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Correlation of Chemical Components in Periploca forrestii with Ecological and Soil Factors
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SUN Qing-wen, ZHANG Yong-ping
(Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

[ Abstract] Objective: To study the correlation of eight chemical components in Miao medicine
Periploca forrestii from different producing areas with the ecological and soil factors. Method: The contents of
neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, isochlorogenic acid B, isochlorogenic acid A,
isochlorogenic acid C, procyanidin A,, and periplocin were simultaneously determined by ultra-performance
liquid chromatography (UPLC). The root soil samples from various producing areas were collected for testing
various soil factors, followed by climate data extraction with ArcGIS and topographic data recording using GPS.
SPSS 24.0 was employed to conduct the bivariate analysis and stepwise regression analysis of the eight chemical
components in P. forrestii from different producing areas with the ecological and soil factors. Result: Stepwise
regression equations of the content of eight chemical components against ecological and soil factors were
established. The findings demonstrated that neochlorogenic acid was negatively correlated with precipitation in

the coldest season and chlorogenic acid negatively correlated with precipitation in the driest month.
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Cryptochlorogenic acid was negatively correlated with precipitation in the coldest season and average
temperature in the warmest season, but positively with selenium. Isochlorogenic acid B was mainly affected by
soil factors. Specifically, it was positively correlated with available iron and molybdenum but negatively with
total phosphorus and available phosphorus. Isochlorogenic acid A was positively correlated with molybdenum but
negatively with the coefficient of variation of precipitation. Isochlorogenic acid C showed a positive correlation
with exchangeable magnesium. Procyanidin A, exhibited a positive correlation with molybdenum and a negative
correlation with available potassium. Periplocin was negatively correlated with the coefficient of variation of
precipitation. Conclusion: The correlation between the eight chemical components of P. forrestii and the
ecological and soil factors has been clarified, which will provide reference for the introduction, cultivation, and

standardized planting of P. forrestii and also a theoretical basis for further research on its ecological and soil

factors and quality formation mechanism.
[ Keywords ]
planting
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WilJE B I & Periploca forrestii , R A5 B WL 1.

*1 BEERREER
Table 1 Source information of Periploca forrestii
No. KA H 1k /m ZJEI°E 45 B °N KA H
HGT-1 =& Mg 2P Bkt & &5 1513.00 104.390 305 24.778 361 2019-10-05
HGT-2  =zEA s kS kil 1248.00 104.255 036 24.642 825 2019-10-06
HGT-3 77948 @ @ HARE SR A B R 1199.70 106.667 297 24.875 408 2019-10-03
HGT-4 504 5 BT A6 1R R 2 ik s M v B 25 K 2 (k8 S 4F) 1162.64 106.614 875 26.388 670 2020-10-30
HGT-5 545 0 STl iF 2 B 4 ¥ A 811.00 107.367 929 28.273 908 2020-08-15
HGT-6 544 %5 78 g A1 0% B 1 IR N %4~ B R A it 1538.00 105.159 272 25.534 533 2019-10-06
HGT-7 544 2 74w A A% B I 11 36 0 0 b B O IR R 4% 1367.80 105.464 563 26.406 922 2019-10-07
HGT-8  StJH 4 22t S U B ol [ 7 IR 55 X il ey 979.00 105.607 230 25.873 741 2019-10-07
HGT-9  StJHA& 7S Sk i K 3R BB I & 32 i o - 1738.20 105.013 333 26.431 944 2019-11-25
HGT-10  SE M4 5l 4 B4 [ 1k 18 .S307 1255.81 105.819 919 26.705 527 2020-05-05
HGT-11  SMAE N HRAEREGHEERML 15 1370.46 105.838 641 26.723 758 2020-08-27
HGT-12  SNE T T4l4 B4 Al Kbk 4% 1370.48 105.838 182 26.723 819 2020-08-27
HGT-13  SMA SN AEREGHREERML 55 1394.15 105.838 165 26.723 700 2020-08-27
HGT-14  SNEA W TR S L E RN S X748 e RS 145 114939 105.874 042 26.773 943 2020-08-27
HGT-15  StINE SRS BB REE S X748 14 RIS 35 1149.39 105.874 042 26.773 943 2020-08-27
HGT-16  SNEAH A S EEHE RS X748 & KikA 45 1187.20 105.874 187 26.773 075 2020-08-27
HGT-17  SeM A 5 i g g LR A1 i Br g 0k 1% 1397.38 105.484 277 26.741 775 2020-08-28
HGT-18 5 JH 45 5715 T N 2 SL A~ A 3 P 0L 2 55 1383.97 105.483 160 26.741 149 2020-08-28
HGT-19 53 JH 45 515 1 44 9 B K 78 5 2 [T 301 1393.51 105.502 177 26.740 770 2020-08-28
HGT-20 5N 24 B9 v A 4 0 1 1 A 3R N ol B FE e R A 959.01 107.047 314 26.168 318 2020-05-17
HGT-21 5048 B wa A MO B AR N R Fh 3k & 15 1191.00 106.408 333 26.055 555 2020-07-24
HGT-22 S48 B A 0 B B iR N K B B A6 5 5 976.32 106.441 666 25.842 222 2020-07-26
HGT-23 S )M 44 B g A0 A0 0 B B v N O B EL R R 48— 1170.00 106.966 868 26.429 495 2020-08-07
HGT-24 SR S FH T B W XK SR & 1195.00 106.875 708 26.599 230 2019-12-29
HGT-25 53N 44 5t BE T TF P EL R VA R0 1 % & R T R e 3 6 1 853.32 106.990 465 26.957 640 2020-05-04
HGT-26 St S H 1B SCE B SEH M 310 44 18 1130.00 106.475 555 26.837 500 2020-08-08
HGT-27 M4 55 BE T 2 5 KAl B 22 3 1 162.00 106.731 944 26.580 000 2020-08-13
HGT-28  SeM 4 5% BA T A6 R IX S AR Ak IX T A B 1088.17 106.649 445 26.388 274 2020-07-13
HGT-29  SeM 4 52 BH T B R IX 5t ARk X A B 1079.79 106.646 559 26.388 824 2020-07-13
HGT-30  S¢ M4 5% BA 1T A6 R IX 5t AF Ak X A B 1120.00 106.649 444 26.390 000 2020-08-15
HGT-31 53048 5L BH T 5 24 DX S K e 2 1117.00 106.786 944 26.597 500 2020-08-16
HGT-32 S S IATKH=F 1 052.00 106.730 277 26.573 055 2020-08-16
HGT-33 5248 5% BT 401l 7 AL 1 1259.00 106.519 444 26.686 111 2020-08-11
HGT-34 St SR ETT K% 2 S307-1% 1233.75 106.128 661 26.662 855 2020-08-26
HGT-35 S MA SIHEE T K% £ 8307-4 %5 1038.02 106.128 077 26.649 935 2020-08-26

1.4 AEFETFEE U 4IRS R
A BROE AL R 58 (GPS) T HAR L SR B 4 % ifF
o Forp 194 R ARG R RS B L6, R
H A L FR G A (AreGIS 10.2) M4 3k <1 B

J%2 (WorldClim, http : //www. worldclim. org/) 1970 4
22000 4F W I A BCH S R BRI #. B A
FEE B AR SE 3 MR B A TR L fE T
GETt A, WAR 2. 194> 43 DA 43 il hy 52 46 M 45
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AR AT RCBE L BIN(B) L $H(Mo) il (Se) , pH. 3 N
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£2 FHRETFHRE il i |
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Table 2 Description of environmental factors 7
B 220 nm
LY B0 HEEFEF ik
long g2y bio9 e T2 E LJ l 8
lat 7 fir biol0  HHEZE IR E — u l
S 0 10 20 30 40 50 60 70 8 90 100
alt R 5 bioll ¥R FFHEE 2
C 327 nm
biol AR biol2  4EHFEK
bio2 BRI 22 Y biol3 IR FEK 1
3
bio3 ER biold T HEK | mr 45 6
bio4 TN ALRREE | biols  [ERKAFRE 0 10 20 30 40 50 60 70 80 90 100
7
bio5 e % T d5e e i biol6 I 7 FEIK ik b 220 nm
bio6 ¥ A B AR biol7 I T FEEREIKEE
bio7 AR 2 biol8 Il ZE B BEK it I 8
bio8 R TR Y biol9 A FEEEKE 0 10 20 30 40 50 60 70 80 90 100

2 Ak
2.1 (A% 4 K JH ZORBAX Eclipse plus C,, {7
A (2.1 mmx100 mm, 1.8 pm) , 3 2 K A7 WA 5
P J5 L LA 0.1% B2 K (A) - (B) B s A,
B ORE W B, W B RE T (0~12 min, 6%~7%B; 12~
15 min, 7%B; 15~16 min, 7%~8%B; 16~23 min, 8%~
10% 323~30 min, 10%~13%B;30~33 min, 13%B;33~
55 min, 13%~16%B; 55~57 min, 16%~18%B; 57~
62 min, 18%~20.2%B; 62~72 min, 20.2%~21.5%B;
72~77 min, 21.5%~22.5%B; 77~87 min, 22.5%~
26%B; 87~92 min, 26%~30%B; 92~100 min, 30%~
40%B) ; ¥t # 0.2 mL-min™, R I X K 9 47 4 Il
A,=327 nm (K I T S LR, SR DR , B SR IR R , 5 4
JRI2 B, R4k IR A, &R C) , 2,=220 nm (Kl
JRAE T 2 A FIFCAIEE 41 ) AR 7R 30 °C, EREH 2 pL.
s E R 1,
2.2 RGBT A ORE  FR OB SR R L %
JER , R R , AR B, F AR R A, 7 SRR
C, AL 2 A, FIFTAIN 4 X BR A 3 &, & 1 50 mL
P I 50% YA 2 20 B BE A T R
W 435 0.360 6,0.640 0,0.200 4,0.100 2,0.101 2,
0.140 4,0.140 8,0.101 4 g-L" (IR & X B A D,
#H
2.3 RSB WA H S DR E RS R (2
S )20 0.5 g A B FRE , B 50 mL ELZEHETE IR,
A 50% H % W 10 mL, BRGE T &, A 4R
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t/min
ABOIRA XM C.D. RS 1L BT RRR 2. SRR ;3. R
SEIR 4. FERE B;S. RERR A6 FAFMC;7. RAEHFE
A, ;8. FLHIEE T
H1 RBEMNRRA,BREBHEHEMA(C,D)UPLC
Fig. 1
Sforrestii(C,D)

UPLC for mixed reference substance(A,B) and Periploca

30 min( JJ % 200 W, 5l % 40 kHz) , i% , 50% H
WA ST FE AT, 0.22 m (AL 8 T A 0k, R4k
TR, B A5 AR 3 T TR

2.4 FIRFHEE G

240 KMEXRRFZLE B 2.2 00T IR G X
mE RO 1 mL, 439 & T 50,100,250 mL & i,
PN 50% FH B 5 W 2 25, #8: 20 , TE i TR 5 %8 BE i
BWQ,RAXBHERS ,REAXBRER® , %
FH o IR A IR W ERE AT 0.22 wm flFL 1 B
i U8 e 2.0 TR 83k S R HERE L TR A0 T TR
OFEFE1,2,3,4,5 pL, B A X5 R Q FNR & X
TSR IR TR Q2 M HERE 1,3,5 pL, TR & 0 B A IR TR @
HERE1,2,3 pL, W5, 0 S e T AR . DA BRI k4 i
FEaE (pg) A B AL bR (X)) , W TR B A N AL A (1) #E AT 42
P AT, 225 o b o il 42, A5 0 0 L R G R AU 38>
0.999, MR R, 45 R ILK 3.

242 KEWEZL WE—HHE OB R (HGT-14)
2350 F 5 vk il 4, 1 2.0 TR (0% 4k 1R % et R
6 UK, it T AR o TR SR R R, % R R | B R
e, e R R B, o R A, R R R C, AL
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®3 EBEBRTSEMSHMELEEATE

Table 3 Linear regression equation of Periploca forrestii

3% Rty r 25l /ug
B4R EEE Y=8545.9 X-14.015 1.0000  0.003 606~1.803
R R Y=8 675.4 X-22.026  1.0000  0.006 400~3.200
gk Y=6597.2X-6.4715 1.0000  0.002 004~1.002
SEFER B Y=7865.9 X-30.328 0.9999  0.001 002~0.501 0
LR A Y=10457 X-40.638  0.9999  0.001 012~0.506 0
LR C Y=9 425.7 X-48.426  0.9999  0.001 404~0.702 0

JFAEH K A, Y=18 899 X-41.124
FLAEE TF

0.9999 0.000 563 2~0.704 0

Y=5 708 X-0.264 7 1.000 0  0.000 405 6~0.507 0

AR M0 E AT 9 0 i AL, A G B v A 22 (RSD) 43
K 0.2%, 0.07%, 0.2%, 0.3%, 0.9%, 0.7%, 0.1%,
0.5% , = WAL 2505 % )& R 47 .

243 ROEMEES WUE A B R (HGT-14)
P 2.3 00 F 5 W A, $E 2.0 TR Ak A E A T
0,2,4,6,8,10,12,24,36,48 h Y47 5& , iC s 1§ 1
o AR U TR o A D TR A D TR B 4 i
R, R B, F 2R A, &5 C, R LT
£ A, FFT M B 17 /9 06 18 B9 RSD 43 il 8 0.3%,
0.4%,0.7%,1.5%, 1.3%, 1.7%, 0.9%, 1.8%, 3¢ ] i%
P S I OFE 48 h N o

244 BEEMEFLZE PFE—HAE SR (HGT-14)
6y ¥ 2.3 TN Jy vk il 45 4% 2.0 WUF 3% A5 A R R
3T A0 s g TR AR o TR SR VA O R SR R
SRIRTR AR R , 4k R R B, S ek R A, R 4
T2 C, A6 2 A, FIOAL M 25 0 ot & 0 4, o3y
i 4351} 2.085 4,9.222 3,2.0559,0.137 9,0.130 4,
0.383 3,2.462 8,0.068 2 mg-g"',RSD 43 5l /4 1.2%,
1.4%,1.0%,1.0%, 1.1%, 1.2%, 1.8%, 1.6%, % W %
D7 2N E B E e LR 8 A LA R M
Rt

2.4.5 AL % g IR — S AE B R (HGT-
14)0.25 g, 3t 6 3 KG2 FRAE L AR G % B &
¥ 2.3 100 F Jy ik &, He 2.0 T 838 2k R R )
B ie s, Brak i, sk iR , sk R iR, &
SRR B, F 4R R A, &R C, AL T 2 A, Al
FL A0 25 5 19 i A [l 0 22 43 00 97.36%, 99.64% ,
97.88%, 101.57%, 102.43%, 101.43%, 98.80%,
100.15%, RSD 43 4l A 1.0%, 2.2%, 2.2%, 1.0%,
0.3%, 0.8%,2.3%, 1.6%, 45 5 3¢ B % J7 i i o 1%
R4t

2.5 REBEFES D ML F M E R 2.3

J7 % il o5 TR E T A T U L 2.1 TR (3 Ak
HERE S B E B 25 M 8 A Ak A
W34,

2.6 LEERTFRME  HHERFIETELES.
3 EBESIMMERSEESEFHNSITESN
3.0 AHSCPEHT SR RS B AT SR S BT ik LA
AEHEFSEAE R AL ® X, E N & AR
it Y. R SPSS 24.0 G5 b F 4R AT XS i AH 5C 43
B, B 55 4k 2 oy B A DG PR A S

AR T B S DR R % i 5 TR T biol
bio5,bio6,bio8,bio9,bio10,bioll,biol7,bio19 F
i 2 UM G 5 K R F biol2, biol4 & I 3 fi A
K, Halt B FIEM X, SRR S &5 biold 2
A OC ; B4R R R 5 i B BT biol , biol7, biol9
A B F A 5%, 5 bio5, bio6, bio8, bio9, biol0,
bioll,biol4 &2 & & i AHC ; R4 JH R B 5 bio2 2 i
FERML, BFEIERA, RSFRC 5 ERN T X
R e AT A, 5 biol4,biol7,biol9
F M OG5 KL M E AF 5 bio2, bio3, biol3, biol5,
biol6,biol8 & i & 11 A ¢ , 55 bio4, long, lat 5 1. 3%
IEAHSE . Pearson iR ZHILFE 6,

M T, B Ak R R S R T B A O

PE 5 23 JF R M B 8 LR 15 Mo &t i 38 TE A 56 5 S 4R i
iz B 5 Mo & b 35 1E MG, 54 80k &2 3% Tkl ¢
SEEEIR A 5A S Mo W IEH ¢ SRR C
gt AR R B EM R E R AE
Mo 5 b 5 3 1F AH OG5 3 50 B 5 I 3 B0RE OC S FTD
5 Se 2 I 1E M & % o Pearson M & & %k
W7,
3.2 BAEIESNT N T E R 2
8 ANk 2 Loy B 1 B AR T LR A S A
NS B P A G R 0 iy 7 G R g P e v o Wi
— e, W22 AR T H 19 HHE TR A
ZIon Mk BUAAHr A 520 E A B D7 RE . 45 R 84
WAy 5 A A S T M R, B P3<0.05,
HAEG 22 L, S,

DL ¥4 25 I [ K B (biol9) S A T 1Y
PO 24 BT Ak R R R B kR [l U R BN R
18 5 AR 7K A8 5 20 (biol5) S 32 5 A0 B 1 1Y W 43
24, SRR A VAT EE 4, [l 09 2R 80k B 5 LU
B % 21 B R B (bio10) £ FRMEHE T 14 B
SRR R 11 FR R fUE ; DL T B K (biol4) R
F R T 1A SRR, )7 R 5k A fE
T T Mo(X,,) N EF HIERN T B34 74t
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Table4 Contents of 8 chemical components in Periploca forrestii medicinal materials mg-g’
i RR R R FAE FAeE N FEE Y RERR RAE RER SaUR FAE N
No. %ﬁ%ﬁ SR F?’ffJ? #f%ﬁ #%J? #fU? J?fm:; *iﬂff& ?ﬁ%@ SR Kﬁ%@ #?‘W #:%W #:%J? E?EH IRV
il [id B MA WMC KA, [ [ MB ®MA WMC EA

HGT-1 1.0558 3.1573 1.1722 0.0587 0.1703 0.4499 0.8275 0.0058
HGT-2 1.0493 3.7566 0.9426 0.0492 0.1565 0.7455 1.6921 0.0197
HGT-3 14101 11.3164 2.7866 0.0641 0.1901 0.8743 1.5412 0.0243
HGT-4 28125 3.1422 1.6263 0.0460 0.0655 0.2778 0.1341 0.0393
HGT-5 03278 1.0843 0.3457 0.0638 0.8438 0.1793 1.1470 0.6362
HGT-6 24013 4.1229 2.5372 0.0510 0.1406 0.2371 03016 0.0357
HGT-7 0.8061 4.3853 1.0475 0.0525 0.0676 02291 1.6043 0.0120
HGT-8 03004 1.1297 0.4440 0.0567 0.0761 0.1294 1.9870 0.0364
HGT-9 57403 3.8166 4.0199 0.0536 0.1091 03100 1.2144 0.0114
HGT-10 3.4365 8.2899 3.3995 0.0611 0.1032 0.4830 2.1383 0.2460
HGT-11 2.6319 3.5695 14142 0.0466 0.2273 0.3993 2.0178 0.0530
HGT-12 2.6235 73627 24113 0.0478 0.0519 0.2435 02263 0.1788
HGT-13 23883 22948 12349 0.0496 0.1503 0.2067 1.8373 0.0319
HGT-14 2.0742 9.2639 2.0738 0.1419 0.1252 0.3759 2.6154 0.0975
HGT-15 5.5677 9.8929 4.8493 0.0471 0.0590 0.2620 1.4428 0.1142
HGT-16 42519 6.8804 3.0951 0.0641 0.0976 0.2227 0.5356 0.070 6
HGT-17 82817 6.6144 4.0736 0.0679 0.1194 0.8370 1.0713 0.1122

HGT-18 54011 7.6489 29758 0.0589 0.1972 0.2816 1.7783 0.2917

HGT-19 3.8319 113216 4.8915 0.0928 0.6910 0.5772 2.1040 0.1137
HGT-20 33902 7.8944 2.7620 0.0527 0.0825 0.776 5 0.2858 0.0225
HGT-21 0.6763 1.6346 0.6956 0.0574 0.2398 03231 13114 0.0274
HGT-22 1.0006 0.8459 0.6481 0.0526 0.1242 0.2874 0.4696 0.0188
HGT-23 23580 8.2087 2.4989 0.0386 0.0389 03683 1.2367 0.2926
HGT-24 2.7889 4.7911 23197 0.0859 0.2639 0.2093 1.2927 0.048 4
HGT-25 1.0493 5.6657 1.0657 0.0565 0.0597 0.3532 0.9935 0.0570
HGT-26 2.3884 10.2051 2.9085 0.0826 0.3473 0.9845 22057 0.0840
HGT-27 3.0439 4.8401 33018 0.0523 0.0703 0.4261 2.4307 0.0833
HGT-28 3.0886 3.2684 2.0118 0.0598 0.1126 0.3905 1.4596 0.0860
HGT-29 42420 3.7662 2.1289 0.0689 0.2058 0.8978 0.2524 0.0188
HGT-30 2.5422 5.6857 1.7408 0.0613 0.7424 0.7489 0.6211 03331
HGT-31 3.2038 12.7704 4.0569 0.0614 0.0848 1.0516 0.8359 1.1878
HGT-32 2.1985 3.8225 1.7417 0.0478 0.7946 02053 1.2247 0.2881
HGT-33 3.4958 13.3468 4.4248 0.1973 04179 13576 13949 03835
HGT-34 2.7145 2.0544 13953 0.0465 0.0915 03863 03161 0.0619
HGT-35 4.8939 7.0798 3.4642 0.0697 0.1093 0.6842 12710 0.0355

F5 TERFHENTGE
Table 5 Detection method of Soil factor

AT VAR IIWIRIS

SR (55 B ) A1 WA MRS v R Tk R B B I E NY/T1615-2008

AR IKRER AR+ A MM E LY/T1228-2015

EX S ARAR A EBR 19 E LY /T1234-2015

LW AT R ARAR R 19 E LY /T1232-2015

KRy AR L ORI ER 3 23 BT LY /T1251-1999

AL ARAR LA HUT Y I 5 B B R LE 3 LY /T1237-1999

A 2 1A RO A I E NY/T1121.14-2006

AR R ) F S I AT RS TCFR W RE 20 = L 2 R I - R A AR B AR Sk R TR HIB04-2016

Mo FERREL A A AL W 55 3048 4 : 44 M0 E = GB/T14506.30-2010

B DX 3ol B A 7 5 A3 AT D T 56 1138 3 AR 0 AR 8 ek U A2 9 # IR - R S OB 5 TR DZ/T0279.11-2016

Se DI b R A 27 A i 3 07 7125 585 14 5 00 0 W S AR ) R A IR O 6 1 1 DZ/T0279.14-2016

pH AR MR -3 pH A9 E LY/T1239-1999
JAIR B, Sk IR AL IRAETT R A, I1H R BN IE{H 4 INEE
T T AR (X,) AR (X)), Se(X ) WFFE R B, AN [5] A 558 J B e 25 4 il oA AE — 7
B X 1AM i e AR, B R0 22 Sk o g Ao o & BN i 5 2R O A, o
TEAH 5 R (X)) AU AT R AR £ AE T, [ Mk 5L 2 TR AL A W A B SR A A B JII
V2R B8 TE AR 2 8 (X)), A 880 (X)) [) R X S ¢ A BEPHTE AT R TG B BT B X B

JRER Bl SR, [0 R B0 ffE
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*6 EBBAMPSNMNMNEESESEERIREEFH Pearson tHX RE

Table 6 Pearson correlation coefficients of contents of 8 chemical components in Periploca forrestii medicinal materials and climatic factors

i Wix biol bio2 bio3 bio4 bio5 bio6 bio7 bio8 bio9 biol0 bioll
B SRR -0.556  -0.174 -0.140 0.020  -0.475  -0.477% 0.037 -0.513  -0.451Y  -0.480°  -0.476>
4% JRR -0.268 -0.268 -0.238 0.171  -0.137 -0.286 0.155 -0.178 -0.277 -0.117 -0.294
e 45 J5L i -0.465  -0.225 -0.165 0.047  -0.386"  —0.403" 0.046 -0.412"  -0.397"  -0.379"  -0.411"
54 R R B -0.185 -0.360"  -0.237 0.159  -0.090 -0.185 0.099 -0.155 -0.209 -0.054 -0.218
SEFEBA -0.081 -0.276 -0.225 0.225 0.039 -0.138 0.169 0.005 -0.154 0.073 -0.167
S8 JRR C 0.079 -0.043 -0.042 0.066 0.125 0.063 0.050 0.111 0.075 0.122 0.050
JFAEHFZEA, -0.164 -0.269 -0.059  -0.071  -0.239 -0.086 -0.130 -0.134 -0.077 -0.189 -0.115
oM -0.068 -0.355"  -0.355" 0367  0.118 -0.218 0.317 0.011 -0.211 0.176 -0.219
5% biol2 biol3 biol4 biol5 biol6 biol7 biol8 biol9 long lat alt
ek IR -0.364"  -0.086 -0.389"  0.111 -0.291 -0.582”  -0.192 -0.586>  -0.138 0.263 0.351"
LRI TR -0.208 -0.131 -0.392"  -0.046  -0.191 -0.314 -0.171 -0.317 0.103 0.131 0.071
Kozt 5 R -0.247 -0.036 -0.378"  0.093  -0.187 -0.482Y  -0.129 -0.487  -0.057 0.202 0.326
S4R R R B -0.184 -0.154 -0.213  -0.109  -0.197 -0.209 -0.182 -0.211 0.070 0.192 0.000
SEFEIBRA -0.119 -0.310 0.051  -0.314  -0.235 0.035 -0.256 0.033 0.232 0.321 -0.173
SRR C -0.159 -0.148 -0.120  -0.072  -0.072 0.045 -0.133 0.050 0.123 -0.112 -0.046
JFAEHFRA,  -0.185 -0.082 -0.390"”  0.134  -0.133 -0.369"  -0.018 -0.364"  -0.184 0.177 0.099
FLMI -0.234 -0.368"  -0.051  -0.420" -0.354"  -0.013 -0.408"  -0.017 0.337V 0.383")  -0.214

1 VP<0.05,2P<0.01(E 7[H) .

KT EBBAMHSIMMERSSES TERE TH Pearson tHX R

Table 7 Pearson correlation coefficients of contents of 8 chemical components in Periploca forrestii medicinal materials and soil factors

. o e L ] , KsbE BHLR KARME HKE B R

% LHPESS (X)) (X)) 2AE) SA(X,) ST (X5) H(X,) x) 5 (X,) x,) (X.)
B Ek IR R 0.001 -0.046 -0.166 0.226 -0.006 -0.222  -0.116  -0.174 0.228 0.168
L5 0.218 0.221 0.280 -0.081 0.278 -0.111  0.290 0.154  -0.014 0.088
W 23t I TR 0.114 0.136 0.117 -0.083 0.298 -0.161  0.168 0.017 0.103 0.211
S54RI B 0.017 0.191 -0.178 -0.130 -0.056 -0.246 -0.143  -0.191  -0.110  -0.341"
SERJRR A 0.049 0.295 0.071 0.073 0.247 -0.065  0.073 0.054 0.005 0.045
SRR C 0.249 0.440% 0.086 -0.100 0.075 -0.051  0.106 0.053  -0.149  -0.007
JFAETT & A, 0.136 0.095 0.024 -0.226 0.148 -0.098  0.048 0.016  -0.354"  -0.100
FLMI2E -0.083 0.300 0.270 0.096 0.049 0.007  0.256 0.226 0.107 0.069
% HAMB(X,) AR (X, B, AWM, ARE) B(X,) Mo(X,) Se(Xy) pH(X,)
ek R -0.236 -0.261 -0.010 0.062 -0.112 0.284  0.170  -0.047  -0.028
LR 0.116 0.218 0.213 0.148 0.003 0.186 0378 0281  -0.204
Wk J5i iz -0.101 -0.044 0.105 0.254 0.052 0.099 04380 0231  -0.116
SRR B 0.014 0.021 0.256 -0.015 -0.054 0.091 0425  0.004 -0.330
SRR A -0.065 0.119 0.074 0.292 0.406" 0.041 04522 0235  -0.197
SLRJE R C 0.007 0.185 0.370" -0.010 0.077 0.175  0.152 0218  -0.227
JRIETT 2 A, 0.265 -0.004 0.086 0.238 0.053 -0.210  0.444»  0.103  -0.057
FLMIHE Y -0.067 -0.006 -0.008 -0.048 0.309 0.247  0.075 0.349"  -0.192

JEAET R A, B R A S BN B 2l B B KA RSN A SR T 52 X Bt A 3 T R

BRI A8 SC B S BH T A X R B

HoREEm

7208
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Table 8 Stepwise regression equations of contents of 8 chemical components in Periploca forrestii medicinal materials and ecological factors

% =] 051 J7 A F r P
R R Y=14.996 946-0.205 421bio19 17.255 0.586 0.000 217
SRR Y=22.132 461-0.933 944biol4 5.987 0.392 0.019 906
i & D R Y=17.736 887-0.080 165hi019+1.452 492X ,-0.528 364bio10 8.615 0.674 0.000 263
SRR B Y=0.056 364+0.021 107.X,,~0.022 503X,+0.000 290X,,~0.001 077.X,, 7.649 0.711 0.000 226
FEEETR A Y=1.545275+0.112 093.X,,-0.020 807hio15 7.631 0.568 0.001 950
SRR C Y=0.318 463+0.044 162X, 7.927 0.440 0.008 155
JRIETTE A, Y=1.342 249+0.326 698X,,+0.002 358X, 7.616 0.568 0.001 971
KT A0 FF Y=2.063 500-0.026 230biol5 7.073 0.420 0.011 984
KA 32 A [0 U3 43 B 2 37 A9 0] U880 | AT DL AS [ (5% k]
PR B RE R AR A — BT e [1] BRIDSVES, ARIT . SN B 25 1 WF 58 JOF 2 BUOIR
5 B RRE AL S TR T 0 B0, DA L WRIRRIES, 2013,22(0): 17
SH R AR R ER AN AR L %&Fgm%iiﬁﬁziumu# T 24 PR A2 1A T 2
A+ B T O B . SRR B, S AR PHIFJRGGEILIELL, HOLE,2018,40(4) 904 912,
C 03] T, WAL, AR A O e b L 4 R
JRAETT 5 A, R B LN 50 . AR — 2 A B TS LK RO 535 % BL I B2 (7). o 26
Bl N, v it BH 3 f 1 BE LA Rk B FHAEE A%, 2018,34(10) : 1362-1367.
A tn TRAAEAM AR R, miw A (4] st FB DL, 5 M SR T 2R3 BB A bt
OB GEAER I R 2 o Y K T R AR SAALTEERRTE LY ] T, 2020,6(1):72-75.
RELBEZg ., HgEm SEm ST E [51 Hhor, TG . FLHNEE T X8 0 ) g K L0 L PLB
BV T RN, B TR K R A
S b R [ , 2009,41(3):71-72.
g;i;;ﬁ;ﬁﬁggg;;?ﬁfﬁ;i (61 RMAZR R SNE I RIS
“ SRS ° = BERRMEL M. 5B SRS R L 20031381
BT (AR IR IR SRR JRSIRBO) ER (7] e 0. RO € 0K R S
5% ) WA A A % LR R S IR KU B T 4 R 2R B T AR k(] o R S 2624 %, 2009, 15(7) «
(RGFEMRB, RGREMA, 8RR C) MR H 53-55.
AR TR AR R (8] XURR UM XN S 25 b A it
B2 SR A R BRI L I T S MR RFAIFLI]. HEEH,2018,29(12): 1636-
SRR TLLGE S0 5 LA B S (9] ;i A TFG 05 45 L 45 . 6T 6 Rl mE A 3L % 5
. e ‘ . %2 : =
® ‘fﬁﬁqf i’.ﬁ%ﬁ@ﬁ”@ EW%" ) A A8 55 2 112 3 SR (7D 7 M 5 25 5
P R 2 0 5 T A P R F 1], S 2020 51(22):5850.5855.
TS T PF B A P T AR A AE S R B [v0) . g O O R HE B 9
PR S AT I R e AR A AR L R (D], $BH « 5t MG 2%, 2016
2 PG G RO AR N R R 2 S 2 5 e H 2 M Y (1] BER Ik % 2/ 5 4 SR e o5 AOR A 0 1
SR 7 R AR R IR L K AR fiF P 3% A9 BF 52 LT ). 259 0 B 2 3, 2016, 36 (11) -
H L R BE B L A L L A TR 4 1963-1970. p
WA RO . ST ARz 2 ﬁﬁ‘mi%ﬁi;ﬁ%iﬂﬂ,%.ﬂl’u]ﬁiﬁ?i%ﬁtk%%%?‘ééﬁu%}%
5l AR 6 TR 500 OB 25 b 1 o R B iﬁfﬁém%&#m. 1255, 2017, 40(11) : 2632-
CREEBO ML 2455 5 SRR SIRSIEE 137 o grsoy 05cH % . HPLC ok IR 0 52 242
P IFFE 0 B A e A BE AR AU R R A TS B THE VR 6 O M o 2 5 R A A i e 4 0 R i T
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