Nat Prod Res Dev 2006 ,18:193-197

:1001-6880(2006) 02-000193-05

1 1= 1 1 1 2
) ) ) ) )
(1. , 330047;
2. , 266061)
; (IcP™M9) 12 15
, (HR.O) 7 \ -
; (PCA) 23 ;12
, 1 , Mn Cu As Ni Mo
2 ;
‘Reg4. 1 A

Classfication o Panax quinquefolium L. Samples by Principal
Component Analysis
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Abgract :A cdassfication method was egablished for quality assesament of  Panax quinquefdium L. Ffteen eemernts in twelve
P. quinquefdium L. saples were determined by means of ICP-MS, seven gnserosdes by HRLC ,and polysaccharides by an-
throne- sulf uric acid method. The pattern recognition based on the principa cormponent andyss (PCA) was gpplied to the mear
sured deta of the P. quinquedium L. sarples. Twelve sanples were dasdfied reasonably ,the contents of seven gnseroddes
were the fird key factor for clasdfication ,the contents of Mn,Cu,As,Ni ,Mo and polysaccharides were the second one. The
principa conponent anaysswas usful in classfication of P. quinquefolium L.
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1 Millipore
Rb; ,Rbz ,Rc ,Rd,
FA1104 ( Ro. Ry ,Re (
) ( ), ( ), MgAl PCaV
), ( ) O Mn Fe @Ni CuzZnAs S S Mo Cd Po
( (5p g n) (HR.C , Fsher
SY3200 ) ,UV-2000 ) (HR.C : ),
( ) :Waters 515 ( , ),
,515 2487 ) (G R. ), (18.2 M)
PCM Millennium * , , HR.C 0.45um
(20pL ) ;MK
: (
,4500 ) 1
(1ICP-MS) : Adlent ,Milli-Qsp
1
Table 1 Orignsd Panax quinquedium L. sanples
No. Origns Herborization No. origns Herborization
1 1(Yngapore 1) 2002-10-17 7 4(Jilin 4) 2003-04-10
2 7@ilin 7) 2002-10-17 8 5Jilin 5) 2003-04-10
3 (Canada) 2002-12-06 9 6(Jilin 6) 2003-04-10
4 1(Jilin 1) 2003-04-10 10 (Quangzhou) 2002-12-06
5 2@Jilin 2) 2003-04-10 11 2(9nggpore 2) 2002-10-17
6 3(@Jilin 3) 2003-04-10 12 8(Jilin 8) 2002-10-17
ICP-MS 2
2
2 ICPMS
2.1 Table 2 ICP/ MS operating conditions
2.1.1
60 103 +2 Parameter Vdue Parameter Vdue
RF ScC
RF power 1200w S C tenperaure 2.0
2.1.2
0.2g, PTEE Diameter of sanpler 1.0mm Diameter of skimmer 0.4 mm
, 5nmL , Flasma s 16.0L/ mn Awiliary s 1.0L/mn
. 0.98L/min ) 0.7 AMU
©0 W) ,1 (0.5 MPa) 1 min,2 (1.0 Carter gas Resiving power
MPg) 1 min,3 (1.5 MPa) 3 min Integration time 300 ms No.d replicates 3
2m 30% 2 3 . §
' 1.0 nL/min 2.23x10° Pa
min, ' 50 i , Sanple uptake rate Vacuum pressure
2.2
2.1.3 (8]
ICP-MS , 14 16 50 100 200 ng/ 2.3
m. ) 2.3.1
2.1.2 (10 )59, 80%
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200 nL ,90 1h, , ) 3
80 % (10 ML x 2) )
,  I5n ,100 3.1
1 h 1 1 L 1
, (4800 mpm,10 min) , 250 L
1 1 2 1
mL 50 mL ) ( (107 .
2.3.2
- (9]
3
Table 3 Resdtsdo dandardized vaues
Conponerts 2 3 4 5 6 7 8 9 10 11 12
Mg 0.1854 -1.275 2.0074 -0.2983 -1.3267 1.5329 -0.0603 -0.2119 0.4227 0.2838 -0.7006 -0.5594
Al -0.5398 -0.6491 1.986  0.7725 -0.1334 -0.6196 -0.4007 -0.7204 1.9073 -0.4287 -0.8645 -0.3097
P -1.0191 -1.4608 -0.1271 0.0045 -0.1328 2.3982 0.2846 1.0866 -0.5607 0.0707 0.124  -0.6681
Ca -0.4104 -0.776 0.7655 -0.7343 -1.7151 -1.393 1.3311 0.1028 0.3553 1.0588 0.3983 1.0169
\% -0.2339 -0.3632 2.4306 -0.0399 0.2835 -0.7513 -0.9841 -0.9194 1.4605 -0.1822 -0.221  -0.4797
a 0.1104 -0.6995 -0.1683 1.9746  1.9746 -0.1405 0.1153 -0.1194 -0.3002 -0.8152 -1.0107 -0.9211
Mn -0.2192 -0.4247 1.9397 1.8379 0.3473 -1.1579 -1.0817 -0.6171 -0.2902 0.2455 0.1017 -0.6813
Fe -0.5475 -1.0447 2.0892 0.3232 -0.0896 -0.453 -0.3774 -0.626 1.3712 1.0427 -0.8556 -0.8324
Ni 1.4903 -0.4446 1.922 1.0949 0.1284 -1.1398 0.0559 -0.2765 ~-1.0596 -0.3529 -0.8514 -0.5668
Cu 0.4184 -0.2515 0.8256 1.06%4 0.697 -0.2015 -1.9739 -1.0405 -1.2233 1.2522 -0.1567 0.5849
n -0.6037 -0.7051 -0.4487 1.4461 0.8348 0.1835 2.2646 -0.6194 -0.2136 -0.5906 -0.8492 -0.6986
As 0.2058 -0.018 0.1141 2.0609 1.4191 -0.5734 -0.9374 -1.139%6 -1.3014 0.2409 -0.4952  0.4242
K§ -0.3402 -1.202 0.2634 0.0616 -0.5696 -1.3384 2.3752 1.0615 -0.654 0.0542 0.0744  0.2139
Mo -0.4181 -0.656 0.2657 -0.7526 -0.5594  0.2657 2.9269 0.0056 -0.7229 -0.2323 0.2732 -0.3958
Pb -0.5925 0.0714 -0.6178 -0.4328 0.9371 0.3404 0.8615 -1.8112 1.8028 0.8783 -0.6766 -0.7606
Rb; -0.3041 0.2386 0.8373 0.4818 -0.2386 0.9589 0.7999 0.9776 0.7531 -1.5016 -1.4174 -1.5857
Rb, -0.224 0.4927 0.6719 0.3135 -0.642 1.4482 0.5524 0.7316 0.7316 -2.0156 -1.2392 -0.8212
Re -0.6969 -0.5171 1.821 0.9217 -0.3372 0.2923 -0.2473 -0.0674 1.7311 -0.9667 -1.0566 -0.8768
Rd -0.7084 0.0482 1.2054 1.2499 0.4488 0.4933 0.1817 0.9829 0.3153 -1.3315 -1.465 -1.4205
Rou -0.8904 -0.5565 -0.5565 -0.8004 -0.8904 0.4452 -0.2226 -0.2226 -0.2226 2.1147 0.1113 1.7808
Ro -0.5089 0.4216 0.7706 0.2472 -0.1018 0.9451 1.1195 0.8287 0.7124 -1.4976 -1.4976 -1.43%
Re 0.2777 0.4245 0.8018 0.5712 -0.0367 0.7389 0.3826 0.4874 1.1162 -1.504 -1.525 -1.7346
., -1.7778 -0.4277 -1.0922 -0.6963 -0.6115 1.3891 0.1944 1.2759 0.8377 0.4913 0.9084  -0.4913
Polysaccharide
SPSS11.0
3.2
, m
L 4
, 4 86.3 % ,
) 5 86.3%,
7.39, ( 54.2 %)
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Table 4 Totd variance explained 1 “ "
omponert 1 , Rby
(%) (%) Rb, Rc Rd Ry Re ; Rau
Tota Contribution to variance Cumulative
1 7.39 2.1 2.1 Mn Cu As Ni 2
2 5.08 2.1 54.2
3 3.29 14.3 68.5 ' Mo 2
4 2.47 10.7 79.2 , 2 !
5 1.63 7.09 86.3 " 2 , Mn Cu
6 1.54 6.69 93.0 As Ni , Mo
7 0.724 3.13 %.2 Mg Al CaV Fe
8 0.385 1.67 97.8
9 0.221 0.963 9.8 1oy '
10 0.169 0.735 99.5 . , 3
1 0.103 0.449 100 “ "
Y Mo ,
S 3 Mo 4
Table 5 Gonponent matris P ,
1 2 3 4 5
Qnporerts  Qnponert 1 Gnponert 2 Gnponert 3 Gnponert 4 Gnponert 5 5 ,Po
Mg 0.4821 -0.0657 0.6092 -0.0713 -0.1127 ,
Al 0.6993  0.3847  0.5008 -0.0212  0.1327 3.3
P 0.1708 -0.5425 0.0015 -0.1475  0.1829
Ca -0.2684 -0.1296 0.7354  0.5582  -0.0984 ' 6
v 0.5200  0.5418  0.5501 -0.1233  0.0037 1 , 2 , 12
o 0.5256  0.3122 -0.6252 0.1790  0.3610
Mn 0.3968 0.79%4  0.1062  0.1738  -0.0071 ’
Fe 0.5325  0.4003  0.6636  0.0345  0.2619 1
Ni 0.4403  0.5905 -0.0849  0.4965  -0.3532 6
cu -0.1876  0.8704 -0.0512 -0.1180  0.0523 Table 6 Principal component vaue of_sanples
n 0.4325 -0.2163 -0.3688  0.5483  0.5459 1 2 3 4 5
As 0.0118  0.7775 -0.4866  0.1335  0.2331 Snples  Qnporert 1 Gonporert 2 Gonporert 3 Qonporent 4 Qnporert 5
S -0.0047 -0.3325 0.1477 0.8880  -0.0572 1 -0.608  1.5885  -1.18%4 0.3751  -1.726
Mo 0.0658 -0.6246 0.1245  0.6793  0.0889 2 -0.554 -0.1303  -1.5779 -1.4848  -1.0319
Pb 0.1519 -0.0742  0.1792 -0.1401  0.8115 3 4.256  2.5% 2.867  0.8367  -1.3182
Rb; 0.8926  -0.4010 -0.1069 -0.0535 -0.1174 4 2.73 2.6448  -2.0683  0.8622 0.7118
Rb, 0.7816  -0.4602 -0.1143 -0.1946 -0.2373 5 0.501  1.9116  -2.7279 -0.2551 1.7786
Rc 0.8932  0.1059  0.3512 -0.1331  0.0513 6 1.216 -3.0051  -0.4811 -2.5193 0.591
Rd 0.9238  -0.0687 -0.2069 -0.0118  -0.0442 7 0.919 -3.9503  -0.0935  3.6669 0.9281
Ro -0.6807 -0.0847  0.4938  -0.0645  0.2353 8 0.503 -2.82%67  -0.5678 -0.0782  -1.8328
Rg 0.8573  -0.4616 -0.1115 -0.0127 -0.0589 9 2.657  -0.7822 2.5306 -1.8408 1.149
Re 0.9206 -0.209% -0.1389 -0.1526 -0.1055 10 -3.685  1.3989 2.1638  0.1511 1.5208
1 -3.794  -0.2709 0.4442 -0.0484  -0.3757
. -0.1346 -0.7173  0.2304 -0.3443  0.2555
Polysaccharide 12 -4.141 0.8257 0.6991 0.3346  -0.3%6
) , 23
\ 12 ,
5 ) Rb; ,Rb R, , 12 4
Rd Ry ,Re 1 , ;10,11 ,12 ,
1 ; Rau , ,10
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