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Abstract: Objective Soil is an important factor affecting the formation and accumulation of active ingredients in Chinese medicinal
herbs. Taking 29 sample wild and cultivated Bupleurum chinense of 11 areas as study materails, using mathematical statistical
analysis methods to explore the relationship between saikosaponin accumulation and soil factors in order to improve the quality of B.
chinense by soil ecological regulation. Methods HPLC analysis of the contents of saikosaponins a, ¢, d, e, and f from different
habitats; pH, organic matter, conductivity, soil water, total nitrogen, alkaline nitrogen, available phosphorus, available potassium,
effective calcium, effective magnesium, effective iron, effective copper, and effective manganese were determined by conventional soil
physicochemical property assay methods, cluster analysis method was used to analyze the content of saikosaponin from different
habitats, analysis of the relationship between soil factors and the content of saikosaponin by Pearson correlation analysis, analysis of
soil factors using principal component analysis. Results Determination of saikosaponin showed that higher content of saikosaponin in
Henan province (habitat 5, habitat 6), total content of saikosaponin a and saikosaponin d in habitat10 was 5.16 times the national
standard.Cluster analysis of B. chinense from different origins, according to the content of saikosaponin, the B. chinense from 29
habitats were grouped into three types. Pearson correlation analysis of saikosaponin content and soil factors that the organic matter in
the soil was significantly positively correlated with saponin a and total saponins (P < 0.05), there was a significant positive correlation
between available zinc and available iron and each saikosaponin (P < 0.05) properly improve the organic matter, effective zinc,
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effective ironcontent in the soil can promote the accumulation of saikosaponin.Analysis of the principal components of soil from
different habitats, the higher score was habitat 9, habitat 10, habitat 11, habitat 14, habitat 19, habitat 28. This is basically consistent
with the results of cluster analysis of saikosaponin content. Based on the analysis of the main soil indicators of B. chinense from

different habitats that in a certain range, the higher organic and effective zinc content, the more favorable were the accumulation of

saikosaponins. This was basically consistent with the results of Pearson correlation analysis. Conclusion These results indicated

enhancement of organic matter, effective zinc, in the soil can improve the saikosaponin content in cultivated B. chinense.
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Table 1 Site information

FEHgR FfHh 24 B Hh R A bR R m A
1 WS T 1 N41°42'30" E119°17'31" 540 1
2 WS TR 2 N41°18"38" E119°08'06" 510 1
3 AR 1 N36°32'42"E117°19'41" 648 1
4 b A 1 N36°36'12"E113°3724" 550 1
5 WAL EE 1 N32°4'15"E110°38'57" 370 1
6 NS N43°48'24"E125°24'59" 251 2
7 FAREAL 1 N41°34'59"E117°20'42" 870 2
8 TR 2 N41°34'33"E117°18'38" 870 2
9 FALRELL 3 N41°24'55"E117°33'5" 610 2

10 T A N34°1328"E113°10'59" 280 2
11 TR N33°47'5"E112°6'30" 670 2
12 g )N N35°43'40"E113°20'42" 1210 2
13 Ll PR 4% N35°29"28"E111°3'0" 550 2
14 THEEE N35°34'13"E106°02'06 2003 2
15 W T 3 N41°34'6"E119°12'04" 610 2
16 W T 4 N41°42'30"E119°17'31" 540 2
17 eS| N41°6'41" E111°45"25" 554 2
18 P EEH 1 N31°33'55"E104°17'9" 677 2
19 P IEE 2 N31°33'15"E104°34'36" 551 2
20 IR E T 2 N36°32'42" E117°19'40" 645 2
21 BVt 7k % N34°45'53"E108°04"29" 1140 2
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Table2 Regression analysis of saikosaponins a, ¢, d, e, and f

& VR = P R/ (ugmL )
Se#IiiTFa Y=15.376 X-25.358  0.9992 5~200
SEHIRTF ¢ Y=14.547 X-23.986  0.9992 5~200
SEHIRTF A Y=18.291X-32.379  0.9993 5~200
SEHIETF e Y=0.739X-6.739  0.9992 5~250
SEHIRTFf Y=7.866 X-6.466  0.9998 5~300

B EARAE (SEHIRAT a. SEHIRTF d MEEAD
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Table 2 Content of saikosaponin

FELGR S SEHIEH a/% SEHIRE % SEHIEH di% SR el% SEIRE % SRR %
1 0.1540.004c 0.040+0.001d 0.199+0.002b 0.01240.003d 0.024+0.006ab  0.430+0.015cd
2 0.13540.009d 0.0364-0.004d 0.153+0.005¢ 0.036+-0.004b 0.036+0.017a 0.396+0.018d
3 0.284+0.001a 0.09740.001b 0.358+0.006a 0.086+0.005a 0.031+0.002ab  0.856+0.002a
4 0.162+0.011c 0.076+0.005c 0.191+0.032b 0.026 +-0.006b 0.01940.006bc  0.474+0.042c
5 0.196+0.001b 0.132+0.021a 0.210+0.003b 0.037+0.006c 0.003+0.002c 0.579+0.028b
6 0.471£0.027b 0.132£0.029ef  0.472+0.024b 0.051+0.002de 0.212+0.0195b  1.337+0.058¢
7 0.211+0.055de 0.486£0.026¢ 0.230£0.060e 0.054£0.008cd 0.031+£0.026 7e  1.011+0.062d
8 0.275%0.023cd 0.566+0.043b 0.302+0.024de  0.091+0.005b 0.016£0.0053e 1.248+0.054c
9 0.397£0.008b 0.773%0.052a 0.416+£0.006bc  0.142+0.003a 0.156+0.0229c 1.882+0.018ab

10 0.716+0.025a 0.14540.010e 0.803+0.021a 0.138+0.008a 0.293+0.016 7a  2.094+0.029a
11 0.766+0.097a 0.105+0.021ef  0.782+0.098a 0.040+0.007e 0.1904+0.0308b 1.882+0.165ab
12 0.396+0.100b 0.085+0.026f 0.505+0.143b 0.103+0.019b 0.150+0.022c 1.238+0.174c
13 0.2494+0.025cde  0.238+0.032d 0.307+0.039de  0.093+0.010b 0.103+0.010d 0.989+0.051d
14 0.302£0.003c 0.098+0.001ef  0.318+0.001cde 0.067+0.002c 0.125+0.001cd  0.910+0.004d
15 0.283+0.026cd 0.106£0.008ef  0.365+0.034cd  0.011+0.001f 0.110+0.023d 0.875%0.103b
16 0.184£0.005e 0.102+0.006ef  0.223+0.015e 0.022+0.001f 0.097 £0.006d 0.629+0.023e
17 0.230%0.007cd 0.030%0.001f 0.257£0.008d 0.022+0.001c 0.045+0.001cd  0.538+0.016d
18 0.153+0.002¢ 0.08240.003c 0.142+0.013e 0.01240.003de 0.09240.003b 0.481+0.015d
19 0.36940.012b 0.17540.008b 0.329+0.016¢ 0.01540.001cde  0.049+0.01lc 0.936+0.031b
20 0.495+0.071a 0.292+0.004a 0.504£0.064a 0.113+0.006a 0.203%0.009a 1.607+0.145a
21 0.212+0.013d 0.046+0.001e 0.1721£0.015e 0.019+0.001cd 0.022+0.011c 0.449+0.024d
22 0.206+0.001d 0.07440.004d 0.435+0.003b 0.007+0.001e 0.066+0.031b 0.722+0.003c
23 0.243£0.008c 0.061+0.003d 0.185+0.011c 0.017£0.004c 0.162+0.013a 0.667+0.017c
24 0.228+0.022c 0.058+0.005d 0.151+0.012d 0.007£0.001d 0.003+0.001f 0.4441£0.022e
25 0.10940.030d 0.027+0.001c 0.074+0.007e 0.004+0.002d 0.031+0.001e 0.210+0.037f
26 0.246+0.009c 0.082+0.012c 0.159+0.009d 0.009+0.001d 0.028+0.009c 0.524+0.010d
27 0.444+0.034b 0.189+0.001b 0.334£0.031b 0.027£0.001b 0.139+0.011a 1.133+0.031b
28 0.845+0.018a 0.258+0.018a 0.578+0.013a 0.060%0.007a 0.108£0.031b 1.849+0.024a
29 0.23040.019c 0.055+0.005d 0.187+0.009¢c 0.02140.001bc 0.03040.008c 0.523+0.033d

ANAFERFRRZERBE, P<0.05

Different letters indicate significant difference, P < 0.05
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Fig. 2 Dendrogram of B. chinenseg from different origins

33 JtAMMHIERFERRESSESH
S AN RN = A S I AP B AT (GR
3) o MR LLE HANF = 13 pH {ETE 6.21~
8.49, FTA B N PR SR, 25
AR 9 w55 BRI . AL & 4> B AE 0.23%~
11.89%, JLAFERL 29 (1A ML & 2 B0 A A2
11.89%, Z% 4 H LI 580 RbriE, i
29 ML E e 1 Fbnt)E T & KPR 4);
H S AF 34.70~317.66 pS/em, H:AREH 19 Y H
SR 317.66 pS/lem, FEHE 24 {H SR FAK
& 34.70 pSlem; BifiE AT 5 7> U AE 20.41~569.33
mo/kg, FHAREHL 27 BIBRAR T = B E a2
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Ji o HAE 0.05%~0.83%, A FEHE 27 (4 %R
B AU Z 0.83%, JEtLfhfEHhY 1.60~16.68
£ AR B4y B(E 71.13~537.33 mg/kg, HrH
FEH 14 (1) R0 5 240 HloR = /2 537.38 mglkg,  H
R R A RS E R R A 7 1A
RS BB 71.13 molkg: A R0 &4 BAE
10.63~196.92 mg/kg, HAFEHL 16 1A &8k =
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ARG ER L B TIEEKE R s A
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WK AR RSB EE 0.04~743
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Table 3 Basic properties of B. chinenseg in different origins
i pH HHE% ESE(pSem ) WA/ (mgke ) ER B (mgkg ) FER A (mgkg )
1 7.37410.087jkl 0.539+0.133I 241,067 +40.625¢ 81.08312.021g 349.1931+11.743b 173.803+4.025hi
2 7.356+0.233kl 0.627£0.033kl 127.36749.459h 74.083£7.286hi 46.564+1.157d 339.830+35.897d
3 8.437+0.075ab 6.908+0.360e 106.23314.188i 151.667+4.041f 12.806+0.781d 252.938+2.337f
4 7.79940.118efgh 3.0264:0.649gh 84.267+3.573] 287.000+7.000c 9.457+0.596d 191.859+1.627gh
5 8.532+0.115a 4,688+1.097f 176.367+4.067efg  231.000£7.000d 6.788+1.197d 193.164 10.485gh
6 7.657+0.141ghi 5.007£0.228f 54.633+0.833k 74.375£7.578ghi 66.144+2.856d 131.273+3.986kI
7 6.797£0.063m 2.238+0.366i 46.23316.768k 39.375£4.3755k 28.522+2.530d 127.893423.592kIm
8 7.159+0.061l 2.276£0.301i 45.000£5.011k 39.3751+7.578jk 43.749£2.516d 140.132+:27.145jk
9 6.705+0.029mn 2.162+0.197i 45.933£0.723k 46.667 +10.104hijk 43.482+3.655d 179.591118.649ghi
10 7.869+0.161efg 3.603+0.0669 85.000£2.821] 55.417 £ 6.683ghij 15.707£0.642d 169.559+1.843hi
11 6.646+0.196mn 2.429+0.284hi 50.400+1.179k 43.750£4.375ijk 2.745+0.260d 134.442+19.371jkl
12 8.214+0.047bcd 3.14840.174gh 78.400+4.657] 55.4171-10.104ghij 27.992+0.323d 116.061+4.506kimn
13 8.355+0.050abc 1.270£0.215)k 80.667+2.857j 20.417£5.052k 10.807£0.279d 173.328+10.287hi
14 8.019+0.076de 0.242+0.038l 177.900+ 13.564¢f 78.750+14.000gh 57.920+2.004d 79.867+2.106p
15 8.193+0.402cd 0.484+0.156l 225.000410.392¢ 56.583 £ 7.286ghij 89.31945.044d 96.146+7.805n0p
16 7.769£0.056fgh 2.145+0.184i 278.33318.622b 145.250+3.500f 228.2751286.386¢ 702.573138.279%
17 7.928+0.055def 0.330£0.087I 198.933125.519d 32.0831+4.041jk 528.299+8.017a 86.57518.2350p
18 7.706£0.200fghi 0.191£0.002I 157.000£2.651g 332.50043.500h 39.24740.799d 395.418+6.148q
19 7.515+0.152ijk 1.39740.200j 317.667+1.528k 231.00047.001d 33.799+1.351d 341.736£11.846q
20 7.903+0.271¢f 1.815+1.214ij 163.800+39.140fg 73.50043.500ghi 5.878+1.031d 287.328+17.477¢
21 8.496+0.063a 0.255+0.015l 186.967 +1.457de 133.000£0.001f 7.767£1.517d 125.116+1.589%Im
22 7.601+0.071hij 0.232£0.008I 169.767£2.139%fgy 150.500+3.500f 14.485+1.374d 980.031+15.955a
23 6.386+£0.1210p 7.074+0.058¢ 49.733+1.270k 249.667158.287d 9.157+0.480d 112.208 +4.208Imn
24 6.24810.081p 3.48311.156¢ 34.700+2.982k 77.0001+18.520gh 3.019£1.287d 106.34449.088mno
25 6.34210.1330p 8.404+0.599d 47.033+3.075k 319.667129.143bc 12.196+0.399d 104.01143.250mnop
26 6.285+0.1460p 13.026£0.152a 44.767+1.422k 242.667+8.083d 2.399+0.393d 242.355+ 3.420f
27 6.507£0.051n0 9.534+0.058¢ 133.767415.592h 569.333174.849 18.424+1.118d 407.725+29.397¢
28 6.21610.146p 7.307£0.2991 46.333+1.767k 193.667+22.502¢ 5.288+0.358d 156.607+7.072ig
29 6.30310.1640p 11.895+0.100b 54.500+2.000k 245,00047.000d 12.096+0.700d 203.704+7.497g
P B (mgkg ) 250% ARk (mgkg D) 3t (mgkg ™D AR (mgkg D) A (mgke ™)
1 352.55715.677¢f 0.070£0.002¢f 26.274+1.199j 10.422£1.494kl 7.053+0.304a 7.431£0.19%4a
384.109111.345def 0.085%0.003def 10.450£0.381e 20.69013.747ij 2.786+0.044¢ 4,002£0.199cd
3 231.905+26.521hij 0.178£0.006¢def 21.397£0.814k 38.896+2.481f 2.348+0.072d 2.411+0.086fgy
4 379.156 +43.609def 0.110£0.012def 59.576+2.9869 26.393£0.637hi 0.715£0.113Imn 0.032+0.0040
5 416.273+28.461cde 0.13940.008def 60.695+3.943fg 26.921+0.264hi 0.827£0.025kl 0.043+0.0070
6 524,853167.150a 0.156 £0.002cdef 6.028-0.564Imnop 5.925+0.812 0.749£0.04lm 2.54510.235fg
7 71.133+34.882n 0.084£0.001def 7.790£0.607Imn 13.946 -2.685jk 0.597£0.161mn 2.796+£0.469f
8 143.1874:5.845kIm 0.089+0.003def 6.739+1.329Imno 10.257£1.002kI 0.657£0.071Imn 2.488+0.537
9 88.443188.541mn 0.076£0.004ef 196.929+3.757h 18.637+1.158] 0.633£0.122Imn 2.532+0.366fg
10 130.433143.362Imn 0.126£0.001def 40.075£1.524h 6.944+0.311K 0.824£0.157kl 2.3531:0.095ghi
11 344,217+ 12.858fg 0.090£0.001def 170.939410.843¢ 8.567+2.378Kkl 0.698£0.157Imn 2.29940.535ghi
12 202.047£7.761gh 0.12140.003def 164.655+3.493d 5.090+0.179 0.66+0.15Imn 2.115+0.199hi
13 273.843160.101 0.064+0.001ef 2.250£0.33%pq 6.879+0.159Kl 0.52+0.073n 2.349£0.217ghi
14 537.339+11.175a 0.054£0.002¢f 4.24411.178mnopq 17.68612.918j 1.717+£0.127 0.541£0.173n
15 397.776 +15.739def 0.067£0.002¢f 0.77840.517q 6.160+3.676l 2.128+0.155¢f 0.899+0.065Im
16 425.245+21.427¢cd 0.193£0.003cdef 2.411+0.3630pq 25.955+5.193hi 1.672£0.070hi 2.071£0.03hij
17 401.484 +11.655def 0.050£0.001f 1.630+:0.618pq 13.919+2.679jk 2.308+0.079de 0.970£0.010I
18 481.267+7.716ahc 0.146£0.001def 23.864+0.259jk 28.184+0.383h 3.768+0.176b 3.420£0.101e
19 173.488 115169k 0.514+0.576h 31.096£0.406i 31.376+0.822gh 2.033£0.093fg 1.743£0.195jk
20 219.899+43.555hij 0.193£0.012cdef 22.973£0.853jk 39.513+4.833f 2.257+0.027de 2.385+0.086ghi
21 429.422+7.781cd 0.169+0.001cdef 65.4613.089f 26.050£0.762hi 0.612£0.09mn 0.036+0.0030
22 393.693125.178def 0.226£0.012cde 59.576+2.986¢ 26.393£0.637hi 0.715£0.113Imn 0.032+0.0040
23 388.9221+123.97def 0.183£0.012cdef 7.930£0.558Im 92.379£1.509d 1.83840.092gh 2.56940.018fg
24 436.021+86.18hcd 0.064+0.003ef 3.050£0.898nopq 53.694+2.905e 1.266£0.036j 0.587£0.051mn
25 351.026 1 16.450¢f 0.161£0.001cdef 4.472+0.538mnopq 97.984+4.616d 1.024+0.040k 3.808+0.049d
26 268.432+47.118hi 0.331£0.021¢c 2.8131:0.3880pq 122.525+18.107¢ 1.661+0.083hi 2.0581:0.096ij
27 503.964+14.617ab 0.834£0.011a 208.08712.064a 142.976+2.293h 1.724+0.319hi 4.544+0.0470
28 113.724+28.183Imn 0.14740.008def 85.257+5.816e 35.830£3.727fg 0.529+0.033n 1.479+0.073k
29 404.438+51.377def 0.258+0.014cd 192.70543.183b 207.581+6.570a 1.567£0.060i 4.238+0.059%c¢

ARAFRFRRBA BEZE R, P<0.05
Different letters indicate significant differences, P < 0.05
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F 4 HIEBUIEGRSRARE
Table 4 Soil physical and chemical index classification standard

B BHURI% TR kg )T R (mg kg ) AN (mg-kg ) 2EU% ARk (mg-kg ) A AR (mg-kg ) A 2R (mgrkg ) A 2B (mgkg )

1% >4.00 >150 >40 >200 >0.20 >20 >30 >1.80 >3.00
2% 3.01~4.00 121~150 20~40 150~200 0.15~0.20 10.10~20.00  15.10~30.0 1.10~1.80 1.01~3.00
3% 2.01~300 90~120 10~20 100~150 0.1~0.15 4.60~10.00 5.10~15.00 0.21~1.00 0.51~1.00
4% 1.00~2.00 60~90 5~10 50~100 0.07~0.10 2.60~4.50 1.10~5.00 0.11~1.20 0.31~0.50
5% 0.60~1.00 30~60 3~5 30~50 0.05~0.07 <2.60 <110 <0.11 <031

R5 BB SETIREFHEXMEST
Table 5 Correlation coefficient of B. chinenseg effective
component content and soil factors

LiES 1

SEHRAT SR CUEHIRT dUEHI R el R A R R
pH -0168 -0173 009 0203 0017 -0.058
HHUR 06107 0238 04767 0348 0268 05507
HESX -0232 0303 -0132 -0353 0185  -0.285
4% 0107 -0093 -0033 -0.198 0056  —0.013
A 0070  -0.254 -0297 0369 -0.155  —0.266
A -0235 0098 0461 0197 -0.112  -0.190
HRA -0416  -0126 0040 0232 -0.189  -0.126
B 05037 03847 05527 05857 0458°  0.617"
B -0391°  -0401° 0359  -0.440" -0.290 -0.471"
BB 0275 05357 -032 -05297 -0.053 -0.449"
A% -0030 0037 0089 0055 -0.055 -0.016
B35 0146 0206 0350 -0.319 -0.183  -0.299

fihn

*6 TIRERAENWEMSRERSTR

Table 6 Extraction of principal components analysis

" TR SRHCRANF T 8
" REEE TR ZRTORES SHEE TR BETREN

3.276  27.296 27296 3276 27.296 21.296
2.545 21208 48504 2545 21.208 48.504
1698 14.153 62.657 1698 14.153 62.657
1371 11.426 74084 1371 11426 74.084
0.957 7976 82.059
0.552 4599 86.658
0.464  3.870 90.528
0.408  3.404 93.932
0.245  2.046 95.977
10 0234 1953 97.930
11 0152 1268 99.198
12 0096 0.802 100.000

O O N O O B W N -

RT BILRBFRERDEEERE

Table 7 Component matrix (a) of soil

MR (P<0.05); THISHEREF (P<0.01)
“Correlation is significant (P < 0.05); “"Correlation is very significant
(P <0.01)

K (P<0.01) , HAER. G808 R R M
K (P<0.05) . ZELFmk, HEFMENIR. B
BTG B R A EEMEH, BE SR
A AL A Bk T DA L
AT A R R
35 AEFEHILL HIERAFER S ST

K FH SPSS 19.0 X} I K1 AT 1 Biar 7T
F 6 FRIRAT 4 S BT TR RIL 70%LL |,
BIIX 4 />3 5oy Bt Re iR 0 0 8, P LAXHX 4
AN R AT IR . 132 7 /TR 1,
8 RN ESNEAR. 2% 7
Mk, ERsr 2 TRTFEAERAKNEERBS
RO BREE ERS 3R R ER R
AR SRR, N 3 AT b m RO AR
BEABUSE, HE 6 nIHERS 1 HETTERER
27.29%, FHiSr 2 J7ETTEREE N 21.20%, F T

- ES %

TR T 1 5 3 2

pH —0.656 0.138 0.455 0.209
AP 0.829  —0.260 0.001 0.452
HPE -0.377 0.702 0.409 0.249
e 0.842 0.269 0.270 0.209
BA 0.017 0.319 0.247  —0.009
TE R -0.430 0510  —0.428 0.188
TR 0.155 0.279 0.555 0.520
ARk 0791  —0.627 0.078 0.428
A 254 -0.161 0.726  —0.409 0.305
Rk 0.052 0.617 0.242  —0.487
Fepg=2 0.357 0.326  —0.677 0.344
B 0.562 0215  —0.095 —0.283

3. EWA 4 M ETTEIREBE BN, Sl
14.15%. 11.42%, FrLhEsr 1. E 2 Hi0F
BURL . &% . 88, B8R, H3H. %
B, WO EE, TR 3. 4 AR
o ammee 1iuh AL 5N

P& S SR AR AT, R 8
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*x8 BEMEMSBAIREEES
Table 8 Principal component scores and composite score
FER 5 ERAr 1 F 2 £ 3 FR 4 4251545
1 -028 -229 -1.20 0.65 -0.66

2 —0.66 1.09 —0.76 0.00 —0.06

3 0.28 —-0.12 0.20 1.21 0.22
4 —0.28 —0.63 1.25 -1.02 —-0.15

5 —0.86 —-0.01 1.93 —0.54 —0.03

6 0.10 0.64 0.08 -0.17 0.15

7 -1.69 4.05 —-3.69 2.18 0.12

8 1.89 0.14 -1.14 —-1.49 0.21

9 —0.28 0.47 2.57 1.70 0.58
10 6.42 2.13 1.05 151 2.53
11 —0.68 1.99 2.00 0.69 0.60
12 —0.90 1.18 —0.09 0.16 0.01
13 1.41 0.32 —0.89 -1.65 0.14
14 1.72 0.54 0.73 -1.23 0.55
15 —2.12 0.99 0.48 —0.69 —0.38
16 —2.95 2.04 -1.17 —-0.16 —0.56
17 -0.17 —0.98 -0.71 -1.02 —0.47
18 —0.56 —-3.16 0.02 2.59 —0.52
19 —0.23 1.54 1.93 -0.17 0.52
20 0.07 —0.58 0.84 0.73 0.10
21 -1.51 0.63 1.29 -0.92 —0.20
22 2.32 0.09 —0.45 -1.03 0.47
23 -1.37 —0.83 0.14 —-0.49 —0.59
24 0.03 —0.90 —0.50 -1.97 —0.48
25 -0.23 —2.09 —-1.00 0.47 —-0.59
26 —0.51 -1.94 —0.85 0.40 —0.63
27 -0.11 1.14 —0.16 0.64 0.26
28 3.26 0.74 -1.23 -1.32 0.72
29 151 —2.54 —0.53 0.96 —0.09
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7. 8. 12, 13. 20. 21. 22. 27. 29, HArK#ER
SIREHLRE R B S BT SR, SR
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B

T b A o B I 5 v b 28 Se B A
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