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Correlation between ginsenoside content and ecological factors in Panax ginseng

CHEN Ya-ru, HAN Mei, CHENG Lin, YANG Li-min
College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China

Abstract: Objective This paper studied the relationship between the content of ginsenosides and ecological factors in Panax ginseng, in order
to clarify the dominant ecological factors affecting the accumulation of ginsenosides and provide theoretical basis for the ecological planting
of P. ginseng. Methods Twelve sample plots of P. ginseng from different habitats in Helong City, Jilin Province were studied, the content
of seven kinds of ginsenosides were analyzed by HPLC, and 14 ecological factors such as soil water content, organic matter, air temperature
and humidity, light transmittance were also measured. The relationship between the the content of ginsenosides and ecological factors was
explored by correlation analysis, grey correlation analysis, stepwise regression analysis and other statistical methods. Results The content
of ginsenosides had significantly different from different sample plots. The content of Rba ranged from 2.93 mg/g to 6.13 mg/g and exceeded
the standard of Chinese Pharmacopoeia (2020 edition), while the total content of Rg: and Re ranged from 1.23 mg/g to 5.61 mg/g, five
sample plots failed to meet the standard of pharmacopoeia. The conditions of habitat had a great influence on the accumulation of
ginsenosides. Based on the results of mathematical statistics, soil water content, organic matter content, alkali hydrolyzed nitrogen content,
air temperature and moderate light transmittance had significant positive effects on the content of ginsenosides, soil bulk density had
significant negative effects on the content of ginsenosides, while the effects of the other eight ecological factors had not been consistently
supported. Triol ginsenosides were influenced greatly by the change of ecological factors, while diol ginsenosides had high ecological
stability, which was worth of further study. Conclusion Soil water content, soil organic matter, soil alkali hydrolyzed nitrogen, air
temperature and light transmittance have great influence on the synthesis and accumulation of ginsenosides, which should be paid attention
in selecting and managing on the ecological planting base of P. ginseng.
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A\ Z: Panax ginseng C. A. Mey. Jy TullFF 2 4F A BE
AAEY), RBEL TP, HARMTA A
A AT, BT, B A NS TR OIS,
RHEFIEAMN T B RS FEAE AR, 5k
HARIGAHLL, MRS RAOIE AT ERa, AR
AT, AKEIRKE, H “HEME” K
G M 58 A NSEEW, (R EZ) 2020 b
e, FEFEILARET ARES N B AREK A SN
“HRRWLZ” B, ERROAR TS, ASRBEEKFSH
FBA Sy, RGBT TS8R E
Tabr . ERHELR PN H A MR B EE RN R
—, AfE. LI MPEAESH TSR EE
(LR 53, AN [FIFERE B2 MG 25 1) i 590, 752
MK RS, LR AR RIK S FTE TR
Vi, AR IR S KERA, AL B AL
670 R WSASTR] DU 24 FHAE A 13 M il oy 7 A B LR
L PO s N 015 SN, 4 2 o S e e 1M = 7511
[ B2 REIA 26 2544 L RIS, R, WA IS L%
RN 5HESHE TR, XS TSES
PR A EEE L. AARYE, WFSAEKMK
THEARE 28, ARRAESHE FAEKKIK TS50
B 78 K202, H RS A AS IR R MR A TS 1 4
Wit Ft . ARFF A E A TR N SR G At 12
MEHM TS AS BT SES S 14 MESH
TNFERS, RN KGR 50
AT T, B TSR E S ESESH
TFHRR, WITEHK TSEER RN ESESH
T I SHEAL A SR E T SRR
1 NEEHH
1.1 XERFmA5H

Agilent 1260 A& ROBAH (51X (£ Agilent
AF]D; SevenMulti BB F-25 A MR A g Rr 8 -FE )

Ay (Rl FIR W] EH20A plus FE#WR (b
FORMA R AL L0 = N HBEARF R AR D; BPH-9272
HERREFRAE (Ll —ER R ERARD;
AUY220 U HL K-, UV-1700 B4R 6 B it
AA-6300 B R IR IS e R T CHAR B A R]D
&, XA A S B Ror (L5 Z26S7X21730). A
Z BT Re (4I5S B10M8S35243). A& BEiF Rf (4t
5 PO9MBF31017 ) . AN & B #f Rby (Hit 5
Z06M8L30693). A S 21 Rc(lt5 M27J8540364)
ANZRBAF Rb, (L5 POOM8BF35575). AZ 2+ Rd
(#t'5 Z27F8X30060) W H i A V)R A IR
AT URESE=98%). HEE. LI (tik4l, Fisher
Scientific A#]).
1.2 #8

RIS, T ARG A T E X AR T S35 &
Mo, HoFEARBR ANALA 41°59'44" % 42°57'15", K&
128°22'42" %2 129°24'17", {EiZAEHARIEHHIE . &
HE. HAE R MRS E R E 12 M
H, BAFEHIBENLEE 5 MERES, T 2019 4F 8
H 8~10 H 11:00~13:00 i [F—HF[a] By, e =
AIRIEE . FOE. MR, LIREE AT
B, RBEFHARGEE (R D, HRESFH
10 AT SHEM, &R =R R BT %
SERNTUINEHEY NS P. ginseng C. A. Mey. (IR AT
2o RSB N SHERIBION B ER, RN RA K
SR AT R SEEE . BUK TSR, HeidEH
PEARIT K53, KON 60 CHET, Al
Xy, HTIER FSEHSE, DIREMmIRRE
KH 5 mEUREE, R EIERERETE SRR,
¥ 5 MEFERS), H A BRI RN A VKA
PIORIEAE T 1 SE86 %, HAR T, i 20 Him, H
T B IR

®1 FEHERER

Table 1 Habitat information of sample plots

a5 WgHIm BEEE P TRIEEIC TEIREMN ERFN HEE A em TIEEEIC
LXS-1 624 30 AREadk 23.4 63.6 2.73 3 22.0
LXS-2 617 30 AR 23.3 67.4 2.34 4 21.7
LXS-3 620 40 Kbt 23.7 65.7 2.93 6 24.3
LXS-4 619 40  FEHk 25.0 62.9 1.31 3 20.0
LXS-5 661 40  FEH 25.0 60.1 3.18 5 21.7
LXS-6 613 35 KREH 25.0 61.4 2.72 7 20.3
LXS-7 627 40  FH 26.7 55.8 77.46 4 22.7
LXS-8 672 30 PHHY 25.7 50.7 1.69 2 21.0
LXS-9 663 40  THEEYE 26.0 58.9 9.51 4 22.0
LXS-10 674 30  PhBY 25.3 54.2 8.28 6 19.8
LXS-11 668 30 PHHY 25.8 56.8 1.37 3 20.0
LXS-12 663 25 P 25.0 60.8 4.30 4 20.0
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21 MTE2EFEENE
2.1.1 WHESLATRIHIA BRI T Fh NS AT
M, BRI S AR H R Res Rf. Rbr,
Rc. Rby. Rd 4 0.6 mg/mL X fE R A 1 0.22 um
JEJGTE T 4 CUKFEIRAT -
2.1.2 AR IIHE  FEEFRBRT SR
0.2 g B THRLF, IMAHFEER 15 mL [F15iie
W2h, pEEZAKIF, BT 60 CKRIBEKIKYE,
Ba LR EEE AT 5 mL =i, 1022 pm £HFLEE
75, S
2.1.3 ik MKFIEF Hypersil ODS; (250 mm X
46 mm, 5 um) R AR CRE-KER,
ITREEEVEML,  0~24 min, 19%~22%Z.i5; 24~26
min, 22%~26%7Z.fi%: 26~30 min, 26%~32%Z.f;
30~50 min, 32%~34%Z.fif§; 50~60 min, 34%~80%
2 AFURE 1.0 mU/min; &K 203 nm; AEIE
25 ‘C, HfFfEE 10 L.
2.1.4 FrUAERRZRAUEST  HU “2.0.17 R0 RE A
W, A% — ek EARERR 0.3 0.15. 0.075. 0.037 5.
0.0187 5 mg/mL 1% HE S VR BV, F 8k et 2541
WUGHRE 10 pL, PUETIRCAHASR (YD), N &
WM OO, filtrEfhiZk, 7 FiASEHs
HERM 2SR 2 s

®2 THASEENEESTE

Table 2 Linear regression equations of seven ginsenosides

5 EVEWEE R?

ANZEH Ryt Y=4303.9X+7.1615 0.999 5
AZREH Re Y=3625.8X+7.0007 0.999 6
AZRBIFRf Y=4179.7 X+10.204 0 0.999 6
ANZRE1FRby Y=2387.9X+2.7445 0.999 6
ANZRBIFRc Y=2827.4X+25765 0.999 3
ANZRE1FRb, Y=3144.9 X+5.5742 0.999 5
ANZRE#H Rd Y=3585.4X+4.8084 0.999 4

215 JjEEHELRE REERE. fEth. EEME R
[FIEIRIS B EE AT A 2R, RSD 34/ T 3%.
216 AZREETEIE I “2.1.2”7 &Kl
W, I 0.22 um LIRSS, MR BB e A g
10 pL, KRUgTAam AR 2R, SRIG& SR B S
B, DEHSENASEH Ro. Re. Rf. Rbi. Rc.
Rby. Rd &8 .
22 HEEFRINE

HME 14 A FBASKE T, B TR

KR USRS R R AR R SR
TRRE . BRIEE. BAER. EEEE. T
B

TS K EM LIEA E RS RN e, LI
pH 1% E brbrrEfy 105 FokEe, RN EFllE
1% (Seven Multi) g ; +H3EH NS E R HEH
AR A NP e s SRR 50 B R R T
VR E ; e B B R B R A IR S -EH B bt
o BRI e s IR & 2R H IR ECR B K I
JEEENE; BAEEESSE (hgeRkar) &,
23S TR P SR P IR VI 52 , MR GPS e A
M, ECF R AR E, TE R
BTHIE, g 2 5 R R 4 RO E -
2.3 HIENE

K FH Excel 2016 S i 5 S I e i A7 2
5, F] SPSS 24.0 A1 DPS 7.05 #4741t 04, 1
FH GraphPad Prism 8 11 Excel 2016 2K % .
3 &R
31 MTEEERENMH

A HPLC VEME T ANFIFEHIAR N 2 7 R fh g,

T&. E 1-A. B AN ARFEFE S 2 E R

ANZHEH Re G, HA, FEH LXS-11 WASEH
Rogi. AZ A Re i/ #uR =, N 2.47. 3.14 mg/g;
FEHE LXS-3 A S 24 Rgi. AS 214 Re S &I,
N 0.46. 0.77 mg/g. & 1-C AAREFREH NS 2E Rby
e, 1R 7 MERET R, ASRAT Rby RS SR
&, N 2.93~6.13 mg/g. M 12 MFEHLT A S 2 Rb,
TERE, SIS H A MARE, PR LXS-12 (1)
Rby FriEf s, 2 iAriEn) 3.06 5. & 1-D A
FEth NS B AT RE &g, Ffth LXS-11 s Hus s,
90.74 mglg, ¥ LXS-9 Jifi &7 2RIk, 240.19 mg/g.
Kl 1-E NAFRFSIASEH Re &8, ffh LXS-11
R E, N 2.82 mglg, FEHL LXS-2. LXS-3
A LXS-8 i/ ik, S 0.77~0.82 mglg. Kl 1-F
HNAFEFEL NS B Ry &, H A DAL LXS-1.
LXS-4 F1 LXS-11 Jii &4 #m, 8 1.73~1.93 mglg,
LXS-2. LXS-8 fil LXS-12 Jfi it 73 $4efik, 4 0.52~
0.55mg/g. &l 1-G AAFFEAZEH Rd &8, #+
Hiy LXS-2.LXS-8 Fl LXS-11 J5i &/ Fuist i, 76 1.30~
1.42 mglg JEEEl AN, BEHb LXS-3 i HuR K, v 0.54
mg/g. HEFEELL LR 7 FiEA RIS EZ E
N, SRIE1-H, SRHEHN 6.42~18.06 mg/kg,
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Fig. 1 Content of ginsenosides in different plots (X £s,n=3)

BRFEHL LXS-3 4b, HAtRERb S B & B R =,
HADIFE LXS-11 S B SR . 495 By
Br, AFEFEHIEM N S B SRR EZER. 75 (R
[EZG58) 2020 FFRRALE A S BH R+ A1 Re
SEAAS B Rb & 2 ThnEr (ASBH Ro
5 ANZ 24 Re Z AT 0.30%, NS EFH Ry A0
T 0.20%), AZBHF Ryt 5AS B Re 5 EZAA S
ANEEHARIRBIRRAE, M0 12 MR Ry & =58 AR
HEHAHEZESR, TIARAESKAR TS 21 E
ERREARRRIEN . U3 AS B H R i
Frt & FEHLET Rt (B 2), 255K, 12
AMFEMEELI AR 2 KIS SF—REFERH LXS-2,
LXS-3. LXS-6. LXS-8. LXS-9, Xttty A=
HEERIG; 5 IEFEREH LXS-1. LXS-4. LXS-5.
LXS-7. LXS-10. LXS-11. LXS-12, iXeefhpg NS
SRR, HUEHE LXS-11 fR S .
32 MTE&IEBAMRS R
FREHh IR A EE S, B 3-AL B 4R
AR IR A K E e RIEA E, MR, iE
KRN 25.07%~53.82%, LUAKEHS LXS-11 133
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Fig. 2 Cluster analysis of ginsenosides in P. ginseng
Sk S, PR LXS-3. LXS-9 T8 /K BRI
IR EAE 0.56~1.05 g/emd, LAEHL LXS-3.LXS-6
AEBEK, HHh LXS-11 HAEE/D. B 3-C A
Ffth 44 pH {8, 4 5.06~5.85, 12 AMFEHLIA AR
M, 5EEASHEKR pH EEHE 5.5~6.5 %
A3, K 3-D NAFE R AN R, A
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Fig. 3 Physical and chemical properties of soil in different plots

HIEAENUR S EAEREZER, FE LXS-11 Al
R e, 1A 19.19%, EFEHL LXS-3 (6.64%)
(1) 2.89 fi5. &l 3-E NAFIFEHL L A & &2, &
FEHO ISR = 7K, Ju A 298.67~611.33 mg/kg,
PLFEHE LXS-11 & Efm. W 3-F AR 135
TR SR, FEHh LXS-4. LXS-6 RS
e T A RE L, J5 55 B a) i 44.21.46.73 mgl/kg,
HAb R & EVEE/E 10.95~15.73 mglkg. K 3-G
AR S I RN 5, FEM LXS-2. LXS-4,
LXS-6 [P R0 o7 B o sy, E 426.36~482.10
mo/kg, FEHL LXS-5. LXS-12 38 & B UK,
431 233.38. 206.40 mg/kg.
33 MTEEERESETSEFHEXMES
SR N S B S B S E SR TR T,
24 P<<0.05 2 P<<0.01 i, FRHHAZ & AL 25 Bl
BEMRKR, WX REEAR =R, HAF
RABASHEIR, AR, ERFRRIEHX,
FHFOR A, BRI H, ASET Ry &ES
THESKE. BIRSERRE LM ASEH
Re #rE 52 EE BT E EAE, 5HEEKE.
B G E. WA S ERBE AR, 5HERE,

TRBEERENNG ASEH Rf FE5EY
IKEEMBZIER, SHIUREE. HREASTERS
DEIEMK, S5HRERERENM; ASEH
Re &5 HIES/KEERE AL D285
HEKE. GRS E. RE S EREE EAHZ
MAZ 21 Rbi. Rbo. Rd &85 14 MESEFIAH
KMEARZE . 56 Eidortr, LIES/KE. GRS
B A S ESH S NS 21 Roi. Re. Rfy Rc

ERAPE R BRI OG, Re B B2 2R

FERYIERIFZM, T3 S A E . R E
e P R A R LR B AE SRR, X —
WRERRY, NS GG IS BRME S
KT, AR AR A R A .
34 HTEEHSESESETHREXBKEN
SRR T S 8 i AS B NRR R, DUk
BETF N T RERESFE G ARG, 7K G
RIKLE T o KR HTZ VN 2 N RG] —
N RGN E 5 — A RGBT AR ¢
PHE RN L. BEFREE R, RT3 7 Flepdk
B A BH SRS 14 NMESHE TR R RE
0.60~0.82, fAER MR, NAWEER.
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*x3 ASEBFSETHEFRMEXMESH
Table 3 Correlation analysis of ginsenosides and ecological factors

ART : - - _HRRH \ _ .

ABEH#HRy  AZEHRe  ABEHRT AZEH#HRN  ASETR. ABEHRR  AZEH#HRI  HEH

T KE 0.647° 0577 0.768™ 0.291 0.654 0.459 0.402 0671
THAE -0.525 —0.664" —0.590" -0.082 -0531 -0.352 -0.513 -0.539
T3pHE  -0.080 -0.014 -0.080 -0.169 0.154 0.161 -0.061 -0.029
AN 0.602" 0.697* 0.644* 0.233 0541 0.397 0.463 0.629*
Rz 0.569 0.626* 0.645* 0.299 0.485 0319 0.481 0.607°
THEEMEE 0012 0.174 -0.162 0.074 -0.050 -0.025 0.026 0.042
B -0.459 -0.175 -0.328 —0.452 —0.264 -0.153 0.278 -0.381
Wik 0.351 0417 0.314 0.124 0.321 0177 0.126 0.339
I -0.303 -0.157 -0.359 -0.263 0.094 0.099 -0.356 -0.206
FREE 0.357 0.727" 0.141 0.122 0.234 0.094 0.232 0373
TRIGE -0.325 -0.580" -0.240 -0.049 -0.148 -0.060 -0.358 -0.297
ok 0.195 0.183 0.070 0.140 -0.150 -0.147 0113 0.085
WHEEE 0242 -0.174 -0.218 -0.297 -0.246 -0.354 -0.557 -0.383
LR -0.553 -0.551 -0.415 -0.372 -0.360 -0.275 -0.232 -0.545

MR (P<0.05); “HISMEMREE (P<0.0D)

“Correlation is significant (P < 0.05); “Correlation is highly significant (P < 0.01)

bR NS 24 Rb b, Mok 6 Flep ik if L e H &
P15 TR SKEE VMG, REKREUIRT 0.74; B
SRS E S IR E S R m A, AR T M
HETS RS TRAE KRBT 0.72; RAS
B Re Fri 13 pH RELR B S A, HoARk 6 P
PR R R A S g pH SRR R AU T 0.71;
AZ %21 Rgi. Re. Rf. Re Al BHSE S HIEAHL
SRR B R R ECR T 0.75, 1A S 21 Rby
Rb, fl Rd 5 -3EAHURAIBM AR & 2R R UM T

0.73; AZ 21T Re S TAIRE . BEHRIIKIKR
BT 0.76, M RE. BERGHE AR EH K
BRI ERBCREIY/INT 0.74; B4, FrE ke
HAREE SRS T O He. TR,
PARREE IR R T . R . Ml 2 SR RS SR I
KRBT 0.75, HZHMLT 0.70. 45 Lidy
T, 14 MAEBETF R LESKE, AYURSE. T
AoE. TRRENECESK I SEE BB
etk e, ERIE 4.

F4 ASEESESEFRREXKES T
Table 4 Grey correlation analysis of ginsenosides and ecological factors

AT - RRAR = -
ASEHRn  AZEHRe ASEHER AZEERN AZEH R AZEHRR AZEHRI HEH

TS KE 0.7776 0.7625 0.8094 0.6832 0.8100 0.750 1 0.7420 0.7770
TiEAE 0.6916 0.7221 0.6919 0.697 1 0.7149 0.677 4 0.659 8 0.763 7
43 pH {4 0.699 4 0.7089 0.6928 0.6411 0.7581 0.712 8 0.624 4 0.7155
TIEE WL 0.7495 0.799 3 0.806 8 0.6432 0.7818 0.708 7 0.7205 0.7722
- SRR 0.763 8 0.7931 0.7974 0.661 2 0.762 3 0.6916 0.729 4 0.7772
TS 0.6744 0.7417 0.7094 0.663 7 0.7023 0.6729 0.6925 0.726 5
g 0.6121 0.669 5 0.6220 0.605 6 0.684 7 0.6379 0.717 8 0.659 6
NEETY 0.718 3 0.720 2 0.714 8 0.667 5 0.7537 0.7353 0.683 6 0.7151
WE 0.6929 0.694 5 0.667 1 0.705 7 0.7338 0.6741 0.6490 0.711 4
TERE 0.7194 0.8219 0.7230 0.6839 0.711 4 0.685 6 0.702 8 0.7335
TEE 0.6385 0.6499 0.6505 0.644 8 0.6955 0.660 4 0.6750 0.706 8
biip) e 0.7151 0.766 2 0.7401 0.6712 0.7290 0.676 1 0.6970 0.7427
2 R E 0.6640 0.7110 0.689 6 0.599 3 0.696 1 0.646 4 0.628 3 0.6871
IR 0.668 2 0.6811 0.7013 0.6436 0.709 2 0.683 4 0.7151 0.699 9
35 MTEEEHSESETHEFHNZLZLEER  BEF X)) HEEEE X)) HERE Xw,
SR PRSI 7 Ak BRI B A RN (1),

FERRIESM T IKEORER AT IBEA |, 18I
RIS RETE, DL 14 MESHT AR
&, AT HEES7KE X0 TIEAE (X)),
3% pH (A (Xo)+ HIEAEPUR (Xad TIEHHZE (Xs)-
IR (Xe) TIBHAE (Xo) WHEEIE (Xe)-
MBS (Xo)v AR Xo) ZRIRE Xuds

BT 5 P, BRI, ASRESE
S EASH TR RIS A2 SO, B
SEREL r>05, RZITOED RN LR BT R
MASEH SESHTZ AR R,

NS 2 Te R i 2E A AEZS R XA R 2
TS EH S EIERIRN, S TIEE T (R 6).
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*5 ASEESESEFHELSEASH
Table 5 Stepwise regression analysis of ginsenosides and ecological factors

b3 BV Epg r F Pfg
NS EF Rg1Y=0.927 6-+0.052 4 X1+0.019 9 Xs—0.005 0 X7 0.8320 13.2057 0.0018
NS EH Re Y=-21.06104-0.003 5 X1--0.004 9 X54-0.002 4 X7-0.679 2 X10+0.046 3 X11+0.035 5 X13 0.999 8 3623.1716 0
ASREH Rf Y=0.178 6-+0.014 9 X;—0.000 7 X7 0.7617 14.3815 0.0016
AT Ry Y=-72993240.290 2 X1+13.538 1 X,—2.042 3 X3—0.250 2 X4+0.104 1 Xs+0.126 4 Xs—0.921 1 X1+ 0.9999 9488.3332 0.0080
- 0.177 4 X11+0.065 7 X12—0.421 6 X3
AZEH Rc Y=-1.624 740.069 1 X1—0.003 5 X740.076 9 Xg—0.010 1 X12—0.148 4 X3 0.9037 112601 0.0052
NB 4 R, Y=-72.634 8—0.240 0 X11-7.858 8 X3-+0.786 7 X410.008 2 Xs—0.005 4 X7+0.427 5 X11+0.0380 4 X12— 0.9995 4553470 0.002 2
- 0.137 9 X1340.150 0 X14
AZEH Rd Y=-11.078 5—0.182 7 X4+0.007 5 X54-0.003 9 X7+0.015 4 Xs+0.013 1 X12—0.064 6 X13 0.9377 125376 0.0070
B Y=13.958 8+0.391 5 X1—0.379 3 X4+0.107 0 Xs—0.028 3 X7—0.964 5 X13 0.986 1 85.2686 0
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Table 6 Path analysis of ginsenosides and ecological factors

y S T HEFS
it %R ARAN X1 X X3 Xa X5 Xe X7 Xs Xo X1 Xu Xi2 X3 Xu
AZEH Ry X1 0748 -0018  -0083
Xs 0430  -0.031 -0410
X; -0.769  0.081 0.229
AZEHR X 0045 0.555 0.035 -0016  -0.035 -0.006
Xs 0675 0037 -0.042 0088 -0.108 -0.024
Xr 0328 0005 -0.087 -0592 0169 0,002
Xo 1143 -0.001 0.052 -0.170 -0.285 -0.012
Xu 0359  -0.004 -0.202 0.154 -0.907 0021
X 0086  -0.003 -0.188 0.007 -0.163 0,088
AZEHRT X 0813 -0.045
Xr 0416 0.088
AZEHRN X1 2100 -1392 0007 -0.5%5 -0.048 0512 0012 -0077 025 0042
X 17119 -1701 -0101 0685 0.39 -1533 0200 0261 0153 -0.160
Xs 0422 003 0410 0.231 0621 -0.581 -0098 -0122 -0088 -0.155
Xe 0774 1614 -152  0.1% -0410 1884 <0246 0393 -0245 0199
Xs 1141 0088 059 0230 0278 -1.663 -0071 0150 0042 -0082
Xo 2837 0379 0929 0086 0514 -0.669 -0444 0564 -019 0135
Xo -0874 0030 -03%4 -0047 -0.217 0.092 1440 -0616 0686 0082
Xu 0776 0207 0578 0066 0392 0.220 -2.061 0,694 0367 -0.141
X 1269 0424 0207 0029 0150 0.038 -0.438 0473 -0224 0.007
Xu -0575 0152 0478 0014  0.267 0.163 -0.664 0124 0190 -0.016
AZEHR X 0877 -0.052 -0.266 0069  0.02
Xr 0486 0.094 0,038 0097  -0.007
Xo 0676 0345 -0.027 0116 -0.094
Xo 0343 0177 0137 0.229 0.004
Xz 035  -0.063 -0.010 0178 0.004
AZEHRL, X -3523 0054 3794 1051 -0.093 -0375  -0301 0028 0175
Xs 3297  -0.058 1476 -0427 0312 -0505 0104 -0.103 -0.062
Xo o 4934 2709 -0.986 1212 0.231 -1923 0288 0132 -0.206
Xs 1219 -2.89 -1101 4677 0111 -1137  -0510 0106 -0211
Xr 0863 0379 1192 -133  -0.164 1787 -0421  -0008  0.026
Xu 3794 0348 -0517 -2501 -0.383 -0407 -0431  -0093 0130
Xo 1490 0712 <0229 0954 -0438 0.244 -1.097 0005 0121
Xz 0382 0255 0886 -1706 -0.357 -0017 0929 -0018 0.056
Xu 0375 1645 -0549 -2707 -0.718 -0.059 1314 0480 -0057
AZEHRI X -2403 2314 -0347 0978 -0207 0130
Xs 2441 -2.278 -0166 0748 0368 0.105
Xr 1.29% 0644 0313 -1.038 0303 -0.008
Xe 1473 -1505 1239 -0.913 -0.165 0,088
Xo 1073 0465 -0.83 -0366  -0.227 0.005
X 0375 0831 -0.681 002 -0.345 -0.013
BT Xt 1093 -0.348 -0019  -0.092 0,037
Xo 0452 0840 -0163 0228 0.176
Xs 0452  -0.046 0.163 -0454 -0.073
X7 -0851 0118 0121 0.241 -0.010

Xi3 -0508  -0.079 0.156 0065 -0.017
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