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Path Analysis of Soil Nutrient Elements and Content of Geniposide

RAO Ya-qi, LUO Guang-ming” , GONG Yu-hong, WEI Chun-hua, YUAN Yuan-jian, ZHANG Feng-ho
(School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract ] Objective: To study the relationship between soil nutrient elements and the content of
geniposide. Method: The HPLC method and the correlation method of soil elements were used to determinate the
content of geniposide and the 11 soil nutrient elements in 52 producing areas. The correlation analysis and the
regression analysis were conducted to analyze the two test results. A path analysis was conducted to define direct
effects, indirect effects and combined effects of nutrient elements on the content of geniposide. Result; The
correlation analysis results showed extremely significant or significant relations among the nutritional elements.
Three nutrient elements with statistical significance were selected by stepwise regression analysis, namely effective
copper, effective manganese, and effective zinc. According to the path analysis, the order of the three nutrient
elements in the comprehensive effect on the content of geniposide is effective copper, effective manganese and
effective zinc, among them, effective zinc had an effect in negative correlation. Conclusion: Soil nutrient elements
and the content of geniposide have a certain correlation. The results of this paper provide the relevant reference
theory for guiding standardized cultivation and improving the quality of gardenia. However, as the growth process
and quality of Gardeniae Fructus are affected by many factors, the comprehensive analysis on other factors shall be
further studied.
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Table 1  Information of collecting Gardeniae Fructus sample in

producing areas

H 1y ;AR /A SR S 1 ]

baniij 10 2015-10-28—2015-11-03
Firy 6 2015-10-30—2015-11-05
i RAN 6 2015-10-28—2015-11-02
W 9 2015-11-05—2015-11-10
W 7 2015-10-28—2015-11-04
tpl| 8 2015-10-29—2015-11-05
SO 6 2015-11-05—2015-11-11
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Table 2 Mass fractions of 11 soil nutrient elements and geniposide in 52 producing areas

7= Hb X\ /g X,/mg X3/ mg Xy/m Xs/mg Xg/mg X;/mg: Xg/mg- Xg/mg+  X,g/mg- X, /mg- Y%
%5 kg ™! kg™ kg™ kg™ kg™ kg ™! kg™ kg ™! kg ™! kg ™! kg ™!

1 13.1 35.8 267. 00 110 1.74 0.19 0.220 1.310 15.2 8.61 0. 361 4.885
2 25.8 35.0 5.08 174 2.20 0.28 0. 300 1. 020 16.6 50. 40 0. 602 4.565
3 17.8 117.0 1.42 258 0. 36 0.28 0. 400 0.942 19.1 2.17 1.200 3.691
4 18.7 93.2 2.73 55 0.52 0.12 0.740 0. 842 167.0 9.16 2.250 3.663
5 19.2 69. 1 36.20 136 3.00 1.28 0.520 0. 693 30.0 100. 00 0. 883 3.340
6 21.9 101.0 56 78 1. 40 0.52 0. 300 0. 665 14.7 79.30 0.673 3.832
7 22.1 157.0 33 126 0.79 0.34 0. 560 0.949 38.8 122.00 2. 150 3.558
8 22.2 126.0 10. 00 235 0.72 0. 60 0.530 0.760 20.0 110. 00 2.230 6.393
9 22.0 53.3 4.03 35 0.04 0.07 0. 330 0.337 10.2 1.95 0.903 0.753
10 33.5 91.6 1.32 32 0. 04 0. 06 0. 550 0.978 35.2 1.99 0.974 3.126
11 40.5 143.0 18.50 92 0.42 0.12 0. 190 0.764 153.0 69. 50 1.580 1.398
12 20. 1 85.7 .64 130 1.74 0.44 0.270 0.538 14.7 16. 80 0.673 1. 006
13 247.0 363.0 4.80 116 0. 44 0.15 0.230 1.530 458.0 475.00 15. 100 4.378
14 15.6 85.7 14.40 174 0. 54 0.28 0. 420 1.070 38.1 90. 70 1.750 0. 841
15 53.8 282.0 19. 60 322 5.26 2.18 1. 810 1. 430 227.0 90. 80 6. 340 5.580
16 18.8 126.0 28.40 53 0.82 0.24 2.320 1. 040 185.0 79. 80 4.100 5.685
17 17.5 109.0 34 74 3.36 0.79 1.380 0.722 196.0 106. 00 1. 160 6.612
18 17.9 132.0 .57 110 4.93 0.95 1.730 0. 667 169.0 104. 00 0.933 6.769
19 17.7 117.0 5.71 90 5.41 0.96 1.740 0. 600 173.0 100. 00 0.963 5.993
20 17.7 140.0 11.20 131 9.48 1.23 1. 050 0. 800 167.0 13. 60 0.954 6.959
21 18.2 126.0 13.00 177 8. 18 0.94 1. 040 0. 659 147.0 80. 50 0.733 5.741
22 17.9 110.0 .25 134 8.90 1.02 0.915 0.542 100. 0 79.70 0.743 6. 700
23 11.9 51.6 1.42 15 0.17 0. 06 0.120 0.314 35.0 0.93 0.211 3.134
24 19.3 92.4 3.16 104 20. 80 0.38 0. 402 0. 396 11.1 7. 44 0. 401 3.676
25 19.2 101.0 2.10 61 14.20 0.62 0. 442 0. 385 15.4 13. 60 0. 482 4.126
26 24.3 93.2 3.74 40 13.20 0.75 1. 140 0.359 16. 1 9.36 0.421 6. 194
27 24.8 117.0 4.31 64 17 0.15 0.976 0. 481 38.9 71.80 3.090 1.119
28 10.3 77.4 7.40 65 .21 0.11 0.483 1. 640 15.5 15.70 0.632 1. 148
29 24.4 93.2 15. 80 104 1. 46 0. 60 1.250 0.434 38.2 102. 00 3.690 4. 166
30 33.9 110.0 3.35 120 0.10 0.10 0.211 0.494 119.0 9.49 2.990 1.229
31 50. 1 174.0 6.72 52 0.07 0.09 1. 080 0.272 177.0 4.48 1.810 3.417
32 55.2 248.0 79 99 4.88 1.06 2.670 0. 826 172.0 69. 10 2.680 4.046
33 34.1 84.9 16. 50 114 5.83 0.50 0. 543 0.670 63.6 42.50 4. 480 3.090
34 33.1 148.0 14.30 48 4.08 0.78 1. 150 0.653 187.0 60. 50 4.710 4.618
35 46.9 149.0 4.99 46 0.24 0.12 0.332 0.237 233.0 8.26 2.730 1.861
36 115.0 480.0 52.00 140 28. 60 16. 30 1. 430 3.870 531.0 444.00 31.300 1.372
37 9.0 50.8 8.27 149 7.45 1.94 0.513 0.812 69.8 5.82 1. 160 3.888
38 36.4 141.0 4.40 97 0.26 0.20 0.543 2. 400 36.5 38.90 2.230 5.095
39 37.8 140.0 16 37 0.53 0.12 0.251 0.376 229.0 8.67 3.000 4.291
40 23.6 214.0 19. 80 106 2. 64 0.34 0.573 1.120 147.0 53.60 1. 660 5.194
41 38.1 167.0 1.52 108 2.49 1.40 0.563 0.539 80.5 69. 50 1. 300 5.563
42 18.1 217.0 23.30 40 1.48 0. 60 2.670 0. 425 144.0 37.90 2. 060 5. 868
43 9.7 67.4 12.20 93 3.62 1.65 0. 644 0. 348 246.0 49.30 1. 080 3.278
44 22.8 126.0 13.40 167 5.30 2.75 1.090 1. 050 132.0 73.50 1.920 4.862
45 20.0 132.0 4.60 172 6.59 4.11 0.915 0.738 141.0 90. 30 1. 340 4.826
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g2
7 X, /g X,/mg- X;/mg- X,/mg- Xs/mg- X¢/mg+ X,/mg- Xg/mg- Xg/mg+  X,/mg- X, /mg- /%
R kg ™! kg ™! kg™ kg ™! kg™ kg ™! kg™ kg ™! kg ™! ke ™! kg ™!
46 20.1 117.0 5.08 114 12.20 0.62 0.483 0.633 174.0 78.50 0. 803 5.314
47 18.3 92. 4 50. 50 214 6.56 .14 1. 850 0. 691 57.1 72. 10 3.620 2.649
48 31.1 142.0 66. 70 301 9.89 2.44 0. 986 1. 090 127.0 7.61 3.240 5.221
49 31.4 116.0 65. 90 119 12. 60 2.26 2. 150 1.760 171.0 105. 00 3.270 4.011
50 32.2 116.0 10. 20 153 14.40 5.36 0. 764 1.380 151.0 63. 80 1.180 4.324
51 21.2 132.0 1.23 36 0.22 0.08 0.513 0.412 203.0 6.34 1. 380 3.838
52 18.7 116.0 2.05 34 1.74 0.30 0.452 0. 468 203.0 59.30 2.310 5.111
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Table 3 Correlation coefficients matrix among indexes
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HC 2 X, X, X, X, X X, X, X, X, X0 X, Y
X, 1

X, 0.735% 1

Xy -0.034 -0.056 1

X, 0.330%  0.644%  0.171 1

X 0. 096 0.321"  0.090 0.606% 1

Xg 0.278"  0.600%  0.128 0.913%  0.703% 1

X, -0.024 0.337  0.051 0.145%  0.224 0.226 1

X 0.416%  0.579%  0.279"  0.750%  0.401%  0.706%  0.143 1

X, 0.661%  0.780% -0.035 0.487%)  0.280"  0.542%  0.274"  0.4157 1

Xip 0.800%  0.750%  0.024 0.613%  0.303"  0.573%  0.155 0.597%  0.680% 1

Xy 0.697%)  0.824%  0.095 0.844%  0.4357  0.779% 0.170 0.720%  0.729%  0.825%7 1

Y -0.082 0. 054 0. 047 0. 151 0.141  -0.088 0.366% —0.090 0. 098 0.007 -0.196 1
F:"P<0.05,2P<0.01,
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Table 4 Path coefficient of content of geniposide and nutrient elements
) ) ESEREEN-qQNE= 2 (D]
SR ZaEH AR R EEER)
X7 XI] XIO

X, 0. 365 475 0. 403 - -0.116 110 0.078 585

Xy, -0.196 215 -0.683 0.068 510 - 0.418 275

Xio 0. 005 990 0.507 0. 062 465 -0.563 475 -
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