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14567 8.,.,  !"#. $%&". "!'  

()*'#!+*$,%"")% "!'-")% '-+%.#%"/% 0%,%+)-1!, !2* /3 2)"!45"63 "!'-")-

/**4%#),!$%45* /3 /"*$/$'$ *!#),)#*$,! / ,/")7+!#!+*$,! 8)**%45&)2! !#%9//  

(1+!*")#!+) 

 
 !"!#$%. 23456789: ;0<106904=. . 90;:8 18=07.>84?.8 @8A89.B 0C@878D89.B 03E8F0 

G04G0@H, 4HIH@H, G.=0F0@1090; ; ;8F8=H=.;9:I >H4=BI @H4=89.J C04@874=;01 ?HC.DDB@90F0 KD8?-

=@0G0@8<H. 23456789: 78J4=;5LE.8 18=07.>84?.8 C07I07: 7DB C@0;8789.B C@030C07F0=0;?. 

@H4=.=8DM9:I 03@H<N0;.  

&'()!*+! ,'-*$: D.4=, 18=07, KD8?=@0G0@8<, ;875E.J KD8?=@0D.=, 4HIH@, G.=0F0@109: 
 

Summary. The possibilities and new methodic decisions of determination of general phosphorus, 

sugar, fitogormones in the vegetative part of the plant by means of capillary electrophoresis are consid-

ered. The operating systematic approach, providing control sample of the plant preparing are discussed. 

Key words: leaf, method, electrophoresis, leading electrolyte, sugar, phitogormones 

 

.*!/!01!. O.4=0;HB 7.HF904=.?H 9H 0490;8 0C@878D89.B 1H440;0J ?09N89=@HN.. C0-

7;.69:I G0@1 E8D0>9:I . E8D0>90<818DM9:I 18=HDD0;, 4HIH@0;, 0@FH9.>84?.I ?.4D0=, 

;.=H1.90;, G.=0F0@1090; C@874=H;DB8= 4030J 0C8@H=.;9:J 18=07 ?09=@0DB G.<.0D0F.>8-

4?0F0 404=0B9.B CD070;:I, BF079:I, N;8=0>9:I ?5DM=5@ . ;.90F@H7H, H =H?68 1068= 4D5-

6.=M ?@.=8@.81 .115990J 54=0J>.;04=. 40@=H. 

 H 70DL 5FD8;070; C@.I07.=4B 0?0D0 80 % 45I0F0 ;8E84=;H @H4=89.J . CD070;. "F-

D8;07: 4.9=8<.@5L=4B ;481. <8D89:1. @H4=89.B1., .<5>89.8 ?01C0989=90F0 404=H;H 5F-

D8;070; 4C04034=;58= @H4?@:=.L G.<.0D0F0-3.0I.1.>84?.I 18IH9.<10; H7HC=HN.. @H4-

=89.J ? 4=@844H1 0?@56HLE8J 4@87:.  

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. / ?H>84=;8 03P8?=0; .4C0DM<0;HD. ;8F8=H=.;9:8 

0@FH9: @H4=89.J @H<D.>90J 4=8C89. ;DH6904=.. (DB C0D5>89.B K?4C8@.189=HDM9:I 7H9-

9:I C@.189BD. 18=07 ?HC.DDB@90F0 KD8?=@0G0@8<H 9H 4.4=818 «+HC8DM 104'&».  

 

23,89/!01! #!:8';%$%-*. Q8=07 ?HC.DDB@90F0 KD8?=@0G0@8<H 54C8A90 C@.18989 

7DB C@B10F0 0C@878D89.B FDL?0<:, 4HIH@0<: . G@5?=0<: ; ;.9HI, G@5?=0;:I 40?HI, K?4-

=@H?=HI .< ;8F8=H=.;9:I 0@FH90; CD070;:I ?5DM=5@ . ;.90F@H7H – *&2 00668034-025-2011 

«Q8=07: 0N89?. 1H440;0J ?09N89=@HN.. G@5?=0<:, FDL?0<: . 4HIH@0<: ; 3.0D0F.>84?.I 

03P8?=HI . C@075?=HI C8@8@H30=?. CD070; . ;.90F@H7H C04@874=;01 ;:40?0KGG8?=.;90F0 

?HC.DDB@90F0 KD8?=@0G0@8<H».  

/ H9HD.<8 .4C0DM<5L= ;079:J ;875E.J KD8?=@0D.=, 4078@6HE.J 0,4% 40@3H=H ?H-

D.B, 0,08% N8=.D-=@.18=.DH1109.J-0490;H9.B (R&!-2 ), 3,2 % FD.N8@.9H . 0,015% F.7-

@00?.4. ?HD.B; KD8?=@0D.= @H4I075L= ; =8>89.8 @H30>8F0 79B, I@H989.L 09 98 C07D86.=. 

'8?0189758108 0=@.NH=8DM908 9HC@B689.8 16 ?/, C@. K=01 =0? 70D689 404=H;.=M  45   2 

1?!, =8@104=H=.@0;H9.8 ?HC.DDB@H C@. +24°* ;@81B H9HD.<H 15 1.95=.  

S@030C07F0=0;?5 045E84=;DBD. 4D875LE.1 03@H<01: C@035 40?H, ;.9H .D. 7@5F0F0 

6.7?0F0 03P8?=H @H<3H;DBD. ; 2-50 @H< (; <H;.4.104=. 0= 06.7H810F0 4511H@90F0 4078@-

6H9.B 4HIH@0;, C@87C0>=.=8DM90 0N89.=M @8G@H?=018=@01 . @H<3H;.=M 70 4511H@90J ?09-

N89=@HN.. 4HIH@0; 98 30D88 10 F/71
3
), N89=@.G5F.@0;HD. 3-5 1.95= C@. 6000 03

-1
, C8@890-

4.D. ; C@.30@ . C@0.<;07.D. 70<.@0;H9.8 C@03: C98;1H=.>84?.1 18=0701 C07 7H;D89.-
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81 30 1TH@ ; =8>89.8 5 48?597. )010F89.<.@0;H99:8 CD07:, CL@8 . C070395L C@075?N.L 

<HD.;HD. 7.4=.DD.@0;H990J ;070J ; 400=90A89.. 1:10, C8@818A.;HD., 9H4=H.;HD. ; =8>8-

9.8 >H4H C@. ?019H=90J =81C8@H=5@8, N89=@.G5F.@0;HD., G.DM=@0;HD., C@. 9803I07.10-

4=. @H<3H;DBD. . C07;8@FHD. H9HD.<5.    

2@.89=.@0;0>908 ;@81B ;:I07H: FDL?0<: – 13,5 1.9, 4HIH@0<: – 14 1.9, G@5?=0<: – 

13 1.9. (.HCH<09 .<18@B81:I <9H>89.J 1H440;:I ?09N89=@HN.J 4HIH@0; 404=H;DB8= 0,1-5 

F/71
3
. S@.18@ 0C@878D89.B 4HIH@0; F@H75.@0;0>90J 4184. C0?H<H9 9H @.4. 1.  

 

8 9 10 11 12 13 14 15 16 17 18 19 20 9:;

46.3 mAU

Capel

2
3 4

5

6

 

 

'.4. 1. UD8?=@0G0@8F@H11H F@H75.@0;0>90J 4184. 4HIH@0; 

3 – G@5?=0<H, 4 – FDL?0<H, 5 – 4HIH@0<H, 6 – 4.4=819:J C.? 

 

'H<@H30=H99:8 ;H@.H9=: 0C@878D89.B 1H440;0J ?09N89=@HN.. 4HIH@0; 0384C8>.;HL= 

C0D908 @H<78D89.8 ?01C0989=0;. !9HD.<5 98 18AHL= H9.09:, FD.N8@.9, K=.D89FD.?0DM, 

.<018@: C@0C.D89FD.?0DB .  2,3-35=.D89FD.?0DB. +09=@0DM 1H440;0J ?09N89=@HN.. 10-

904HIH@0; ; ?D8=0>901 40?8 C0<;0DB8= 457.=M 0 4=8C89. F0=0;904=. @H4=89.J ? <.18. 

V04G0@ . H<0= .F@HL= .4?DL>.=8DM90 ;H695L @0DM ; C@0N844HI 03189H K98@F.. @H4=.-

=8DM9:I 0@FH9.<10;. S@. 98704=H=?8 G04G0@H 9H@5AH8=4B 03189 K98@F.. . ;8E84=; ; @H4=8-

9.BI. 24038990 @8<?0 78G.N.= G04G0@H 4?H<:;H8=4B 5 ;48I @H4=89.J 9H 03@H<0;H9.. @8C@0-

75?=.;9:I 0@FH90;. %F0 98704=H=0? =0@10<.= @H<;.=.8 . <H78@6.;H8= 40<@8;H9.8, ;:<:;H8= 

49.689.8 5@06HB . 5I57A89.8 ?H>84=;H C@075?N... 2490;908 9H?0CD89.8 H<0=H G0@1.@58=4B 

; <HCH48 H1.90?.4D0= . 38D?0;, 04038990 K=0 <H18=90 7DB <8@90;:I . 3030;:I ?5DM=5@. *0-

78@6H9.8 38D?0;0F0 H<0=H ; CD070;:I ?5DM=5@HI <9H>.=8DM90 189MA8, . C8@8.<3:=0? H<0=9:I 

5703@89.J C0>=. 98 4?H<:;H8=4B 9H 8F0 9H?0CD89.. ; CD07HI, ; 0=D.>.8 0= BF079:I ?5DM=5@, ; 

C8@;5L 0>8@87M 3HI>8;:I – F78 .<3:=0>908 4078@6H9.8 9.=@H=90F0 . F0@H<70 30D88 0CH490F0 
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9.=@.=90F0 H<0=H >H4=0 C@.;07.= ? C.E8;:1 0=@H;D89.B1. -4=0>9.?01 G04G0@H 7DB @H4=8-

9.J 4D56H= 980@FH9.>84?.8 4087.989.B. "4.D89908 9H5>90 030490;H9908 49H3689.8 @H4=8-

9.J G04G0@01 . H<0=01 54?0@B8= .I @H<;.=.8 . C0<;0DB8= C0D5>H=M 30D88 @H99.J 5@06HJ, 07-

90;@818990 5D5>AH8=4B ?H>84=;0 C@075?N.. [1].  

*D069:J 404=H; 1H=@.N: 3.003P8?=0; 0?H<:;H8= 45E84=;89908 ;D.B9.8 9H =0>904=M 

.<18@89.J 03E8F0 G04G0@H . H<0=H ; 4D5>H8 H9HD.<H 38< C@030C07F0=0;?., >=0 98C@.81-

D810.  HC@.18@, C@. 0C@878D89.. 03E8F0 G04G0@H  C@035 @H4=.=8DM90F0 4:@MB ?.CB=B= ; 

4184. 48@90J . ID0@90J ?.4D0= ; =8>89.8 984?0DM?.I >H40;, 0IDH67HL=, @8F5D.@5L= ?.-

4D0=904=M . H9HD.<.@5L= [1]. (DB 0C@878D89.B 03E8F0 H<0=H 0@FH9.>84?08 ;8E84=;0 0?.4-

DBL= ?.CBE8J 48@90J ?.4D0=0J 4 703H;?0J 48@90?.4D0F0 ?HD.B . ?H=HD.<H=0@0;: 18=HDD.-

>84?0F0 48D89H . 48@90?.4D0J 187.; 4184ML I@010;0J ?.4D0=: 4 48@90J . =.7. S8@4C8?-

=.;9:1. 7DB 045E84=;D89.B 1H440;0F0 H9HD.<H H9.090; B;DBL=4B 18=07.?., 0490;H99:8 

9H ?HC.DDB@901 KD8?=@0G0@8<8 [2].  

!9HD.< 03E8F0 G04G0@H ;:C0D9BD. 9H 4.4=818 ?HC.DDB@90F0 KD8?=@0G0@8<H ; ?;H@-

N8;01 ?HC.DDB@8 KGG8?=.;90J 7D.90J 0,5 1, ;95=@899.1 7.H18=@01 75 1?1, .4C0DM<0;H-

D. ;079:J @H4=;0@ ;875E8F0 KD8?=@0D.=H, 4078@6HE.J 0,2 %  I@01H=H ?HD.B . 0,6 % 5@0-

=@0C.9H C@. 0=@.NH=8DM90J C0DB@904=. 9HC@B689.B .  7D.98 ;0D9: 78=8?=.@0;H9.B –  

254 91. O.98J9:J 7.HCH<09 .<18@89.J – 5-5001F/71
3
. '8?0189758=4B =8@104=H=.@0;H9.8 

?HC.DDB@H C@. +24 
0
*; ;;07 C@03: – C98;1H=.>84?.J – 30 1TH@ ; =8>89.8 5 48?597. UD8?-

=@0G0@8F@H11H C0?H<H9H 9H @.4. 2.  

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 9:;

189 mA U

Capel

1

 
 

'.4. 2. UD8?=@0G0@8F@H11H G890DM9:I 4087.989.J K?4=@H?=H D.4=M8; 54=0J>.;0F0  

?  ?0??01.?0<5 03@H<NH !- 1 (9HD.>.8 9H KD8?=@0G0@8F@H118 IH@H?=8@90F0 C.?H  

C@0.<;0790F0 FHDD0;0J ?.4D0=: 40 ;@818981 ;:I07H 12,3 1.9. 4;.78=8DM4=;58=  

03 54=0J>.;04=. 7H990J G0@1: ? ?0??01.?0<5) 
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2C@878D89.8 ?09N89=@HN.J G04GH=-.09H ; 7.HCH<098 1-1001F/71
3
  ;:C0D9BD. 9H 4.4-

=818 ?HC.DDB@90F0 KD8?=@0G0@8<H ; ?;H@N8;01 ?HC.DDB@8 KGG8?=.;90J 7D.90J 0,5 1, 

;95=@899.1 7.H18=@01 75 1?1, .4C0DM<0;HD. ;079:J @H4=;0@ ;875E8F0 KD8?=@0D.=H, 40-

78@6HE.J 0,11% 7.C.?0D.90;0J ?.4D0=:; 1,01% =8=@H18=.D897.H1.9H; 0,09% K=.D897.-

5?45490J ?.4D0=:, 418AH99:I ; 03P819:I 400=90A89.BI 8:1:1; C@. 0=@.NH=8DM90J C0-

DB@904=. 9HC@B689.B . 7D.98 ;0D9: 78=8?=.@0;H9.B – 254 91. '8?0189758=4B =8@104=H-

=.@0;H9.8 ?HC.DDB@H C@. +26 !*; ;;07 C@03: – C98;1H=.>84?.J – 30 1TH@ ; =8>89.8 5 48-

?597. 'H<78D89.8 F@H75.@0;0>90J 4184. C0?H<H90 9H @.4. 3. 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 9:;

10.8 mAU

1

2

3

4

 
 

'.4. 3. UD8?=@0G0@8F@H11H F@H75.@0;0>90J 4184. 4 .4C0DM<0;H9.81  

KD8?=@0D.=H 9H 0490;8 7.C.?0D.90;0J ?.4D0=:,  C.? W4 – G04GH=  
 

(DB 0C@878D89.B 1H440;0J ?09N89=@HN.. ?H=.090; H1109.B, ?HD.B, 9H=@.B, 1HF9.B, 

?HDMN.B ; 1H=8@.HDHI @H4=.=8DM90F0 C@0.4I06789.B H7HC=.@0;H9H 18=07.?H ?HC.DDB@90-

F0 KD8?=@0G0@8<H [3]. (H99:8 ?H=.09: @8F5D.@5L= 031899:8 C@0N844: ; @H4=89.BI.   

*.4=81H ?HC.DDB@90F0 KD8?=@0G0@8<H .D. H9HD.<H=0@ ?HC.DDB@9:J .099:J KD8?=@0-

G0@8=.>84?.J, 049HE899:J 5DM=@HG.0D8=0;:1 G0=018=@.>84?.1 78=8?=0@01, @H30=HL-

E.1 9H 7D.98 ;0D9: 254 91, .D. 4C8?=@0G0=018=@.>84?.J 78=8?=0@ 4 C8@84=@H.;H810J 

7D.90J ;0D9: .<D5>89.B ; 03DH4=. 200-400 91, ?;H@N8;:1 ?HC.DDB@01, 7D.90J 98 18988 

0,5 1 70 78=8?=0@H, ;95=@899.1 7.H18=@01 0= 50 70 100 1?1, .4=0>9.?01 ;:40?0F0 9H-

C@B689.B C0D06.=8DM90J C0DB@904=. 4 @8F5D.@581:1 9HC@B689.81 0= 1 70 25?/ . C8@-

409HDM9:1 ?01CML=8@01 c 400=;8=4=;5LE.1 C@0F@H119:1 0384C8>89.81 7DB 430@H . 03-

@H30=?. .9G0@1HN.., 9HC@.18@ 4.4=81H ?HC.DDB@90F0 KD8?=@0G0@8<H «+HC8DM» (9018@ 

)04@884=@H 4@874=; .<18@89.J 17727-01).  

S@.30@ C07F0=H;D.;HL= ? @H30=8 ; 400=;8=4=;.. 4 @5?0;074=;01 C0 K?4CD5H=HN.. . 

54=H9H;D.;HL= 4D875LE.8 @H30>.8 CH@H18=@:: 

C0D06.=8DM908 9HC@B689.8 9H ?HC.DDB@8 – 16 ?/; 

;@81B H9HD.<H – 12 1.9; 

;;07 C@03: – C98;1H=.>84?.J; 

=81C8@H=5@H ?HC.DDB@H – 0= 20 70 30 !*. 
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(D.9H ;0D9: 78=8?=.@0;H9.B – 254 91; C@. ;0<106904=. C8@84=@0J?. 88 C073.@HL= 

=H?, >=03: ;:40=H C.?0; 0C@878DB81:I .090; 3:DH 1H?4.1HDM90J. 

'H<@H30=H9H 18=07.?H 0C@878D89.B 1H440;0J ?09N89=@HN.. H4?0@3.90;0J, ID0@0F8-

90;0J, ?0G8J90J . 98?0=0@:I 7@5F.I ?.4D0=  ; ;8F8=H=.;9:I 0@FH9HI @H4=89.J 4 C@.18-

989.81 ?HC.DDB@90F0 KD8?=@0G0@8<H, C@.F079HB 7DB .44D870;H9.J ; 48D8?N.09901 C@0-

N8448 . 7DB .<5>89.B ;.=H1.990F0 404=H;H C@075?N.. C8@8@H30=?. CD070;. 

*.4=815 ?HC.DDB@90F0 KD8?=@0G0@8<H C07F0=H;D.;HL= ? @H30=8 ; 400=;8=4=;.. 4 @5-

?0;074=;01 C0 K?4CD5H=HN.. . 54=H9H;D.;HL= 4D875LE.8 @H30>.8 CH@H18=@:: C0D06.-

=8DM908 9HC@B689.8 – 16 ?/; ;@81B H9HD.<H – 15 1.9; ;;07 C@03: – C98;1H=.>84?.J; =81-

C8@H=5@H ?HC.DDB@H – 0= 20 70 30 !*. 

(D.9H ;0D9: 78=8?=.@0;H9.B – 254 91; C@. ;0<106904=. C8@84=@0J?. 88 C073.@HL= 

=H?, >=03: ;:40=H C.?0; 0C@878DB81:I .090; 3:DH 1H?4.1HDM90J. 

S@.18@ @H<78D89.B 3.0D0F.>84?. H?=.;9:I ;8E84=; 40?H 1HD.9: C0?H<H9 9H @.4. 4. 
 

7 8 9 10 11 12 13 14 15 9:;

0.819 mAU

Capel

1 2 34

5

6

7

8 910 11

12

13

14

15

16

17

  
 

'.4. 4. UD8?=@0G0@8F@H11H 3.0D0F.>84?. H?=.;9:I ;8E84=; 40?H  

1HD.9:, @H<3H;D89.8 2 @H<H: C.? W6 – H4?0@3.90;HB ?.4D0=H – 120 1F/?F,  

W7 – ID0@0F890;HB – 9,4 1F/?F, W10 – 4HD.N.D0;HB – 211F/?F,  

W11 – 0@0=0;HB – 4 1F/?F, W14 – ?0G8J9HB – 11 1F/?F  

 

'H<@H30=H99:J 404=H; @H30>8F0 KD8?=@0D.=H C@. ;:C0D989.. 0C@878D8990J C@030-

C07F0=0;?. C@.F0789 7DB H9HD.<H 98?0=0@:I G.=0F0@1090;, 9HC@.18@ .970D.D-5?45490J 

?.4D0=:. UD8?=@0G0@8F@H11H 0C@878D89.B ; K=01 68 @86.18 (H9HD0F.>90 ;.=H1.9H1) .9-

70D.D-5?45490J ?.4D0=: .< K?4=@H?=H ;.90F@H790F0 D.4=H C0?H<H9H 9H @.4. 5. 

(DB 0C@878D89.B 1H440;0J ?09N89=@HN.. 0490;9:I 0@FH9.>84?.I ?.4D0= ; 1H=8@.HDHI 

@H4=.=8DM90F0 C@0.4I06789.B @H<@H30=H9H 18=07.?H ?HC.DDB@90F0 KD8?=@0G0@8<H. (DB K=0F0 

.4C0DM<58=4B 4.4=81H ?HC.DDB@90F0 KD8?=@0G0@8<H, 049HE899HB ?;H@N8;:1 ?HC.DDB@01 7D.-

90J 98 18988 5041 70 78=8?=0@H, ;95=@899.1 7.H18=@01 751?1, G0=018=@.>84?.1 78=8?=0-

@01, @H30=HLE.1 9H 7D.98 ;0D9: 25491 .D. 4C8?=@0G0=018=@.>84?.1 78=8?=0@01 ; .9=8@-

;HD8 7D.9 ;0D9 0= 200 70 300 91 . KD8?=@0990-;:>.4D.=8DM90J 1HA.90J (?01CML=8@01) 4 

C@0F@H119:1 0384C8>89.81 7DB 03@H30=?. KD8?=@0G0@8F@H11, 9HC@.18@ 4.4=81H ?HC.DDB@-

90F0 KD8?=@0G0@8<H «+HC8DM».  
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4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9 9:;

0.0674 mAU

Capel

5

8

9
10

 
 

'.4. 5. UD8?=@0G0@8F@H11H K?4=@H?=H .< D.4=H ;.90F@H7H 7DB 0C@878D89.B ?09N89=@HN..  
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2,9 1F/?F  
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=H9H;D.;HL= 4D875LE.8 @H30>.8 CH@H18=@:: 

– 7D.9H ;0D9: 4C8?=@0G0=018=@.>84?0F0 78=8?=0@H – 270 91, G0=018=@.>84?0F0 – 254 91; 

– 0=@.N41H=8DM908 9HC@B689.8 – 25 ?/;  

– 70<.@0;H9.8 C@03: – C98;1H=.>84?08 C@. 30 1TH@ ; =8>89.8 5 4 C@. 9HC@B689..  0 ?/; 

– ;@81B H9HD.<H – 10 1.9; 

– @8?0189758=4B =8@104=H=.@0;H9.8 ?HC.DDB@H C@. =81C8@H=5@8 20
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S@0;87899:8 .44D870;H9.B C0<;0D.D. 4G0@1.@0;H=M 06.7H8108 4078@6H9.8 C07;.6-

9:I G0@1 ?01C0989=0; ; ;8F8=H=.;9:I 0@FH9HI 98?0=0@:I CD070;:I ?5DM=5@ (=H3D.). +09-

N89=@HN.099:8 C@878D: 04=HDM9:I 034567H81:I CH@H18=@0; 5=0>9BL=4B.  

(DB >8@8A9. ; ;84899.J C8@.07 IH@H?=8@90 C0B;D89.8 ;.990J ?.4D0=:. /H@M.@0;H-

9.8 C07;.69:I G0@1 C.=H=8DM9:I ;8E84=; 70;0DM90 <9H>.=8DM90, =81 98 18988, K=. 7H9-

9:8 C0<;0DBL= 457.=M 03 0384C8>89904=. @H4=89.B 9803I07.1:1. ;8E84=;H1. . @8F5D.-

@0;H=M .I 4078@6H9.8 C@. 9803I07.104=. C07?0@1?H1.. 
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SD070;:8 ?5DM=5@:, ;H@M.@0;H9.8 CH@H18=@H 
+01C0989= 

/.A9B #8@8A9B !D:>H X3D09B 

+HD.J 500-1500 700-1400 700-2000 500-3500 

 H=@.J  40-200 20-200 50-200 70-600 

QHF9.J 120-500 100-500 100-400 140-600 

+HDMN.J 150-600 100-300 100-600 100-600 

!4?0@3.90;HB ?-=H 5-22 7-18 3-14 8-100 

YD0@0F890;HB ?-=H 120-570 250-700 400-1600 200-1000 

+0G8J9HB ?-=H 2,2-115 5-74 15-150 0-12 

X3D0>9HB  2000-6000 2000-6000 2000-5000 3000-8000 

X9=H@9HB 20-150 20-100 20-150 20-200 

O.1099HB  200-1000 200-1000 200-1000 200-1000 

Q0D0>9HB  200-2000 200-2000 200-2000 200-3000 
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