou Miao medicine L. bifera by gray correlation analysis,
and discuss the influence of environmental factors on formation mechanism of quality in medicinal materials L.
bifera. Method: HPLC method was employed to measure the difference of quercetin-3-rutinoside content of
Guizhou Miao medicine L. bifera from different producing areas, with acetonitrile-methyl alcohol-water (15:15:70)
as the mobile phase. The wavelength was set at 360 nm. The ammonium nitrogen, available phosphorus, available
potassium, pH and water in the soil of different producing areas were determined by soil nutrients tester;
geographical climatic factors were obtained by consulting the meteorological department near the place of origin and
by GPS and altitude meter. The correlation between flavonoids ingredient ( quercetin-3-rutinoside) content and

climate and soil factors was analyzed by grey correlation analysis. Result: The content of quercetin-3-rutinoside of
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L. bifera from different producing areaswas 0.094 6-4.969 mg-g ' due to the great influence of geographical
climate factors. Conclusion: The established determination method for flavonoids contents of medicinal material of
L. bifera is easy, fast, accurate and feasible. It can be used as the quality control method for medicinal materials
L. bifera. The dominant environmental factors were ensured by gray correlation analysis. It provides preliminary
experimental basis for selection of excellent germplasm resources and GAP standardized planting. It also provides
experimental basis to improve the quality standard of the medicinal materials of Guizhou Miao medicine L. bifera.
[ Key words ]

Miao medicine Laportea bifera; contents of quercetin-3-rutinoside; environment factors;

formation mechanism of quality; grey correlation degree
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Tablel Collected information of Laportea bulbifera and climate factors in different producing areas
) . i e N GEE EHR FEAE 7 AR EE
No. ki) R 4R I (8] Jm 1 1 % B8 b [ K /% d
/mm
1 MRS AR ST 2013-05-31 2517.3 26. 859 965 104. 697 022 13.4  1445.8 854.1 22.0 245
2 RNk E AR 2013-05-31 2516.6 26. 859 864 104. 696 961 13.4 1445.8  854.1 22.0 245
30 BN EKIES 2013-06-01 2095.6 27.074 325 104. 615 547 13.4  1445.8  854.1 22.0 245
4 SMETRERAH 2013-06-01 2 380. 6 26. 944 047 104. 408 548 11.2 1812.0 950.9 17.0 210
50 BT B g 2013-06-02 2 474.4 26.706 144 104. 628 671 11.2 1812.0  950.9 17.0 210
6 SR B PHTT K FH AR 2013-06-11 1 346.0 26. 443 172 106. 455 413 15.3 1354.0 1129.5 24.0 270
7 MBS Rl 2013-07-13 1113.0 26. 305 529 107.015 217 15.3 1354.0 1129.5 24.0 270
8  HIECAS TR 2013-07-13 1113.0 26. 305 529 107.015 217 15.3 1354.0 1129.5 24.0 270
9 RN TR 2013-08-01 1811.8 26.763 236 104. 136 866 1.2 1812.0 950.9 17.0 210
10 SN EILE S 2013-08-19 1.700.2 27. 896 292 108. 722 288 16.0  1300.0 1240.0 27.5 295
11 BNk B 2 A 2013-08-20 2285.3 27.912 732 108. 693 364 16.0  1300.0 1240.0 27.5 295
12 SeNFEE L E & T 2013-08-20 2243.1 27.910 249 108. 692 162 16.0 1300.0 1240.0 27.5 295
13 BN AR L o] 7 2013-08-20 1791.1 27.901 592 108. 703 905 16.0  1300.0 1240.0 27.5 295
14 BENARBE B B 2013-08-22 819.8 27.970 945 108. 776 036 16.5 1228.0 1378.3 27.3 293
15 StONAAREEL 3w 2013-08-22 816. 2 27.971 136 108. 778 266 16.5 1228.0 1378.3 27.3 293
16 SMNEBITE4LTH 2013-10-02 908. 0 26.593 469 108. 312 478 16.5 1239.3 1133.0 25.4 286
17 WMETE4LH 2013-10-02 948.0 26. 584 389 108. 320 865 16.5 1239.3 1133.0 25.4 286
18 SN GV E A 2013-10-03 1 650. 4 26. 576 807 108. 345 461 16.5 1239.3 1133.0 25.4 286
19 St NS0 B R 2013-10-04 639.9 26.388 810 108. 414 595 16.7 1186.0 1220.0 26. 4 300
20 BEANTT A SV Hh 4% 2013-11-17 1015.8 26.916 523 107.033 617 12.8 1084.7 1258.5 22.3 277
21 BEINIFIH VT g% 2013-11-17 1024.4 26. 923 006 107. 038 743 12.8 1084.7 1258.5 22.3 277
22 BINSRBHKHE EsKR 20140824 1320.5 26.752 162 106. 827 413 12.8 1084.7 1258.5 22.3 277
23 HNESC RN 2014-06-27 1245.5 26.971 421 106. 843 154 12.6  1324.9 1235.2 22.5 270
24 SNSRI 2014-07-23 1945.2 26.053 214 107. 696 241 16. 1 1158.0 1431.1 24.8 300
25 AR BRI 2014-09-07 2350.4 42.194 452 127. 484 482 4.0 23525 800.0 23.9 140
26 mMEWEREZEFL  2014-10-23 2515.0 25.153 150 102. 260 700 15.8  2287.0 846.5 19.7 245
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Fig. 1 HPLC chromatograms and UV spectrogram of sample

solution and sample solution corresponding chromatographic peak
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Table 2 Result of average recovery test of quercetin-3-rutinoside in

Laportea bulbifera

FRbed FEGL PR AR AR B FXE RSD
/g /mg /mg /mg /% /% /%

0.750 6 0.985 0.780 1.759 99.23 97.44 2.3
0.750 0 0.984 0.780 1.724 94.87
0.750 7  0.985 0.780 1.751 98.21
0.7502 0.984 0.910 1.902 100.88  99.30 1.5
0.750 5 0.985 0.910 1.876 97.91
0.750 1  0.984 0.910 1.886 99.12
0.7509 0.985 1.250 2.253  101.44 102.59 1.2
0.750 7  0.985 1.250 2.284 103.92

0.7509  0.985 1.250 2.265 102.40
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x3 AAFHEALRAKRAMPRHEEMI-ZETE - ATRES *4 TEEFHSENTE
#(n=3) Table 4 Content result of soil factors
Table 3 Result of quercetin-3-rutinoside content in Laportea bifera
AR A B g,
in different producing area(n =3) No. ISR , R . Gk . pH kay
N/mg-kg ™ P/mg-kg "~ K/mg-kg ™ /%
No. T AE T B 52 F 3-S5 A 1 151.0 60. 0 495.0 6.55 13.92
KRy . -1
T /mg-g
2 61.0 60.0 825.0 6.71 11.48
1 Bt AR ST 0.112
3 57.0 30.0 111.5 5.91 15.77
2 BtMBEE ARSI 0.736
4 54.0 150.0 224.5 7.37 14.44
3 SN BT K I S 1.335
5 18.0 120.0 281.5 7.63 7.30
4 SEMETHeH 0.450
6 9.5 55.0 74.5 5.96 2.22
5 SR T -
7 9.0 30.0 42.0 6.22 3.16
6 SUNBHKM%ZZ 4.969
8 9.0 30.0 42.0 6.22 3.16
7 BB SRS HL T -
9 22.0 35.0 96.0 7. 06 6.12
8 S AE SR LG -
10 51.0 32.5 485.0 7.55 10.22
9 SN T B A Sk 0.272
11 22.0 32.5 349.5 7.37 5.31
10 SEHAEEILE L -
12 11.0 32.5 178.0 7. 66 3.85
11 S AL LB g A -
13 40.0 127.5 578.0 6.53 8.43
12 SEINAEHE LB A T 0.500
14 107.0 30.3 128.0 4.55 5.37
13 S 7 B 0.702
15 28.0 50.0 128.0 6.70 3.12
14 SNFAEEE 5% -
16 59.9 6.0 358.0 5.07 4.29
15 MR PR E 5 B -
17 75.3 8.4 699.5 5.09 7.01
16 S A ILE 4 LBl 0.529
18 28.6 5.1 533.0 5.78 4.42
17 SN B VLR B 20 B -
19 31.3 5.2 458.0 5.81 5.09
18 SO B VLR A -
20 23.3 16.6 849.5 7.87 7.08
19 Bt N S B E A -
21 21.3 17. 4 174.5 7.89 4.30
20 Bt T PH EL 28 V1 b 4% E A peh 0.095
22 22.4 18.9 133.0 7. 80 8. 18
21 St FF BH £ 5 Vb 4 i Ak -
23 32.5 5.4 3150.0 5.62 3.86
22 BEMBEBHAK L B KR 2.395
24 20.8 7.0 299.0 6.55 2.76
23 SN SCE AT 1.749
25 46.3 8.1 1966. 0 6.06 11.12
24 SHMEA R EL -
26 15.1 6.7 1100. 0 8.58 10.75
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T 3R -7 R RAG M B BB 325 A AT - T
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A (r=0.85) >4k (r =0.84) > A7
(r=0.83), 3 B Jo /i 1 0028 1 2 A B o -3 -25 7
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B VIR -3 -2 A - 0m T A RS A R Y 2 A ]
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Table 5 Grey correlation degree between quercetin-3-rutinosideand

environmental factors in Guizhou Miao medicine Laportea bifera

Whg B
i/ m 0. 84
“iEE N/° 0.93
G E/° 1.00
AR IR/ C 0.98
AR H RS 4/h 0. 94
AR PR/ mm 0.93
7 AR C 0.99
ToFEW/d 1.00
B A N /mg-kg ™! 0.89
A P/mg-kg ™! 0. 85
HRH K/mg-kg ™! 0.83
pH 0.91
K53/ % 0.94
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