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Identification of Antibacterial Components from Compound
Sophora Flavescens Extract by Mean Impact Value
Based on Support Vector Regression
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Abstract: The compound Sophora flavescens lotion for external use, which is composed of extracts from Sophora
flavescens, Fructus cnidii, Phellodendron amurense, and Cortex platycladi, has been widely used in clinics be-
cause of its antibacterial properties. However, it is unclear which components have the most significant antibacterial
activity. In this study, the composition-activity relationship between the chemical constituents of compound Sophora
flavescens and its antimicrobial activity against Staphylococcus aureus was established using chemometrics, and sig-
nificant antibacterial components were identified by mean impact value (MIV) method based on support vector regres-
sion (SVR) . The fingerprint of the compound Sophora flavescens extract was established by HPLC-UV. A total of 43
batches of compound Sophora flavescens alcohol extracts obtained from different formulations or extraction processes
were detected. A total of 35 common peaks in 43 batches of the samples were quantitatively analyzed by the internal
standard method and qualitatively analyzed by UPLC-MS/MS. Additionally, the antibacterial rates of samples against
S. aureus were determined by ultraviolet-visible spectrophotometry. The PSO-SVR model was used to establish the

relationship between the components and antibacterial activities. Based on this model, the MIV method was used to
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identify the components with significant antibacterial effects. The result showed that the components with significant

antibacterial activities were isokurarinone , columbamine , berberine, isopimpinellin, kushenol O, phello-

dendrine, magnoflorine, kurarinone, and osthole. The bacteriostatic effects of these components have been reported

in previous studies. The results of this study can provide a baseline for future development of antibacterial drugs.

Keywords: compound Sophora flavescens; antibacterial activity; composition-activity relationship; chemomet-

rics; identification of active components

Bl A R A, AR s P 25 fE DR
GBI . Z SRR RSN TR,
EHES B R PR EAEEE 4 Fhirh 254, 77
Z: (Sophora flavescens) J&: S FHILJE YIS 10 T )i
MY, & E AL E R e g es, iz T
IR IFA8 | BEm R e Pt I g %
B, ¥ 5 HA BAF A0 25 IS o, o RS L
WA (Phellodendron amurense) =27 FHE Y AR 2
Bl BE TR B, A A R 25,
WeIRF (Fructus cnidii) &g R 10158, & —Fh B2
M2 AE , 25 B2 B 9 3R W g PRS2 B LA BT g
PEVSL (6 B2 (Cortex platycladi) J&= 25 B R 8 WL
251, BT I E 2 B s 5.

W T A T E LT, B R R G AE
MY, A5 o SR 5 22 440 5 I Tk 2 A A 41 kO%
. AbsE T Al T 2 RS T X B — R 1Y
SETE, BT UM 22 20 23 A M A R U2,
AT FIEEZ A ) RIB A0, BRI H WA P EAR
RUAREAR G b S R LSO R |, ARZRPERIAY B REvEAf
FemeELsz 5 2 Sk i 4 8] (support vector re-
gression, SVR) &5EZE M [ 5 57k vT DA At F 28 P
TR B A g TR ) SVR 2 S 4 1] B ML (support
vector machine, SVM) 7E Rl [R]# b @4 &, &—Fp
WA . BT A5 U /M B, S 41
LA RIFORZAEIERE | 2Rt R Ao st [
SRS BMEXTF/NVEEAS , SVM L REAS 31|
T 2t SR e S R L S A — S
0, AT DA T A A, B S RFm  mH. SVR R
grapirp g s T m . S GRS R B
C AUBRZREL ¢ R eREN TERESHL ) SRR RS
FEFNTINZE SRA 5200, R X X S 2 4
1riifk.

B FHEAL (particle swarm optimization, PSO)
e R R, R Bk B Tl el S HE
2217 017 PSO 1 FEA SO AR 23 i A AN
Z GRS B ok SRR L. & B el
WS4 R AL R 5 U T LAk S 1) i [l
TR S50, HoE PSO-SVR Y2k M 4. -2 52 i i

(mean impact value, MIV) J& Dombi 25! H it —F
PEM A AR S0 BRI AR B R (9 5725, B A PR AR
AR AR bRz —. MIV 454 PSO-SVR 7Y
AT DAAG RCH 3 AR i AR, R R iR R
LAY

AMFFTHEIL 43 HERE S 35 AN IEVE A I
N BT S AR EIRE, JFRIH] PSO-SVR BLHUAN
MIV 54 TR 5 35 AN IHE A0 S5MEE
FHRAISEE , FER5B0 s HA 2 0 B R P JE s
By, BT S8 S SRS &, ik — s TR 2
SR T 2%

S

1.1 SKIGMRIFN{LEE

IS O IR T BB, W AT
IERTHA AT, B A 2017 4F 8 H, &K
HZG ISR B sk Bk 2090 D0 S R TE A 2R 5 AR
(IS) REAFIC (=98%) , W9 7 Eig I YR A TR
ol O (B0 A EE (A5 |, W B RHEETTRE
PHERHCA IR A 5 VKBSIR (3Hraf) | W B RHETTR
E RN R A w5 LT (v al) |, W 3 R
JCA T AT FRZS Al s —H AR (34 4h) |, 1 R
ILIDRHE TR A BR A A TSB 35 7R, 1l At
R AEYHORA A A BIRRGEFREL, 1 ABUM
Bl A= a0 A BR 2 ) 5 4 B8 4 BRI (ATCC
6538) , I [{ FHEEFEAE YR TR A A

Waters 2695 FRCRAR IR, B 2489 2E5Ma:
Jil#% . Waters Symmetry C;5(250 mm x 4.6 mm, 5 pm)
154 . Empower 3.0 F44, SEERRFFHEA F] 5 Agilent
1290/6420 = %A €6 33 = 5 D0 AT 55 335 Vo 156
%, Data Analysis 4.0 ¥4, %[ Agilent/Bruker 2 F].
1.2 BEEHMNRIERYE

B AR SR 0.19% (ARFR 43550 DK IR 7K 75 W
(A) -2 (B) , A 30 C. IRALEREEVEBT A2 0 ~
50min, 5% ~ 18% B; 50 ~ 80 min, 18% ~20% B;
80 ~ 100 min, 20% ~ 27% B; 100 ~ 150 min, 27% ~
100% B. Jii# Ay 0.6 mL/min, K%K 254 nm, 3
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F58 8 2

FEEA 10 L.

JoTE 6 FH H 8% 25 2 U (BSD) , 1F & ARl —
P ik A, FRE R 100m/z ~ 1000m/z,
BANEHRIER 3.5kV; LA mFEHL ER-0.5kV; ik
R 180 C; THIMMAA 6.0 L/min; 551ba%
J£71°4 0.12 MPa.
1.3 REMHI&E

W 1 FoR, BEIRIIRFE LB 258, WK
Jii, H 70% ZBE 200 mL {23 30 min, 90 “C [l #EHL
2h JE it UE, KB AEE IR T L 9500 r/min 5.0
S min, ¥ FIFIRAEUE T 28K W45, HE 0.5min K
R/ 0.01 g, HI4515 1~ 23 S

£1 1~-23SHRAP IFAMPFIEL

Tab.1 Dosage ratios of four medicinal materials in sam-

ples No. 1—23
i e [aea w5 B IR 8
1 32 12.6 24 1.7
2 7.1 7.4 5.1 0.4
3 7.1 5.9 1.2 5.8
4 1.1 4.7 7.7 6.5
5 12.1 3.6 2.2 2.1
6 3.0 2.7 10.6 3.7
7 0.8 1.8 3.5 13.9
8 32 1.1 14.7 1.0
9 5.1 0.3 5.1 9.5
10 13.8 2.4 1.0 2.8
11 9.4 6.5 3.5 0.6
12 8.2 3.0 0.8 8.0
13 6.3 5.9 53 2.5
14 5.5 2.0 12.1 0.4
15 4.8 10.7 0.9 3.6
16 4.1 4.7 5.6 5.6
17 3.5 0.7 12.5 33
18 3.0 8.2 0.3 8.5
19 2.4 3.1 4.7 9.8
20 1.9 15.0 1.9 1.2
21 1.5 6.2 11.2 1.1
22 0.6 10.6 3.9 4.9
23 0.2 43 11.4 4.1

I BIMERRPRICET 2 49 g, BT 8.86 g, MK T
5.7 g FBER 0.54 g, Wi Ry TS S RIRBO 2, gk
2 FiR, AR 53 ST R H ) 24 A R o
D5 IEMIE, 5 24 ~ 43 SAEN.

PRV B i 45 < B K EL T (50.0 mg) £E R Y
PR UEREARE , JEAE 25 mL 2R P I A% T
H. BRI 4 CIRAER .

IR AR B AR (100.0 mg) AT 100 uL AR
W, FH 70% AT SmL AafiH. A 0.22 um
IRt 0E, 4 CLRAAEA .

R2 4~ SERIRIENS
Tab.2 Extraction conditions of samples No. 24—43

Feihdi's | ZEABUMU% | BlgEA | $RIBGRE/C
24 65.00 3.00 95.00
25 65.00 1.00 95.00
26 72.50 2.00 90.00
27 72.50 2.00 90.00
28 65.00 3.00 85.00
29 80.00 3.00 95.00
30 72.50 2.00 98.41
31 80.00 1.00 95.00
32 72.50 2.00 90.00
33 72.50 3.68 90.00
34 72.50 2.00 90.00
35 72.50 2.00 81.59
36 59.89 2.00 90.00
37 72.50 2.00 90.00
38 72.50 2.00 90.00
39 80.00 1.00 85.00
40 80.00 3.00 85.00
41 85.11 2.00 90.00
42 65.00 1.00 85.00
43 72.50 0.32 90.00

1.4 HIEEENE

fE TSB 5375k b Fh 4 ¥ (0 3 45 BRI IF 6
b, BB A IR A T E IR, 37 CHE R
W. SEOHEAKEHERBRERERBES 1 x
10° CFU/mL.

SR 28 A1 AT L4366 E 00 5 20 B 3 550 R
B 1.3 il i s 248, il DMSO X}
HCEA TR AR, BB R 1.2 g/mL IZ5IR. SE5%
2H: W 0.5 mL 259K, I EFR N i ma 22y
W E S 0.006 g/mL. TEIRAE AN 10 mL #iks
W, A 10 uL &8 AmA R, RG4S, =
FIXFREZE . 7R RN 10 mL BN, 7
A 10 uL 4 ¥ AABRA W, IR A3957. BIPEXT
44 : B 0.5 mL DMSO HEFR 7 MFE 2 DMSO & &
4 0.005mL/mL. 7EEUE HMA 10mL B W A1
10 uL £ H OB EERE W, IR G5, I s ie#s
SEATEEIATHY. SEERA | 7S O HR AL RN A PR X R
HAE 37 C T RIS 9h, 7 650 nm AbFIWL
JEEE (OD) . il () #eX (1) 1143

p= PO 1600, )
ODbla
X oD, . OD,, 10D, 3l [ X B2 | %= 55
AN P A ZH ARG
1.5 PSO-SVR {ZEIgE S MIV 33
1.5.1 #IER AL
TEBR S AR b PR — S B H LR 22 F1 R S
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RN RE S FRAIRER PR M. Ak, Xl —Htk
FITAT 2853 R [ ORI TR 26 5, (BT AR 2 A= 2 )
R4, X AT RE 2 WA B I Rt E], B =SB SVR
BRI, DR, e RS AT fl FH 3X (2) X s i %
Pt AP b B, AR YRS 3) EA T IH—4E, RLgib
BRI
1 im

BV RIS € E R AN e €1
x; PANAS B A

x[’ X X 3)

xmax xmin

K xR EHRE s X, A, 25N EALH
A P R KB R/ ME.
1.52 PSO-SVR ##iL5 MIV H %

SVR PEREER T18 1240 SVR By
3ANEESEC TR COABURREL ¢ Ak pREL
W vefE S5y 1B R B ¢ B E R, Rk
PEHALGHE B AT AR B, S I R 4
BEZ ) AU AR E e 1R/ INE U BB (AR
BE, AR RZALRE S, X A% R B, kAR ) 3k
PREL (RBF) . BN, & T4 ik 4) Fos,
AHHFETE A R P RS v-SVR, AT L H shi Y &

K(x,x,)=exp (—7/||x - x,"z) 4)
A y>o.

ST ARAT TN BE B 1) SCARp 1) Rl B RY | SR
FRLFRECAE (PSO) 324 € 1 v #4744k, PSO 3%
() SEAR S BE AT Uh b — AL BB HLRL T, 32 AR
Bal, THE AR RIS N B A DT
AWk R, A B e R, RIS ET
SVR iS4 fEAMEH, AGRECH 100 K,
K250k 20 A~ fESHU b R, SR8
FHCR) IR ZE (Erus) X PSO-SVR ALK
FEA TP, HatsE =051

i(‘xi _)_C)(yi _)_})
\/io@ —f)zim )

ERMS :1,%2(.}}[—)},")2 (6)

Xy, ISRy, A HUINA.

MIV 454 PSO-SVR HERI S R UNF - Y1 %k
FEAR (R B B AR 1 7E LR AR i ity a2 sl
e 10% , I P= A=A B s . sl B A s A

R=

(5)

B 530 T PN ELAE R, AN R A 22 R
B, 4% A8 & 22 {5 0 7 3308 8 7 35 5% i fH (MIV).
MIV L XHE RN A SRR AL 5 48X ERR R, AH PR
32122 R Matlab R2013b #5484

2 HR5WE

2.1 HPLCI1EQEE5H

AT IR AR A B ORI IR R T R 2 A
B T a8 5, AR RS AE | GE R
¥ R AR AT . ZEACAR i 2R,
SEE TS HPLC Fe80&E, il 1 Fos. Xt
A REURAEIY) IS E I H A, bR 35 A2

2.0

1.6
< 1.2F
£
=)
< 0.8

04} “

.
0 1 1 1 1 1 § 1 : 1
0 20 40 60 80 100 120 140
t/min
(a) JiE
0.4} 8
15
31

0.3F 30
5 s
5 0.2
<

0.1F .

134
2
0 J
0 20 40 60 80 100 120 140

(b) &l (a) BYRIERR

E1 EFESERY HPLC-UVIis4 &L
Fig.1 HPLC-UV fingerprint of compound Sophora fla-
vescens extract

FEL T IR B R e E M, DI
AU PR AR XA B 1] 8] (relative retention time, RRT) Fll
AHXT I TE AR (relative peak area, RPA) AWiFAHEFR, LU
ORI AR IS P YA €335 20 A v 1) M A Pk RN AT
P BRSO HTIIEIRE R 4 h, G35 A s ]
SR VA [) P 552 36y 2 D0 s 4% AR e M. [ A
MR BOESEERE 6 U, 23908 0h 4h . 8h 12h,
16h 20 h. i@ SR — 32 BC-PArdl & 6 frkeih
TR T BB SE . AR 3 ATLIE H, AR B B
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Tab.3 Validation results of the fingerprint method of

R3I EAESREMEYLEETEFERER

compound Sophora flavescens extract

A I W A XTI TR (RPA) | 255360, TRl —
WA FERRHLRFE S 22 AR DL 15 St
HUE N, RPA e KAE K 16.300, Fe/ME N 0.226. X
BB I A 22 5 0T DLOK TG 30006 2R R (L AT 4
(R ES R L.

¥ H UPLC-ESI-Q-TOF-MS/MS, i# it 58 & %

. ~ RSD/%
bR ‘
RRT RPA
2 B e e v 0.090 ~ 0.370 1.078 ~ 3.888
M 0.112 ~ 0.495 1.296 ~ 4.882

SCHR P 01 89 1 FRRAE v B 7 1 Fe A, U

35 AW CREGIIA] m/z FRIERE 8 A

RINBREXS 35 DA W BEFTARRS E R0

T TR SN R TR IR A TR,

R4 EFESRERBMEYLELE SN EFENRIES TSR

Tab.4 Results of mass spectrophotometry analysis of 35 common peaks in the fingerprint of compound Sophora flavescens

extract
gy | PRIV ERTR L pirmmr | manT | AT feerss ww o p
[6]/min | T4 m/z SCiHk
1 17.8 3421719 | 192.1031,174.075 1 M1 C20H24NO, AT phellodendrine T [23]
2 | 214 |342.1454| 192.1011,177.0797 [M+H]" | CxHxNOs | PUEZ5HRHH tetrahydrojatrorrhizine EUie| [24]
3 | 247 |342.1701| 265.0866,237.089 1 M1 CyHNO, A 27§ magnoflorine T [24]
4 | 274 |161.0610 — —
5 | 294 [314.1751| 269.1213,137.058 4 [M+H]" | C1oHxNO; evoeuropine T [25]
6 | 33.8 |177.0542 — —
7 | 345 |356.1842| 265.0846,208.0899 [M+H]" | CyHyNO, P 2 57T tetrahydropalmatine EUie| [24]
8 | 429 |352.1153 33302?0893033”322924?0780046’ M1 CyHpNO, % 57T palmatine A [23]
9 | 467 |177.0552 — —
10 | 495 |227.0730 131.049 2 [M+H]" | CoHigNoO | N-HBE4 4160, N-methylcytisine w5 [25]
11 | 509 [338.1397| 308.0924,294.106 6 M1 CaHyNO, JEI B C B8 columbamine A [24]
12 | 521 |338.1388 322'10269:’131008'5092 3 M1 CaHyNO, 2B, jatrorrhizine Vi [24]
13 | 54.6 |354.1687 190.087 7 [M+H] C1H»0s ST Y isoxanthohumol e [26]
14 | 579 [336.1250| 278.0802,191.072'1 [M+H]" | CypH;sNO, F/NBETH, epiberberine EUie| [23]
15 | 59.7 [336.1242| 320.0920,306.071 1 M1 CyH sNO, JINBET berberine T [23]
16 | 653 |3402607 | 278.0816,209.1645 [M+H]" | CyHyNO, U4/ NBERS; tetrahydroberberine pavie [24]
17 | 727 |609.1814 301.070 3 [M+H]" | CyHs0u 75T rutin IERF, (R | [27]
18 | 752 |396.8033 3222487 —
19 | 78.6 |563.176 0 269.081 3 [M+H]" | CyHs013 23 O kushenol O e [28]
20 | 87.8 |277.1060 151.042 5 [M +CHs]" | CisHuN,0, R mamanine s [25]
21 | 100.6 |275.089 6 245.040 7 [M+CHs]" | CisHy0;5 W52 baptifoline s [25]
22 | 111.1 |243.1010 185.057 5 M +H]" C1oH;505 F16£ME A dasycarpusenester A [ 1 )iz [25]
23 | 1124 |217.0497 | 202.0270,174.0315 [M+H]" C1,HgO4 HhFHE N BE bergapten WEIR T [29]
24 | 117.5 | 247.060 4 189'011681’_3;'213 b [M+H]" | CiH0s 5187 AP EE isopimpinellin MERT [30]
25 | 121.5 | 455.206 4 179.033 5 [M+H]" | CyHs05 - ZWE 1 kurarinol 1 5 [31]
26 | 123.1 [303.1555| 151.0366,179.031 1 [M+H]" | CisHi0; MitE % quercetin 5, Al | [27]
27 | 1253 | 4392104 | 197.0458,179.0350 [M+H]" | CayHsO6 #2 kurarinone i [26]
28 | 1273 |439.1770 | 327.0517,315.049 0 [M+H]" | CyHs06 S0 isokurarinone 2 [26]
29 | 128.7 |425.1993 183.029 5,165.081 7 [M+H]" CasHps06 {43520 norkurarinone MR T [32]
30 | 129.6 |271.0970 203.0326,175.0397, [M+H] CisH140;4 WRHT#H % imperatorin IR T [29]
147.044 7
31 | 132.0 | 489.2243 245'”?:1’_0‘1‘394054 b [M+H]" | CisHi0s IEIRTFEK osthole IR T [33]
32 | 1334 |4392065| 165.0174,315.067 6 [M+H]" | CyHs006 SEREBNE isokuraridin 5 [26]
315.086 2,303.159 4, ) o .
33 | 1354 | 4392118 [M+H]" | CyHs06 WZNE kuraridin s [26]
179.034 9
34 | 138.8 | 277213 1| 245.1168,149.0239 | [M+CHs]" | C1sHxuN,O, leontalbinine N-oxide s [25]
35 | 1422 |217.1430 174.037 5 [M+H]" C1,HgO4 AEHAE 2 xanthotoxin IR T [34]
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2.2 HmEEMESH

XF 43 HEEEHCY I R A TINA, S5 2R WL 3R
5. PRAL ELB S R RE b BT R R BA e . Atk
FES BRSO 22 5 52, MERCRIER R 0.10% ~
89.80% . Uit I AN [ 4L Y 2 U o 4 8 6,75 28 BR AT 1)
R A i 22 5. DRLE, SO e 245 SR vl o
R R A

2.3 PSO-SVREBHMUER

TEHL 43 HEAESLH 35 AN WA AR X 4 TR AR AR
ARG, 43 HURE S BT R AR O AR i, b
PSO-SVR #. feiiistferd, 158 7340k C fly
Ptk SVR i, Hh gl C€=2.903, i y=
0.1. PSO-SVR HHEIF I £k anEl 2 pros, 7]
DAFE B SR04 TR 238 5 SR B 32 ) AT

x5 GHEFTESERRYHNER

Tab.5 Antibacterial rates of 43 batches of compound Sophora flavescens extracts

BN E e B e BER e R Y%
1 67.30+0.21 16 57.40 £ 0.51 31 67.30 +£0.81
2 77.10 £ 0.84 17 0.10+0.01 32 87.10 £ 0.21
3 33.40 +0.97 18 24,30 +0.25 33 64.50 £ 0.45
4 61.70 £ 0.23 19 47.60 + 0.65 34 62.00 +0.73
5 70.20 = 0.11 20 62.80 +0.47 35 83.40 +0.76
6 26.10 £ 1.02 21 82.20 +0.35 36 78.30 +£0.22
7 19.90 £ 0.73 22 81.50 + 0.56 37 74.20 + 0.57
8 2.20+0.03 23 67.30 +0.64 38 89.80 + 0.34
9 1.30+0.24 24 81.10 £ 0.36 39 59.20 +0.22
10 81.40 +0.31 25 80.30 + 0.64 40 85.10 £ 0.91
11 66.70 £ 0.25 26 82.10+0.44 41 73.90 + 0.46
12 15.70 £ 0.44 27 80.00 = 1.11 42 82.40 + 0.89
13 86.20 +0.15 28 79.80 £ 0.78 43 72.10 £ 0.47
14 3.10+£0.26 29 70.40 = 0.97
15 65.30+0.42 30 80.90 + 0.34
Y — 0.0308. Z55LFRM, BRI HA W E RS, I, A
§* ‘\3 o— Jlf . U e Jet ke e
70} w2 SEHG AR PSO-SVR BRI EAE i SIS
< oo} 4 B Z e 2.
sof 2.4 HIEKSHIRE
= af WAL XE MIV B0 35 A7 A THERE , g
301 6 Fi7. MIV 4 %PEDBGE , 208000 X e i P A4 BTk
200 5 10 15 20 25 30 R B2, BT 9 DPUAETEPERL A (6 28 11,1524,
b 19.1.3.27.31) # A N S VRAE ) B A W B 0GP T
(a) P4l WAy, HEFERT 9 D AILA 50 e T s S | AN B
90 LB /NBERR, . S AR LTS O BAARR . K
80 2EAEHR . SRR T, X 9 FibA Y E sk
3E A BT,
i 60 - o e T ey T -
¥ ol SES | SIS 0 MRS
T ol e BRI EIZALGY). ST ST S R
30t 2% [ BH P T A 2 G B TR A B A i A B AR

20

0 2 zlt 6 8 1.0 1.2 14
GiATE A=
(b) MiXeH
2 PSO-SVRREHY[E V3T #h £k
Fig.2 Regression prediction curves of the PSO-SVR model

EDA R T, SR R (B AN 5 AR 15 22 %o 4 A7)
ATV, 2R ZrgH AR 4H AR C 280 R 7
BA 0.9945.0.9797, B HRIRZ 45 0.0322

FAL S e R T A 2, BRI T UE S
T P 460 1 AR 4 995 €6 0 2 BR 8 EA 90 7 L. SR
BI7 L /INBER . BRI A 22 AR TR B R 9 A
Wi /INBER R B 34 Hh AR B ORI TR A T A T
J3, AR Y BT LB AT B LA — A A A0 ) £
FARTSL b, A5 B RR A 22 AR ] 11
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Tab.6 Absolute MIV and rank of each common peak

Wy | MIV gontfe | HEE | s MIV i |
1 0.0115 6 19 0.0123 5
2 0.001 3 31 20 0.002 1 26
3 0.009 3 7 21 0.001 6 30
4 0.000 3 35 22 0.004 5 17
5 0.0012 32 23 0.004 8 14
6 0.002 2 25 24 0.0138 4
7 0.003 5 22 25 0.006 5 11
8 0.005 7 12 26 0.002 0 28
9 0.004 0 19 27 0.009 0 8
10 0.000 8 34 28 0.0200 1
11 0.016 4 2 29 0.003 7 21
12 0.004 8 14 30 0.005 3 13
13 0.004 6 16 31 0.008 9 9
14 0.002 9 23 32 0.003 8 20
14 0.0158 3 33 0.006 6 10
16 0.004 1 18 34 0.002 4 24
17 0.002 1 26 35 0.002 0 28
18 0.0011 33
3 & I&
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