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Abstract: The fruit of Lycium barbarum L. (FLB) is a food and medicinal herb. Identifying suitable produc-
tion regions for this plant would be beneficial to its cultivation and production. In this study, the Maxent model was
used to identify ecologically suitable regions for the growth of L. barbarum L. In addition, based on its chemical
composition, the suitable regions for production were identified by literature analysis and chemometrics. The results
show that suitable regions for L. barbarum L. culture are mainly distributed in the northwest of China; suitable
regions for the production of medicinal FLB were mainly concentrated in the district of Ningxia, Baiyin, Jiuquan
and Zhangye of Gansu, and parts district in west of Inner Mongolia. All are the traditional production regions for
FLB, which is consistent with the good quality of FLB produced in Ganzhou in ancient times, and the genuine
medicinal materials of FLB produced in Zhongning of Ningxia today. The suitable regions for edible FLB were
mainly distributed in northwest of Qinghai, Jiuquan and Zhangye of Gansu, as well as Aksu and Kizi sukirgiz of
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Xinjiang. The fruit type index of FLB in these regions is large, and the content of fructose and glucose in the fruit

is high, which satisfies the edible commodity property. The study results lay a foundation for realizing the regional

distribution and development of L. barbarum based on its different uses.

Key words: medicinal fruit of Lycium barbarum; edible fruit of Lycium barbarum; production suitability

regionalization; comprehensive evaluation
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Table 1 The distribution information of Lycium barbarum
No. Producing area Longtitude Latitude Altitude/m | No. Producing area Longtitude Latitude Altitude/m
1 Huinong, Ningxia 106.80° 39.06° 1093 48  Jinta, Gansu 99.51° 40.31° 1104
2 Huinong, Ningxia 106.61° 39.08° 1054 49  Jinta, Gansu 98.73° 40.18° 1189
3 Huinong, Ningxia 106.53° 39.01° 1054 50  Yumen, Gansu 97.86° 40.21° 1212
4 Huinong, Ningxia 106.59° 39.06° 1054 51  Yumen, Gansu 97.39° 39.97° 1657
5 Xixia, Ningxia 106.20° 38.66° 1078 52 Guazhou, Gansu 96.14° 40.53° 1188
6  Xixia, Ningxia 106.20° 38.66° 1079 53 Guazhou, Gansu 96.51° 40.53° 1198
7 Xixia, Ningxia 106.14° 38.64° 1074 54 Guazhou, Gansu 96.51° 40.53° 1198
8 Xixia, Ningxia 106.10° 38.64° 1082 55 Guazhou, Gansu 95.71° 40.06° 1534
9  Xixia, Ningxia 106.10° 38.64° 1082 56  Wulateqianqi, Inner Mongolia 109.07° 40.63° 1017
10 Hongsipu, Ningxia 105.97° 37.40° 1272 57 Wulateqiangi, Inner Mongolia 109.07° 40.63° 1017
11 Hongsipu, Ningxia 105.95° 37.40° 1330 58  Wulateqgiangi, Inner Mongolia 109.07° 40.62° 1015
12 Litong, Ningxia 106.26° 37.78° 1136 59  Wulateqgiangi, Inner Mongolia 109.07° 40.62° 1015
13 Zhongning, Ningxia 105.62° 37.50° 1188 60  Waulateqgianqi, Inner Mongolia 109.07° 40.62° 1015
14 Zhongning, Ningxia 105.93° 37.46° 1260 61 Waulateqiangi, Inner Mongolia 109.07° 40.61° 1014
15 Zhongning, Ningxia 105.93° 37.46° 1260 62 Waulateqianqi, Inner Mongolia 109.08° 40.60° 1016
16  Zhongning, Ningxia 105.72° 37.48° 1200 63  Waulateqianqi, Inner Mongolia 109.08° 40.63° 1015
17 Zhongning, Ningxia 105.72° 37.48° 1200 64  Waulateqianqi, Inner Mongolia 109.08° 40.63° 1016
18  Zhongning, Ningxia 105.72° 37.48° 1200 65  Waulateqianqi, Inner Mongolia 109.14° 40.59° 1015
19 Zhongning, Ningxia 105.72° 37.48° 1200 66  Waulateqianqi, Inner Mongolia 109.14° 40.59° 1015
20  Zhongning, Ningxia 105.68° 37.30° 1174 67  Wuyuani, Inner Mongolia 108.24° 41.18° 1023
21 Zhongning, Ningxia 105.68° 37.30° 1174 68  Wuyuani, Inner Mongolia 108.24° 41.18° 1023
22 Zhongning, Ningxia 105.99° 37.27° 1223 69  Wuyuani, Inner Mongolia 108.24° 41.18° 1023
23 Zhongning, Ningxia 105.63° 37.38° 1213 70  Wuyuani, Inner Mongolia 108.20° 41.16° 1023
24 Zhongning, Ningxia 105.63° 37.29° 1312 71 Hangjinhouqi, Inner Mongolia 106.99° 40.96° 1035
25  Zhongning, Ningxia 105.57° 37.31° 1347 72 Hangjinhouqi, Inner Mongolia 106.99° 40.96° 1035
26  Shapotou, Ningxia 105.13° 37.54° 1189 73 Hangjinhougqi, Inner Mongolia 106.98° 40.95° 1036
27  Shapotou, Ningxia 105.43° 37.51° 1179 74  Hangjinhouqi, Inner Mongolia 106.96° 40.93° 1036
28  Shapotou, Ningxia 105.40° 37.54° 1170 75  Geermu, Qinghai 94.78° 36.44° 2754
29  Yuanzhou, Ningxia 106.16° 36.40° 1496 76  Geermu, Qinghai 94.81° 36.44° 2778
30  Yuanzhou, Ningxia 106.16° 36.45° 1525 77  Geermu, Qinghai 95.75° 36.44° 3178
31 Yuanzhou, Ningxia 106.10° 36.37° 1517 78  Dulan, Qinghai 96.42° 36.45° 2718
32 Jingyuan, Gansu 105.27° 36.85° 1757 79  Dulan, Qinghai 96.40° 36.45° 2 696
33 Jingyuan, Gansu 105.16° 36.93° 1679 80  Delingha, Qinghai 97.42° 37.24° 2 862
34 Jingyuan, Gansu 105.16° 36.93° 1679 81  Delingha, Qinghai 96.74° 37.35° 2817
35 Jingyuan, Gansu 105.02° 37.00° 1630 82  Delingha, Qinghai 96.72° 37.32° 2810
36  Jingyuan, Gansu 105.02° 37.00° 1630 83  Delingha, Qinghai 97.16° 37.30° 2 815
37  Jingyuan, Gansu 104.86° 37.03° 1595 84  Wulan, Qinghai 98.35° 36.96° 2924
38  Jingyuan, Gansu 104.86° 37.03° 1595 85  Jinghe, Xingjiang 82.65° 44.54° 332
39 Jingtai, Gansu 94.78° 36.44° 2754 86  Jinghe, Xingjiang 82.60° 44.60° 295
40  Gulang, Gansu 103.51° 37.54° 1716 87  Jinghe, Xingjiang 82.70° 44.56° 308
41 Gulang, Gansu 103.51° 37.54° 1716 88  Jinghe, Xingjiang 82.63° 44.62° 301
42 Gulang, Gansu 103.46° 37.48° 1835 89  Jinghe, Xingjiang 82.75° 44.54° 316
43 Gulang, Gansu 103.40° 37.54° 1817 90  Jinghe, Xingjiang 82.68° 44.56° 312
44 Ganzhou, Gansu 100.60° 38.87° 1 469 91  Jinghe, Xingjiang 82.65° 44.57° 305
45 Ganzhou, Gansu 100.60° 38.87° 1469 92 Jinghe, Xingjiang 82.62° 44.58° 303
46  Linze, Gansu 100.28° 39.31° 1379 93 Jinghe, Xingjiang 82.64° 44.59° 293
47  Jinta, Gansu 99.49° 40.29° 1128 94 Jinghe, Xingjiang 82.73° 44.52° 325
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Figure 1 Response curve of ecological factors for L. barbarum (A: Altitude; B: Standard deviation of seasonal variations in temperature;

C: Soil type; D: Vegetation form)
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Figure 2 The content of chemicals composition in fruit of L. barbarum. The red lines mean Mean + SD
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Figure 3 Heatmap of correlation coefficient between chemicals content and environmental factors for L. barbarum
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Table 2 The model of relation between chemical contents and environmental factors. Notes: x,, Radiation intensity; x,, Sunshine duration;

x5, Relative humidity; x,, Altitude; x;, Isothermality; x, Seasonal precipitation variation coefficient; x,, Average annual temperature change

range; xg, Standard deviation of seasonal variation of temperature; x,, Average monthly temperature difference between day and night; x,,,

Soil clay content; x,,, Average annual precipitation; x,,, January precipitation; x,,, February precipitation; x,,, March precipitation; x,5, April

precipitation; x,, May precipitation; x,,, June precipitation; x,,, July precipitation; x,4, August precipitation; x,,, September precipitation; x,,

October precipitation; x,,, November precipitation; x,;, December precipitation; x,,, Average annual temperature; x,s, January temperature;

X, February temperature; x,,, March temperature; x,,, April temperature; x,,, May temperature; x,,, June temperature; x,,, July temperature;

X3, August temperature; x,;, September temperature; x,, October temperature; x5, November temperature; x;;, December temperature; x;,,

The driest season precipitation; x5, Average temperature in the driest season; x5, The driest month precipitation; x,,, The coldest season pre-

cipitation; x,,, Average temperature in the coldest season; x,,, The lowest temperature in the coldest month; x,; The warmest season precipita-

tion; x,,, Average temperature in the warmest season; x,s, The highest temperature in the warmest month; x,,, The wettest season precipita-

tion; x,,, Average temperature in the wettest season; x,; The wettest month precipitation

No. Component Regression equation Pvalues Adjust R?

¥,  Zeaxanthin »,=0.206 254 8 - 0.00210 96x,- 0.005 089 3x,,~ 0.026 519 5x;,+ 0.004 533 2x,, 331E-11 0.4439

»,  p-Cryptoxanthin »,=0.001 576 = 0.000 072 49x,,~ 0.000 136 5x,,~ 0.000 010 64x,, ~ 0.000 084 66x,;+ 1.72E-10 0.4355
0.000 102 Ox,

y;  p-Carotene y3=10.035737 - 0.007 060x,, = 0.005 896x,, = 0.006 281x,, — 0.012 755x,, + 0.007 614x,, 3.06E-12 0.4771

v, Zeaxanthin dipalmitate y,=-18.427 7+ 0.004 586x,— 0.118 425x,+ 0.606 201x,+ 0.740 070x,;+ 1.136 655x,,+ 2.14E-12  0.538
0.929 495x5,~ 0.479 786x,,~ 0.581 787x,,— 0.330 538x,,~ 0.551 557x,,

»s  Total carotenoids Y5 =24.3219-0.165 Ox, + 1.376 46x; + 1.107 55x,5 + 1.670 88x,, + 1.391 11x;, - 2.08E-14 0.5927

0.273 9x, - 0.529 97x,, -~ 0.473 58x,; - 1.262 67x,,
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No. Component Regression equation Pvalues Adjust R?

s Neutral polysaccharides y,=80.159 32 - 0.355 79x, = 0.707 18x,, — 1.414 06x,, = 1.219 59x,, + 1.082 78x;5 — 6.78E-12  0.5622
0.894 85x;, + 1.325 43x,, — 0.283 31x,, + 0.359 26x,,

y;  Acid polysaccharides ¥;=9.148 24 + 0.135 99x + 0.101 36x,, — 0.083 09x,, 1.37E-09 0.369 2

vy Total phenolic Vg = 6.845 64 +0.412 99x,5 + 0.291 96x,, + 0.365 91x;, — 1.018 24x,, — 0.042 45x,, 2.39E-10 0.463 3

v, Total flavonoids Yo =-5.465 896 - 0.112 732x, + 0.003 628x, — 1.827 112x,, = 1.139 439x,, - 0.344 761x + 5.53E-06 0.679 8
0.477 422x,4 + 0.231 034x,5 + 0.220 894x,, + 1.245 965x,, — 0.292 422x,, - 0.199 244x,, +
0.230 241x,; - 0.718 579x,4

¥, Betaine Vi = 18.748 48 — 0.055 38x, — 0.965 68x,, — 3.270 28x,, — 2.288 40x,, + 1.876 48x;;, 6.23E-11 0.5517

v, Protein Y =72.621256 1+ 0.137 250 5x, = 0.002 735x; + 0.363 642x;, + 0.289 77x;, + 241E-11 0.4918
0.103 814 6x,, — 0.603 991 1x,, — 0.172 843 1x,4

»,, Fructose Y1, =331.3 -0.003 527x, + 0.104 8x, + 0.026 91x, — 4.621x, + 2.637x, + 2.738x;, — <2.2E-16  0.9852
2.956x,, + 0.359x;5 + 9.471x,, — 2.398x,, — 2.405x,, + 2.582x,,

;3 Glucose Y13 =451.622 46 - 0.010 031x, + 0.056 359x, + 0.050 514x, + 0.528 615x, -~ 0.974 702x, -  <2.2E-16  0.9817
0.077 919x, + 1.242 797x, + 4.221 319x,, — 4.653 498x,, — 3.008 636x,5 + 3.558 910x;,, —
1.117 499x;, — 2.156 630x;, — 2.201 215x,, = 0.111 315x,5 + 3.097 005x,,

Vs Sucrose V4= 12.44 +0.000 384 2x, = 0.002 907x, + 0.009 014x, + 0.066 31x,5 — 0.092 68x,, + <2.2E-16  0.8093
0.010 16x,5 + 0.023 99x;; = 0.022 72x,, — 0.035 47x;, + 0.010 29x,, — 0.022 89x,,

s Maltose Y15 =3.036 29 + 0.202 90x,, + 0.081 58x,, — 0.258 88x,, <2.2E-16 0.6136

Vi Glutamic acid V16 =451.987 96 = 9.318 31x, — 0.498 64x, - 17.700 01x,, - 13.213 23x,, + 2.786 72x,5 + <2.2E-16  0.7198
1.906 54x,, + 5.687 64x,, — 1.443 30x,, - 2.832 14x,,

v,; Alanine Vi, ="423.856 98 +26.857 13x5+ 0.212 76x, = 51.525 47x,, + 11.245 34x,; — 5.608 Olx,, - <2.2E-16  0.8556
10.490 46x,, + 10.288 42x,

s Hydroxyproline Y15 ="6.030 169 2 + 0.036 182 2x, — 0.000 568 1xy + 0.096 650x,, — 0.019 082 9x , + <2.2E-16  0.8612
0.097 936 2x,, = 0.039 236 1x,,+ 0.312 212x,, + 0.032 922 7x,, - 0.071 307 9x,, +
0.040 639 2x,, — 0.038 425 1xy5 + 0.053 350 2x;, + 0.035 562 7x,, = 0.093 847 6x,4

Vo Lysine Y19 =20.108 32 = 0.197 22x, + 5.885 1x,; + 1.262 33x,, — 3.793 31x,, + 0.537 49x,; + <2.2E-16  0.9366
0.573 24x,, + 0.908 34x;5 — 1.167 98x,, — 3.026 31x;, — 0.168 3x;5 + 4.957 43x;, —
0.630 26x,, = 0.747 16x,; + 0.909 26x,, — 1.832 64x,,

¥y Glutamine Yy ="735.988 81 +0.161 58x, +2.600 lx, + 8.238 66x, — 3.494 74x, + 8.011x, - <2.2E-16 0.8225
23.680 29x;, +9.341 62x,, + 18.614 86x,,

¥y, Serine Yy, =-1350+0.179 7x, + 21.31x5 + 1.773x, + 14.66x, = 0.257 2x, = 14.68x, = 5.298x,, + <2.2E-16 0915
11.11x,, — 26.18x,, + 6.816x,, + 18.64x,,

¥,, Citrulline 5, =250.578 16 + 0.078 67x, — 11.436 93x, + 1.639 03x, — 18.405 28x,, + 2.465 04x,, - <2.2E-16 0.6754
50.008 lx,, +4.063 76x,5 + 18.846 5x;,

¥, Arginine ¥y3=172.876 + 11.109x,, + 41.535x;, = 136.286x,, + 10.375x,; = 12.332x,, 2.92E-15 0.5942

¥, Aspartic acid 2, =303.294 2 + 0.958 6x, + 10.431 5x,, — 43.932x,, + 8.628x,; + 5.3407x,, — 9.505 3x;, -  <2.2E-16  0.692 8
10.432 2x,,

¥,s Asnparagin Vo5 =114 7+ 0.139 6x; — 24.19x, +27.27x,, = 13.51x,5 + 5.198x,, = 59.59x,, + 36.62x,, —  <2.2E-16  0.900 1
2.339x,, — 23.72x,, — 8.57x,, + 5.091x,,

v GABA V6= —38.648 896 + 0.008 729x, — 0.572 554x, — 0.035 023x, + 0.023 51x,, - 1.344 205x,, -~ <2.2E-16  0.8726
1.090 986x,; + 0.511 728x,5 = 0.186 655x,5 + 0.934 137x;, + 0.703 033x;, + 1.301 243x;, -
1.600 242x,, - 0.170 576x,, — 0.028 769x,,

¥y, Methionine V5, =16.494 370 3 - 0.001 626 4x, — 0.856 271 9x,, = 1.090 167 4x,, + 0.099 139x,, + <2.2E-16  0.7335
0.173 756 8x,5 — 0.230 753 3x,, + 1.426 185 6x,, — 1.051 769 9x,,

v, Phenylalanine V2 =5.000 61 - 0.319 43x; - 1.634 13x,, — 0.037 86x,, + 0.238 42x,; — 0.067 76x,, + 7.78E-13  0.5503
1.070 14xy, - 0.149 5x,,

¥y Proline V2o =T177.673 +20.533x, + 131.606x,, = 91.966x,, + 22.328x,, — 8.06x,, + 30.316x;, — <2.2E-16 0.718 5
59.162x,, +23.529x,,

v3, Threonine V3 =109.297 + 0.922 5x, + 2.323 5x, - 1.922 5x, - 15.749 6x, — 0.7854x,, — 15.232 8x,, + <2.2E-16  0.724 8
3.168 2x,5 +4.016 6x;, = 5.296 6x;, — 1.562 9x;; + 13.231 9x;,

3, Tryptophan 3, =32.329 597 6 — 0.463 908 2x; — 0.001 012 6x; +0.212 903 4x,; — 0.216 249 8, + 491E-13 0.562 1
0.096 804 4x,, — 0.134 250 6x,, + 0.094 003 2x,,

v;, Tyrosine V3, =13.299 08 — 0.988 41x,, + 1.461 21x,5 + 0.343 09x,, - 1.731 78x,, <2.2E-16  0.657 8

»33  Valine 33 =109.359 554 = 0.006 006x; — 0.209 613x,, + 0.680 462x,; + 0.456 238x,; — <2.2E-16  0.6853
0.643 298x;, — 1.491 717x,, + 0.414 893x,,

»3, Leucine 3, =101.636 07 - 0.132 167x, — 0.501 552x, + 0.010 507x, — 0.026 243x,, + 0.506 04x,,+  <2.2E-16  0.8116

0.299 252x,, ~ 6.126 133x,, + 0.700 453x,, + 0.288 294x;, — 0.702 286x,, ~ 0.215 384x,,
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No. Component Regression equation Pvalues Adjust R?

35 Isoleucine V35 =4.432 25 - 1.599 46x,, = 0.056 32x,, — 1.485 8x,; + 0.347 16x,5-0.163 21x,, + <2.2E-16 08187
0.259 38x,; — 0.267 02x,, + 1.195 04x,, — 0.116 87x,,

5 Uracil Y36 =—101.7 = 0.277 6x, + 0.017 41x, — 5.021x,, — 0.882 4x,, — 6.71x,, + 9.05x,, + 1.816x,, — <22E-16  0.7352
0.996 5x,, = 1.006x;, + 1.484x,, = 0.710 8x,, + 3.518x,, — 0.685 1x,, + 0.554 4x,, — 0.968 4x,q

vy, Guanosine V3, =—81.83+0.161 9x, + 0.003 023x, — 4.04x,, + 0.832 9x,, = 2.658x,; + 5.169x,, + <2.2E-16 0.878 3
0.898 8x,; — 0.508x,, + 2.37x;, — 0.483 8x,, + 0.662 6x,, — 0.774 lx,,

vy 2-Desoxyuridine 55 = 0.053 18 = 0.001 203x, — 0.001 739x, + 0.000 076 53x, + 0.005 061x,, + 0.005 785x,, - <22E-16  0.751 1
0.003 084x,, + 0.000 350 3x,, +0.007 261x,, — 0.003 963x,, + 0.004 664x,, — 0.007 38x,,

V3 2'- Deoxycytidine V39 =0.069 995 4 + 0.000 824 6x,~ 0.004 275 6x,, + 0.006 985 4x,, + 0.009 380 1x,, + <2.2E-16 0.7677
0.005 608 4x,, ~ 0.003 676 2x,, + 0.004 022 9x;, + 0.006 909 3x,,~ 0.003 602 6x,, —
0.021 448 7x,, +0.000 936 2x,,

Vi 2-Deoxyguanosine V4o =—0.650 9 +0.000 016 86x, + 0.021 95x,, + 0.039 39x,, — 0.043 48x,; + 0.002 003x,, +  <2.2E-16  0.787 8
0.040 04x,, + 0.015 81x,, = 0.027 0lx,, — 0.019 Olx,,

vy Adenine Yy =28.072 181 +0.003 168x, — 1.733 71x,, — 0.253 376x,, — 0.870 28x,, + 0.536 413x,, — <2.2E-16  0.908 8
0.248 485x,, — 0.417 505x,, + 0.751 187x, — 0.522 496x,, + 3.312 867x;, + 0.035 772x,,

v, Cytidine Vo = 2.274 595 7~ 0.045 453 1x, — 0.053 297 9x, + 0.003 281 7x, — 0.089 267 2x,, + <22E-16  0.712
0.124 383 6x,5 + 0.150 313x,, — 0.162 468 3x,, = 0.102 764 7x, + 0.166 437 3x;5 —
0.140 708 4x,, + 0.024 054 8x,,

v, Cytosine Y45 = 0.141 7= 0.000 004 229x, — 0.001 149x,, — 0.016 76x,, + 0.003 532x,, 2.00E-13 0.5198

¥, Guanine Vs = 0.284 629 3 — 0.129 538 4x, + 0.004 199 8x, + 0.105 825 5x,, — 0.466 135 4x,, + <22E-16 0.7239
0.183 057 6x,5 + 0.081 846 1x,, + 0.096 525 2x,, + 0.136 679 Tx,, - 0.181 945 6x,4

V45 Inosine Vs =4.704 38 = 0.296 88x,, — 0.058 27x,, + 0.040 74x,5 — 0.068 65x,, + 0.160 25x,5 — <2.2E-16  0.806 5
0.097 9x,, + 0.049 84x,, — 0.086 65x,,

¥4 Uridine Ve = —119.957 21 + 0.025 89x, + 0.044 4x,, + 4.936 59x,; — 0.755 37x,, — 1.784 76x,, + <22E-16  0.8869
9.883 52x,, + 2.160 31x,; — 1.035 52x,, = 1.694 44x,, + 1.702 59x; — 0.439 67x,, —
0.709 75x,, + 0.220 06x,, — 0.565 66,

v, Xanthine Y4y = 5499 942 — 0.023 861x, — 0.004 526x,, — 0.239 788x,, — 0.073 482x,, + 0.0518 2x, —  <22E-16 0.732

0.093 824x,, — 0.027 254x,, + 0.138 456x,, — 0.074 182x,, + 0.014 472x,,

AT A IS B, SRR 24 0 B P A 1O T 25 20 A
2, MR EGHML FEEAS K. 4RER, 4
FHAIACIE B X 3 B A 7 B 1 i H ] 51
TR P AR L [X R 08 3 ol b T A 1SRRI SR X
U, A 52T I 7R 22 i 55 R 2 AR R A A 20 X
I E B OE B X AR AR I T 5 R
SR B VA M AT IR G E R RS R XA Py 5
B IR T B L ik PR A BRI . A, B
5 50 P8 75 R S A0 M DX B M AC T 24 P O R B
e, B o 5 4 DX (R M AC 1 24 O L S I M
e —2.

JECT B IR E “HINF N E, R RE &
DRAR H T P8 3 AR, i RT3 1 73R T M A
T LUH M SR UE, IR T M T O
ML PEE R o H M RIAH R 4 KA T, I 04 Uz
ST DAY 22 3, 0 R I 22 184 AT 55 R S B
P8 PR 1 X, B4 7 7 JAR AT VS K IR . RAR(ER
PRI E: “HAC, BRIGR L, e MR B0 JE A,
H S A AL o 7 e R S S 3 P S L 5 R AR R )
N, Bk TG A 32 4 AT G A R DX 3K 1 3R % IR DA X
Soho BAR A B iV ORG EDRO 25 [ i) B 7 T

Mo HMARA R A KA, SR BRI M S
VA B B % B 2t o (AR B2 H YR : “ 4Bk
Z M RN ISR LR A AC, I A2 KR, TR 7 R M
&, T RN S T R AT A, SRR
KWIVRK . BRE, (T 0525 5% Hedc 8 “LLBk
PUH I BT 3 R, oeeeee THEPE, MKBAA R, W%
o woeeee HR B (S HIRRE) KA, R
[, WRIRH, bt B R BRI A R, HHE AR, B . 7 4%
AT, MOAC TR GE P X O H M CH R R A ) R
M (T ERE A JUR LTS (A 5 5 s B
i), FFCAH A KA T A . HEE X
RIBE TS5 R oR, 2GR 738 B X R B AT H
HON B P R AN SRR A X, O AT 1 B AR g
X, SHIC 725 il DOH ™ B, S B B o
TE A —H.
4 ERMREFEEE~RXL

AT, 0 TR e A i o g, HARS 72
Dl Ra i, maRh s T sor. Bk,
AHE T H R REN A H T B Bl ARy o
H)AC T A 27 7 A AR B T A R B (B
5), SR A 2 P o5 DU R BB, 3 9.4% A



FUORIRAE: AT S A O R DR B B 24 AR A AC Tl AR X R AT

Figure 4 Weight analysis for medicinal components in fruit of L. barbarum
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Figure 5 Weight analysis for edible components in fruit of L. barbarum
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