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Analysis and evaluation on main active ingredients of Asarum heterotropoides var.
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Abstract: Objective Active ingredients of 47 Asarum samples from different habitats with different phenotypes were analyzed in this paper
in order to reveal the relationship between the formation of active ingredients and genetics and geography, and provide some scientific basis
for the breeding and untilizing of Asarum. Methods Ethanol extract and volatile oil were extracted according to the methods of Chinese
Pharmacopoeia. Asarinin was detected by HPLC. Volatile oil compositon was determined by GC-MS. The between-groups linkage clustering
method was carried out. Results Volatile oil content of 47 samples was 0.81%—3.32%, and five samples’ volatile oil content exceeded
3.0 %. Ethanol extract content of samples was 9.87%—29.40%, and ethanol extract content of 30 resources accounting for 63.8 percent of all
samples exceeded 20%. Asarinin content of 26 resources was more than 0.25%. Totally 48—77 compounds from the volatile oil could be
determined and relative content of each compound was different. Forty-seven samples from different habitats with different phenotypes were
divided to ten groups by between-groups linkage clustering method according to the active ingredients. All the accessions could be classified
clearly. The cluster of accessions was associated with resource region. Asarum heterotropoides var. mandshuricum and Asarum sieboldii
var. seoulense from the same origin were grouped together. Conclusion There were much more differences in active ingredients content
among Asarum resources which were in different regions cultivated with same way and environment with different phenotypes. We could
select the perfect fundamental material according to the phenotypes and introduce germplasm from different regions for breeding and utilizing
of Asarum. Most of samples clustered together associated with their origins instead of phenotype or specie.
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1.1 #wt

AT A 4 < B SR i RR T I T R MRONT R YT
B, BARIENR 1. @3 RAO RS B S 80
43 % 5 dbgi = Asarum heterotropoides Fr. var.
mandshuricum (Maxim.) Kitag. A7 4% Asarum
sieboldii Miq. var. seoulense Nakai. %[ 40 g &
(#it5 133-05-01, i HOKNT 98%) M _EiFi
HAYRHA R AR, S EllE.
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Table 1 Information of samples

Ge RE & AEKERAE FRAEH A

1 s dbapee 10 AT, MRS EE, REFERHe

2 LT DR 10 WA ATH, e LERSG, RYEARHE

3 ILTEEE dbanr 10 KA, MRS, O

4 LTHE LA 10 MO, Kit, HAREEE

5 LI dbaneE 10 Ry fEkEga, RWsga, gt

6 ILTHIE b4 10 RfAart, RWs, HRge

7T DUAE 10 W LESIATH, 2o, RWGE, Teb A Skt e

8 LTI dbaneE 10 MHRESRE, IO, RERESE LR AR

9 LTI DA 10 AR TH, RE@EEgKir “U” %, BuEEHEE

10 B s dbapse 10 MAREEIE G, R, RWEe

11 FHREAL Jbapee 10 RTINS SARGIMIPS TP/ CAN R U RS SANC)

12 Hki@L Janee 10 MARR At i G L, 1WA aa, RRaarLmaiRs

13 FHRiEAL Jbapee 10 MR Rat, KHEE, BMETEE LTt

14 FHIRIBL DA E 10 WAE LA ZRAM, ARG, LEIATH, BEALe, ENEFRAEL4 6480
15 HpkiE kg 10 MARLRE, R R e, RUEERS g RRaE

16 FHAREAL Jbapee 10 MEE RS, R E, REHE6, RRE%a6, ok
17 FHMEAL Jbaee 10 MHRESRE, REBOK, RARGHE, HOLOTE, TR EEAE LR e
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9T KU M4 AR BRIAE FRAEH iR

18 ki Jean 10 ARG Rt iR, RHHL6, ERa6t

19 H kL Jeam= 10 MRS TR, R ORE G, AR, EiEat

20 LS Jean 10 MARE A G P R, A RA, PIATHE, REK EWEe

21 H kL Jeam= 10 MRSEOR, IR, e Ea, EiEg, REALe

22 ki Jean 10 ARk, R REa,. RHagn, RuMHKEe, BWKge, i
D

23 LS Jean 10 A0, MRGEEETRE, RS ENE, REfAksgnEgan,
SN

24 LS Jean 10 AR AR I R, M ROTY, TER R R, A, RS
TiRER, RWEge

25 HiE Jean¢ 10 MARGEE, R IRRA G, MRSk, TR AP, UGG, FHHEEaa
HBHK, g

26 HiE Jean¢ 10 MARGEE, TR0, e ROt BEEE, P, Lgs, R
Wtasrt BRK, Rt

27 HidE Jean¢ 10 AR LG, R GG, PEERAMRS, fepr Eisatt, RufEha,
PR gl

28 HidE Jean¢ 10 RWREE, T Rat, BEgn, RuAREse, TREEe

29 HpkiEfL Jeanr 10 Mg, KRR, MOk, EEARAE, REETEHER, RAR
K, RkEe

30 TR Jeanr 10 MARELt, RRRAE, REAEae, Bl EaL6

31 s B Jean¢ 10 MARGEE, FRGRE, fegr Rat. EIREnt, R g, B
B

32 ELSEL Jednar 10 MRSk, RE G, R Eaa, P, AR

33 LTI o4 10 AR RO, LG, g6, WA TR T, RuHEe,
R

34 LS Jednar 10 MR, RARAE, PRSP, T =Mk, RpFEgdiarg

35 TTiER Jednar 10 MRS RO, EHAREaE, RERREAO, RWREae

36 LS Jednar 10 MR RS, RPARESE, L REgE, T 3~4 1

37 ELSEL Jednar 10 MR EA A, o, REEK, e EaafgaREgas, i
F¥, Rymgat, RRat

38 BT FHT Jednar 10 MARLRE, R TG, R HRaa. Eaa

39 U e 10 MG, FARGE, RHERO6, TR ETE0, EEkgan

40 TTHE Jednar 10 MR R, RSO E, RUEREaa, W ERae, FREE
ANE)

4 ki Jegn=x 10 MARRE ARG, FWRREGG, i Raf. TR, REE R, KR
g

42 TTHE Jegn=x 10 MR RS, FAREAE, W Ra, TH

43 TTHE DUBANE 10 AR R Ted o Bxs, e R a . A, REfEsKE “u” ¥,
R AU R

44 LS Jean 10 RTINS SARCINIPS TP/ CAN R U RS SANC)

45 ki Jegn=x 10 ARG, FRREAE, EHAREAE, REfRELe

46 LS Jean 10 MR, R, MO, K, R SHSE LikEe

47 ERSE Jean 10 MART R, R Ra, REAEa, RnEEa




¢ &% Chinese Traditional and Herbal Drugs 35 51 % %5 38§ 202042 A

*751-

2 FAEEHR
2.1 tFmALTE

TEALH E AP R YR SE . (Jb4h 44.04', R E&
126.05', - FH50E 3.6 C, 4axi{kii—39.8 C,
BRI 36.9 C, =10 CIEEIFE 2 779.6 C;
FEREWNE 697 mm, ZAETE 6~8 H, FHEE
2400~2600 h; TR 125d AA7) EHEIFRES,
H M R4 T 50% FH A, 6 A NAIRIR Bk
TR, Yeipye 1, BRI AKS, 40 CHH
BAAIETHE 6 h, 7E/NEFE SN B S an kb,
i 3 S T RAA R B A ENE: T2 S
THERMEEMERESENE.
22 EEAMREY. RELXHSENE

K Gl RGR AT BRI VR IR H ) ) S BN
TR, SRR BRI AT R T O
B, ARSI (PEZ L) 2015 4R EN,
2.3 RFERRRANE
2.3.1 %% Poroshell Cig thitiA: (150 mmX
2.1 mm, 1.7 pm); A E 0.5 mL/min; #:## 30 C,
R 1 pL; E IR s AR KN 287 nm LS
(A) -/K (B) NiBIHH, BEEEPEM (0~20 min,
50% A; 20~26 min, 50%~100% A): XI5 A pE

BEWERE L
4 HAR

B A

2 3 4 5 6
t/min

1 WFEFEEXRSR (A) MMAEESR (B) HPLC &iLE
Fig. 1 HPLC chromatograms of reference substances (A)
and Asarum (B)

232 TR SV A RS AR E A IR X
fE4h 18.11 mg, FH 100 mL HEEERIA G € B E
Rt s, AT 5 min, A8 G5 E 5
S/ 8

233 MHmEmmhl & R 1.0 g AR
i, BT HIE=MEY, A% A FEE 15 mL
W, WMEMWERE, THEABIETSTTEER

B 45 min, ff=MiPRaAHGE, S8, b
JRBCRIRE S, g, AR, A =
B RAE . FRL A 0.22 um BFLIE R E 5
PR TR
234 LVERFRFL B HUH I 4H 3 IR Z= AR ifE
W4 1. 5. 20 30. 40. 50 pl #ERE, 504
L DA IR SRR B R AR (X0, i I

BURPALER (Y), 2ailbriErhZk, ka5 REA
Y=1.154 94X 10° X—49 981.2, r’=0.999 9. Zkitk
il 0.061~3.050 pg/mL.
235 FEEERL  EIUAERE R IRIATR, 1%
HE IRt 2 AR B R 5 Ik, BRIR L L, 0 SR
FIGTAF AR RSD 43954 0.9%, FHAESH
K% B R AT
236 EEMRK EYIEFEE (26 5) %
“2.3.37IUJ7 kA% 5 A RE A, EEAEHERE, &FIK 1 L,
D 41~ A 2 (W T AR AR 0B 1Y RSD 43 31l 0.3%,
RN HEG MR
237 FoEtEilEe  HAHSERES (26 5D WL o
BIFECHS 00 1. 34 7. 15 h 3bRE, IE4HE AR &R
WETHIFAN 0.6%, FKHIFES HAERERAE 15 h Wi
SE, AT LA AT R I s e T B R
2.3.8 AR RALE  H0.25 g T FIFE M 9
Wy, BREERRE, INEE RS BT EE 11 80%-
100%. 120%fXF iR &, 747 3 17, #RIE M
TR 5 VAL B 4% €2.3.07 TUlsE, HECT
P IRE[ENCR AT RSD o P30 [T %y 98.33%~
103.50%, RSD<2.3%, X754 rHrEisk.
24 EEZHSFREEA (GC-MS) #3#h

SARERE. iRy HP-5 MS A e B4 H: (30
mX0.32 mm, 0.25 um), HJ4AIEE 40 °C, 1HIE 2 min,
BL 2.5 “C/min FHEZ 160 °C, FHLL8 C/min FHE R
280 C, fEHIE 7 min. ZAAAFBAE 1 mL/min, Jk
MR HEREITIERE 280 Co HERERFR 1 ul.

it B dE (ED, HTAEE 70eV, H
FiVE ] m/z 30~550, f5HEE HEE 0.98 KV, BT
230 C, PUZAT 150 C. ¥#F)IER 3 min.
3 H#HR5NH
31 TRMFEHRELHISE

A7 Uy B I i I e A LR 2. A
K2 UEH, BT 47 03402 B 5 1 R R 25
HTE 0.81%~3.32% . £ KB4 1 i 1 5 % 9 i 1
HETIE 2.0%~3.0% (& 2-A) 7 47 {3 FE 5
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F=2 AT HEFEHERNELE. BEEREYMIEFERERESE
Table 2 Volatile oil, ethanol extract and asarinin content of 47 Asarum samples

w5 HERIMNI% W EIR 1% MFRR% | WS ERIM% B PR 1% A R 2%
1 2.26 26.85 0.400 25 1.99 23.39 0.275
2 3.06 29.40 0.395 26 2.77 17.79 0.358
3 2.02 21.43 0.149 27 2.90 23.85 0.298
4 1.72 24.32 0.218 28 2.10 21.74 0.287
5 2.14 20.32 0.214 29 241 20.76 0.259
6 2.09 20.97 0.271 30 3.13 22.73 0.282
7 1.56 22.95 0.223 31 3.32 25.39 0.391
8 1.66 21.16 0.182 32 1.01 20.90 0.118
9 2.19 19.18 0.330 33 2.87 17.64 0.272

10 2.94 22.06 0.253 34 0.81 9.87 0.264
11 2.09 21.53 0.203 35 1.96 13.67 0.161
12 2.77 19.72 0.249 36 2.48 19.73 0.419
13 2.50 17.82 0.182 37 1.86 15.26 0.231
14 2.59 24.76 0.304 38 1.17 23.45 0.279
15 2.00 17.21 0.226 39 2.75 16.63 0.302
16 2.60 22.74 0.180 40 3.00 17.10 0.227
17 221 24.00 0.424 41 2.22 23.95 0.333
18 3.19 16.13 0.333 42 1.80 20.81 0.164
19 2.54 19.16 0.151 43 2.67 16.97 0.242
20 2.90 17.38 0.291 44 1.06 21.15 0.202
21 2.35 25.49 0.324 45 2.14 21.44 0.212
22 2.84 20.59 0.225 46 1.07 22.31 0.169
23 271 20.49 0.289 47 231 17.69 0.317
24 241 20.82 0.281

L, OH 12 AR R R S =T (R EZ )
2015 R E ) 2.0%, BT 51K E I T 5
T 4. 7. 8. 425, W TIHE 3545, Hikid
b 25, 32, 34, 37. 44, 46 S AIE L4}
TLH 38 5 o A3 30 1A it ¥ i T &L 70 B AE
2.0%~3.0%, 75001 63.8%, 30 fhFEdLH, A
THREILTHNE, 21 kA FHAREL, 10K
HLTiEE, LRE S A, F 5 Wi mE
KRB 3.0%, &k B THEN 2
S 40 S, SR E EAARIEALE 18 SR 5 DL &
kB IEJE I 30 5/ 31 SR A
32 ARAFHREAMRHYESE

i 47 v BEm R MY =N 9.87%~
29.40% (R 2), HFEHT (hEZH) 2015 £
FRFNTE K] 9.0% . K070 A b I BV 112 HE ) e A
1E 15%~25% (K&l 2). fEFTH 47 i, 4 30
13 FE G 0 B A R B T 20%, AR ER
63.8%, A1 10 fAAF S A IR H I TR, 17 4K
i, 2 MEERREETIEE, 1 ek

H BRI PHT . FR AT T =M 2 SR s,
R EIR B & B, N 29.40%; TR H 5 M8
11 34 SHE S, AR B E AR, N 9.87%.
33 A RMFEHMAFERSE

AT 5y B S A <7 I 25 01 & 23 $UE 0.118% ~
0.424% (3£ 2), it 7 (HEZGH) 2015 SR
JE 1) 0.05%, Horb 32 S it H 4 - i 25 i B
ik, 4 0.118%, 1fi 17 SAES ANl R i EN 5
B, N 0.424% . KR IR 3 R 20 4 4
L HTE 0.20%~0.35% (& 2). 47 ikEfh, £ 26
V3 FE S 45 i R A Bl 0.25%, 2 (o E 24 )
2015 4RO SE AN =E FE 2R & B ARENRT 5 A5 0L |, X
26 hFES R, HSRIEIAZS, 5 MR E I TR,
16 1K H HkiELL, 3 MRELTIEE, 1R E
HREAL, 1R E BRI T, $RE 2k,
H 3 ADORANE, 23 4y NAkgiE .
34 ARMEHRUERSBENH

FRIE RO FE i B0 A . BRI IR A R =
REE & &, FIA SPSS Guit/rbrikst:, KA LH R 5k
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Fig. 2 Content scatter plot of active ingredients of 47
different Asarum samples
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[ ()Y F T RE RS REN 5, T 47 feAEsh N
10 2K (Bl 3), HEFTy AR IR Ak
REEAT IR SR E HARE Y0 58 24, 29, 23,
25, 28. 27. 30. 14. 21. 41 MUkESR B —2% (A
3, D, JFHIX 10 ks oAb . R EELR
G5 N 18, 20, 26 MIFESLLACOR T THEM 9
SRR (B3, 1D, Hrh, 95k NI
W, HAh 3 roadbgnE. RALTHER 7
Py S AN OB AL 7 AR R — 2R3, D,
Hrpsk B TH M %5 N 5. 6. 4. 7. 3. 8Ff
AR SR T MREAL Y 11 SRR R N2, X
TRES R, B 4 oadbgneE, 3 4 R4,
Sk E HARBE IR 6 AR (120 220 16, 13, 19,

0 5 (N R
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Fig. 3 Dendrogram generated by between-groups linkage
methods based on active ingredients

15) BHN—3K, HamthjgRMhdbdE. REL
T ENS 5N 40, 43, 33. 47 FIREH HMIEL
g5 N 39 MFEMENR—K (B 3, V). RAH
MBI YRS 32, 44, 45, 46, KRB ILTHIEM
42 “SFE 5 CASCK H BT FHTR) 38 SN
—K (E 3, VD, Hd 32 SFFADGEAE, H
RAACASE . TR HEALR) 364 34, 31 SRR
A EBHER K
3.3 #EXHMS GS-MS S1f

KA (3 - B RGO Ho 43 b RHR %
R > AT A 4, 1 B HS S T RE (B D),
RS R B T EILR S S NBS ik
P e Hp i BB B TR R BT, AT E R A R
FER M A2y . R R A R RoR, AN
R, iR S A YIRS 48~T7 Fh,
EMEMEEARZESR . RS FE 90% 8 FHHE,
T SR — AR RS B 1% R0 B
fifik, MALTHEEH 14 MLEY: o-pinene Co-JE
J& ) . bicyclo [3.1.1] heptane,6,6-dimethyl-2-
methylene-(1S) (B-JR4 )+ 2,4-cycloheptadien-1-one,
2,6,6-trimethyl (It & 25/ ) . 3,5-dime thoxytoluene
(35-HIEIEHFZ). 1,3-benzodioxole, 5-(2-propenyl)



« 754 » ¢ &% Chinese Traditional and Herbal Drugs %551 % % 3§ 202042 H

I|
L 4 M

{ 'ﬁ J\ LJ: Ai
10 20 30 40 50
t/min
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Fig. 4 Total ion chromatogram of volatile oil

(3 H%M/E) . benzene,1,2-dimethoxy-4-(2-propenyl) (
# T & M ) . 1,3-benzodioxole,4-methoxy-6-(2-
propenyl) (Al 5.5 ) . bicyclo [4.1.0] ept-3-ene,3,7,7-
trimethyl-(1S)3-Carene ((1S)-3-#4%). 3,4-methylene
dioxypropiophenone ( 3,4- V. Fi 3 — 4 2K T i ) -

benzene,1,2,3-trimethoxy-5-(2-propenyl) ( #i & i
% ). 2-hydroxy-4,5-methylenedio xypropiophenone
(EAEEE) . octane (%5t ) - estragole ( 5% Hi i ) . borneol
M) o & BCo3 BAE AT 8 B 7 BA0 FF  Hh 22  8
Ko R IFIHHA 125, ML 3 EAmvTH, 47 4
SRR AR, A 8 AR TR I a- IR A
1%, A 2 P RERR R B A, XS B
& 15 SHEf, A 2.543%. H 9 HFES I B-
TRIGAN SR 1%, A 3 MR AR R H kit
EW, A R E R 29 SRR, v 2.558%:
A7 Uy SERFAE S R 8%, IR AT RIS A
BN 3,5- T HISA L HIOR, Bk, T A .
WEGERE. MRS RASEER =L 8 Bk &4,
Hdr, 35-HEIEH IR, EREEA R T A& BT
AN S B IE Ry b it Th AT s, A AR 45 R
M EENEY . 3,5- HEIE HIRTE R FE )
A BB T 5%, A 5.109%~21.615%, £
14 3 K it FRORDO B 2K T 10% (2 5% i oA
TN 5.109%), 7 28 413 B i HAHXS & B 7E 10%~
20%, 7E 1 4 F 5 (30 5 ) A & 2k 31| 21.625%.
TR BRI NS BAE N 8.569%~24.618%, 7E 2 5
47 5 2t FE S AR B 2T 10%, 7E 29 (iR
g 10%~20%, 7E 11 34 i AR & =
it 20% (23 SHAEM IS ] 24.618%). AT &
Wy AH X & B AR S AR PR 20%, A
20.637%~54.623%, £ 9 M if AN S EIKT
30% (26 SHE 51N 20.637%), 14 43 FE 5 A
e 30%~40%, 16 #yFfE & A & B AR
40%~50%, 4 3 FF 5 AR S AR ST 50% (17

SHEAIE 54.623%). WEERE. MERR. KM
W FH =% Jot A 6 & & 43 Sl 76 0.292% ~ 9.205%
0.069%~22.106%. 0.095%~ 7.654%7%1 0.628%~
6.079%. (1S)-3-%5)7% Al 3,4- V. F 3 — 420 2 TR i A1) 5
B o-JRM B-IRMAAHAL, A A R EUK BAEA
PR ARRT .

4 Tig

bt R AR AL TE O SR T 2, A AR T
P FETHFRZ) 6500 AR 7 —/D# s TR 2y
sz s, KEAZGH O HA, E. f#ES%E
FHTA BRI, K, 4058 R8s & &
SN TR FH S P 4N o 25 04 238 2 1) 2 LA 5 o
BT 52 3 5 e R | B O R b g S iR b T
AR | SEEAEN, TR 2enmE, N
V6T AHF (P FH 2GR . SR, 40°EBR T 7EIR T
TN AN, EH RS RHEFL SR A5 TT
= SR BRIz s. Bk, g0Eh &N E
B VEAN FE AR DA R 41 = o BT A RO 45
P XG0 T R B R o

ASLIG BT SRR o BT AR,
T, EREAAFRMIX, HIEFR—FEH. F—
BT TARET 4 FUL L, AR RO
BEFEOR, TREPFE 28 3R] — Hb DX ) 4 o A
f, PR BEIAMEIR Y. 4o R &R DL
R RENE DN S RNAEESR, BT,
FEREMA SR ST EER TERERAFENE S
AU AERE 56 I ZE R, &AM E R
A 3B AR U I BT VS K. I AR A O B RO
oS RIAT R, BT A AR A
o SR R SR 2, 3 5 R B A A 1 o) A 4
FE g A% 2 FEVERT 1R B[R] — Hh X RE i 58 2R
HIEA K FM,

YRR M B AR R G, RN kER
LA B AR AR 5 ' T i R iR g A e,
I, AR R T A S P B AR A R I8 A ik R XU
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Table 3 Twelve compounds of 47 Asarum germplasm resources
. HR 2 B
ok ol PR REEE 3SCHEETR  HEE O TETAR  ATEE (938K S4UPECHANE BEEL ME ¥k
10200 0243 0.943 9.9 12.654 45.465 141 0.590 0.73% 0970 1488 2401
20710 0689 3462 5109 8.569 22.106 9.205 — 1122 22.106 1581 0.957
3 0083 0.166 0.882 9.754 17123 43.680 1702 0.084 0549 1752 2.205 4,667
5 — 0.085 1.643 11,746 16.959 41.157 1565 1.204 0.802 1383 2.187 5.096
6 0045 0074 1451 11.492 15.228 41.326 6.236 0.062 1515 1149 2613 413
7015 0077 0.848 1.163 11,605 46.499 iyl 0.107 0.568 1166 2809 4649
8 009 0129 0.679 15.697 18.878 36.513 1527 0.122 2531 1029 5670 4926
9 0041 0075 2.146 11.045 16.618 43.024 2.269 0.149 1.252 0.809 3.814 4387
10 0901 0693 0.8% 8473 11951 50.589 0411 1778 0.813 1170 1704 2.622
10264 042 0.489 12.03 16.602 38.918 0.709 0.193 0.702 1422 1104 4206
2 026 — 0.266 1.106 16.010 42517 1195 — 1.986 1132 4529 2658
130276 0380 1,659 11.335 21.092 32.125 0.994 0.575 — 0.785 112 4.676
14 0.006 — 09711 11.335 11.167 52.347 0570 0.109 0.714 1811 1522 4934
15 2543 21% 3347 7932 20.650 20.650 3.450 2218 1179 165 5160 0803
16 0723 0263 1201 10.931 16.612 39.443 319 0.961 0.534 0735 1016 2210
17 0316 0151 1178 1 10.681 54.623 0.681 0.266 0.370 1715 0633 2066
18 0249 0186 0.687 12,107 18.802 42,580 0.292 0.011 0.378 113 0662 2617
19 0153 0234 0.757 11,638 14750 41,984 0.733 — 1.257 1.038 2503 259
0 0299 0397 1307 15.760 19.425 45,306 2.234 0510 0.409 0744 0458 2766
20 0545 0474 0.670 11.816 12.813 37.186 1.196 0.540 0.780 0946 449 2404
2 0632 0680 1.058 14.250 12,613 33.697 1.214 1.461 0.922 0722 343% 4369
23 1886 2141 2478 10.052 24618 24.787 2119 0.605 131 2228 3.221 0.865
240063 008 1.486 10.653 19.441 36.079 1853 0.052 0.627 0.749 1.306 4403
25 — — 1.344 8.830 23.053 36.644 1.057 0.045 8.830 0.757 1.378 2.256
26 1997 2531 2189 10.119 20.637 20.637 2028 2.005 1.647 2126 7.654 0.749
21 0263 0403 1183 10.504 2181 33.469 5117 0.339 2.002 0685 1003 4312
28 0287 0740 1.289 12.645 14.229 46.455 0.682 0.784 — 1.075 1.246 2563
29 2433 2558 4.042 9.609 21114 21114 2.083 2459 0.632 1.661 4132 0.628
0 134 0849 3.629 21615 18,99 22418 2.587 0.951 0517 3.190 1627 0.645
3L 0521 0577 4171 10.233 20.073 21,934 6.992 1.364 1538 11462 1787 0.831
3 0524 1036 1.955 10.300 14922 42.526 0672 0.79%6 1973 0.990 101 2.367
30209 0354 0.673 11.281 20.218 35.640 0.99 — — 0833 0158 4720
3 0090 0.108 0.674 16.821 214 3421 0.502 — 1716 0806 0095 2617
% 1291 2009 3182 8.853 2.28 23,282 4,025 0.876 0.664 0620 2103 0820
3 0241 0.109 0522 10.054 18.804 34,006 0.794 0219 0550 1087 0113 5.626
38 003 0025 0580 9.724 17.520 40.192 0.732 — 0558 1247 2.29 6.079
39 0428 0213 0.729 10.924 15.634 46.681 0.952 0.115 0.662 0.069 2.855 2453
40 0915 L1057 2.006 9.453 19.214 31.190 1014 1501 1.023 1.059 1.907 2225
41 1348 1700 3.906 7187 21411 21411 3.081 1 0.954 2131 5075 0.844
42 0082 0078 0.625 10.261 10.696 48.128 0.760 0.218 0.321 2622 0780 2539
43 1035 1857 2.251 9.199 14.046 47502 1016 1402 0717 0.692 1.648 2455
45 0688  0.604 1.986 11.948 17.165 33.255 2.363 2292 0436 0638 2.205 2114
47 0465 0470 0.720 10.472 8.757 52.794 0.752 0.267 0410 2.262 0.602 4,868
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