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W E
TGO, Tk KA B RORAREE-—M 38k, &%+ k) Phenomenex SuperLu Cis, H 30484 THE-0.1% ¥ 8257% (19:81,V/V),
Hoi K 5 A A 264 nm (7 F A3 E AT AT AT SRS ) (291 nm (B SF) L iAiE 8 1.0 mL/min, A2
H 30 C,#AFE A 10 uL, AEF a3 A A A, 3+ HAL 5P RS a9 A E B -, BARYE AR A B B 3T F & o694, oF
5 Sh ARk BEAT YR A KR SPSS 22.0 M AT R E 5 Ao £ 9T &R EHaF B Ha s HF R F R ast
it 3 e 3 A R A I R AR B A KM TS B A1 4 0.007~0.311,0.871~18.184,0.002~0.119.,0.052~1.251,0.105~2.202,0.020~
2.319 ug(r>0.999) ; #5 % B . & A M A (24 h) X I 4 RSD 3 /N T 3% ; T 39 mAF w ol & 5 %) 4 97.32% .94.89% 97.15% .
96.90% .97.52% ,97.53% (RSD 4 1.09% ~2.60% ,n="6) . #7%& #4133 #F% A2 7 %423 McE SrhedFsast TE4a
F 6 - ¥ A AR B B F 5] 4 1.252 6.1.198 3,0.958 6.,0.807 1,1.138 1. —nl % 3F = m 347 %4742 #15r %4 d  F %54
F MR R A S AR 1A E 0 A 4 0.394 2~2.067 2,0.139 1~0.804 7,2.864 8~8.554 8.,4.581 2~11.371 1,1.028 9~
13.401 5 mg/g; SMARFEMAT A A2 a5 EAa 3 7 S M e e S 6 AR 09 22 4 A 2 0.367 2~
1.925 3.46.361 1~126.342 1,0.138 1~0.798 8.2.966 2~8.857 8.4.642 5~11.523 3.0.970 6~12.641 9 mg/g; F#F 7 ik 4 M 7 4
R REZA RS T 355%, RESHERE T, IMTRXEHBTRABE,SSRA—KX AARA %, TRSHSWER
R, 2AERS BT ETIRE A 8LTAO% , 5 R R BT H—5 ., S SR mE#-—n Sipk ks T4, T4
HERAF, TR T F R P 6 AR R0 R BFE  SE T A LR AR A
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Simultaneous Determination of 6 Flavonoids
HPLC-QAMS and Multivariate Statistical Analysis
YAN Xia, ZHU Xueyan, HE Songhua, ZHANG Hui, LUO Yi, HUANG Qingquan (Guangxi Zhuang Autonomous
Region Institute for Food and Drug Control/NMPA Key Laboratory for Quality Monitoring and Evaluation of
Traditional Chinese Medicine, Nanning 530021, China)

in Zhuang Medicine FEngelhardia roxburghiana by

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of neoastilbin, astilbin, neoisoastilbin, isoastilbin,
quercitrin and engeletin in Engelhardia roxburghiana, and conduct multivariate statistical analysis. METHODS: HPLC-QAMS
method was adopted. The determination was performed on Phenomenex SuperLu Ci; column with mobile phase consisted of
acetonitrile-0.1% formic acid (19 : 81, V/V) at the flow rate of 1.0 mL/min. The detection wavelengths were set at 254 nm
(neoastilbin, astilbin, neoisoastilbin, isoastilbin, engeletin) and 291 nm (quercitrin). The column temperature was 30 °C, and
sample size was 10 pL. Using astilbin as internal substance, and the relative correction factors of other 5 factors were calculated.
The contents of each component were calculated according to relative correction factor, and were compared with the results of
external standard method. SPSS 22.0 software was used for cluster analysis and principal component analysis. RESULTS: The
linear range of neoastilbin, astilbin, neoisoastilbin, isoastilbin, quercitrin and engeletin were 0.007-0.311, 0.871-18.184, 0.002-0.119,
0.052-1.251, 0.105-2.202, 0.020-2.319 pg (#>0.999), respectively. RSDs of precision, reproducibility and stability (24 h) tests
were all lower than 3% . The average recoveries were 97.32% , 94.89% , 97.15% , 96.90% , 97.52% and 97.53% (RSDs were
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1.09% -2.60% , n=6) , respectively. The relative correction
factors of neoastilbin, neoisoastilbin, isoastilbin, quercitrin and
engeletin were 1.252 6,1.198 3,0.958 6,0.807 1 and 1.138 1,
respectively. The contents of neoastilbin, neoisoastilbin,
isoastilbin, quercitrin and engeletin measured by QAMS were
0.394 2-2.067 2, 0.139 1-0.804 7, 2.864 8-8.554 8, 4.581 2-
11.371 1,1.028 9-13.401 5 mg/g; the contents of neoastilbin,
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astilbin, neoisoastilbin, isoastilbin, quercitrin and engeletin were 0.367 2-1.925 3, 46.361 1-126.342 1, 0.138 1-0.798 8,2.966 2-8.857 8,
4.642 5-11.523 3,0.970 6-12.641 9 mg/g, respectively. Relative errors of two methods was lower than or equal to 3.55%. The results

of cluster analysis showed that 9 batches of samples could be clustered into two categories; S8 sample was one category and others

were one category. The results of principal component analysis showed that accumulative contribution rate of former 2 principle

components was 84.745% , and the results of sample classification were consistent with those of cluster analysis. CONCLUSIONS:

The established HPLC-QAMS method is accurate, feasible and repeatable, and can be used for simultaneous determination of 6

flavonoids in E. roxburghiana, and it can provide reference for quality control.
KEYWORDS Engelhardia roxburghiana; HPLC; QAMS; Flavonoids; Content; Cluster analysis; Principle component analysis

B BNEARC I, S S RRRL AL S8 A BAD Engel-
hardtia roxburghiana Wall. [ T4 %250k F() 74
AR B iR X2 BT bR vE (55 2 45) ) (201 L AE RO ()
VO 2GR bRt (55 2 1) ) ©, A W A0k A L e ik
RN AR, TR EE A B I TR RE
TR R AR, DSR2 R SRR T R 2
DU A AORE B TH AR A a3 1 i Eh &k, T T
55 I HLAE A48 BT T L BRNCAE T I 28 24 b WS6015
(B-1015)-2014Z ", BURZGHIWT 5T R, B0 25 3
TEPE R F 2 AL i SR A VR IE A
TFAE B LA, Forh AR 0T R M 1 1
SRR, B B DS RIE RS, AT B TR T
PER, BRI T BT AR LA L DU B2  2
HER ) 7 S22 S S5 R DA I S A b ) 2 e, AR
T EVEFNE B 7 T A T 7R OCHIE | (HR AR PR B
SIIFERE R F— AN RE R THPFAN B R A BT

TR GE 0 5 I 38 H A — B BT 4
BA A B — 35 eV Ay Jo k28 T8 RS RE 4 T Sz
BUERNS o AR, TV 0 0 S PRl
PORTEE T, B BURT IS B 0T 3B Ay OB ik
BIATAE 3 F A SR IR R, A B Z 57
ZARPRIZ DU B 50 ZHRhR i A
2 S AR 0 BEG  AELAE S B T v 2 B, B I 8
T SIS OB S VA 0T 10 S B A% B B EL
MELLEAS . — I 23 (QAMS) & T 2 A & &l 2
T A BRI A T 1 R ERORT E 810G 2R L A
DAERLAS X Bt 30 AT A SE XS 224 A3 [R5, oA
WA SEIGFEAT TR A ERAE A R 5 4 I ) A
SE S RENN BE S UL s BT, AR R RO
AH AT -— ) Z2 3 (HPLC-QAMS ) ¥ & 27 A Hh V% Hr
T BORCTY T CHrTE R O SRR AT OB ik
BAT I, R T SR A0 Hr R 3 153 3 A, B TR
NGEEZ DR BN S

1 ##l
1.1 FE{EE

AT T A5 AT 1260 &1 1100 AY w5 2 i AH
ik (HPLC) X X L E p .25 B AHL DU IGER | B shitk ke
o AETRAGE RS AG 4% . Chemstation B.04.0 {433
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TAESS (3£ Agilent A ] ) , 2690 % HPLC 1Y M Bl & 14
BHIE RS PSRN #Y  Empower 3 (3% T AE U (32
5 Waters 2\ 7] ) , Ultimate 3000 %Y HPLC 1Y 5 B £ 1) 53 5
BTG A TR R 2% . Chromeleon 7 (635 T /Euk (3£
[E Dionex 2 #] ) , Milli-Q Advantage A10 % 4fi 7K 4b ¥ &%
(2 [® Millipore 23 7] ) , KQ-500DA HY # 75 it vk 2% (VT 95
B LT M A A8 A BN H] ), CP224S B HL, 143 #fr KO
(7% ¥ Sartorius 2\ @] ) , XS205 B By T /9 K F (I -1+
Mettler Toledo 2> F] )45,
1.2 Zm5ikH

B 10 TF % BE 5L (AL S 111798-201504, 4l
93.9% ) . BAS AT X B i (Fit 45 111906-201102, 44 B
93.7% ) it Bz 1T X B i (fit 45 111538-201606, 44 B
90.6 % ) I [ HH ) £ i 24 S ASE IE A B s B T Lot
BE 5 (#E5- DST191209-077, 4 5 98% ) | 5 34 35 10 15 %)
HE G (4165 DST190922-216 , 46 JiF 98% ) i 5 7% B 1 1
Xof B (445 DST191025-078, 4li B 97 % ) 351 [ iR
JEAEA: Y H AR BR S F] 5 LI R il HAain4h
VAN TE4 W) S SHEL LY

B 9L (Fi 5 S1~S9) , Bk S8 ALk
A POEEMRT b, AR R AT 00 B4R . &)V
B 24 R B T b 2l RO 2 B R E A T A I S e
AR R B AL JE A W) B AT E. roxburghiana Wall. B T
FC I
2 FHiEEHR
2.1 \iE&H

) Phenomenex SuperLu C5(250 mm>4.6 mm,5 pm)
FTERE, LA RE-0.1% R (19: 81, V/V) N sh
AH KDk K20 91 K 254 nm GETY& BT 10T I5 8 a1 8
SEREHTIEAT YRR GEACTE) .291 nm (B2 ) 5 9
A 1.0 mL/min; £:78 4 30 °C; PERERN 10 pl.
2.2 BRHFIE
2.2.1 JRAXHSEW S B BOHTIE B AT E B A
A5 B IR HT AT RIS AT AR T AT R
T AERPRE IR R A R TR e R B 4 )
7 3.628.435.696.0.995 . 26.068.52.729 ,9.998 pg/mL [
TR A X BRI U C T ) DA R Jo o5 e B 43 591 Ry 20.733
1212.249.7.962 .83.417,146.772 . 154.605 pg/mL [IEA
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X RE SRR CTT) .
2.2.2 HEKSIER BB AR R (it 1Y S )
0.25 g, KB ME , BT HIEHETE P R % m A F B 25
mL, % %, B it , B 7 (2238 360 W, 451 % 45 kHz ) 4b
P30 min, BLYE , FRURFRE TG, A B b A2 82K 1 o
RS BT, ISR, PR 0.22 um M FLIE B g,
BPASH I VA T
2.2.3 SR DI ES (AR
2.3 RgEAMLE

B ARTR A RS (T ) AR S 2 (i
WRAAE B, #2107 T R ik SR AR | 1 SRt ik F]
(1) m LA A TR Ak BE S 5 i i e
AT £ B sF 0] Ak 5365 AR 7 1) i S R, e 8 8 35 K F
2, FRYS AR AL LAV B i [ H AT 60 000, 25 FIT TR
XFIN e To 4
24 ZMEXRER

R E“2.2.17" 0 R IR AT RS ( 1)2.5.10,
15 puL LR AR R (1) 1015 pL, #2217 Wi K
T SRR A2 , T SR TR . DA R I B o
AR (x, ng) TR NARBR () B TRk (a1, 45
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25 MREEEILE
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TSR SRR A2 6 IR e SRIE A, S5 BN, BT
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T EAC T IR A RSD 205118 1.20% .0.15% .1.36% .
1.98% .0.21% .0.52% (n="6) , & I hE % 5 B AT .
2.6 EEMRXE

HUR]— B DR 2R A (45 S2)6 4y, i3 24 0.25 g,
R B PR, #642.2.27 TR Jy 2% i A M4k o v R, P
“2.17 N S SRR R | E SR T AR R SR
6 FRAFIN A i . SRR ISR 5 R
A B SRR RIE R AT M AR S R
RSD4M3IR 2.77% .2.23% 1.70% .2.22% .1.72% .2.61%
(n=6), KIAIILELE M RIT
2.7 BEMLK

B fa] — il S i (4 5 S2) , 4 B TR R iCE
0.4.8.12.16,20.24 h i “2.17 1 F {83 2 18 R kL
FE o GEHBIR HEBATT JERTET B SRR
SETE B IO AT MR A RS 0 AL B RSD 43l
1.02% .0.33% .1.43% .1.96% .0.32% .0.52% (n=17) , %%
A S VA T I T O 24 h NERUE M R AT
2.8 InEE KT

REH S BB DA MR (45 S2)290.125 g,
L6 0y NG HFRE , BT HIEHTR I AR A X B
VSR (5 V& B 1A 17 0.148 2 mg P& 87 1017 6.024 9 mg.
B IEHTIATE 0.030 4 mg S IEHIATE 0.517 0 mg Hft 7
1 0.796 1 mg. # AL 0.281 0 mg) , #2.2.27 U F )y vk
il £ AR AR VA TR, P 2.1 00 R 4% A R 22 i
SR TR R INRE ISCR , 5 R L3k 2.
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TE LB 2. 50T I H 5 3BT Ry B L s 4 50 T U 1 s S B 15 6. B0 1
Note: 1. neoastilbin; 2. astilbin; 3. neoisoastilbin; 4. isoastilbin; 5. quercitrin; 6. engeletin
Bl EE&XR@mER.FXFHLRRRNERRKRNHPLCE
Fig1 HPLC chromatograms of mixed control, E. roxburghiana test sample and blank control
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x1 HEAAESEMASNOEATRESLMEE
Tab 1 Regression equations and linear ranges of 6
components as neoastilbin

fElln [EIRYE:: r SRR g
Wkt y=2x 1064903 09995 0.007~0311
b3 i y=2x107+563 431.0 0.9998 0.871~18.184
Rk y=2x 1050884 09993 0.002~0.119
SR y=3x10+29 860.0 0.999 6 0.052~1.51
b 1 y=3x 10592 609.0 0.999 6 0.105~2.202
W y=3x10°+9 1448 09999 0.020~2319
F2OWEATE 6 M A S IR E KR R
(n=6)

Tab 2 Results of recovery tests of 6 components as
neoastilbin(n=6)

. B, O, WAL, R, MBRCE, PEIERNGE, RSD,
fEmmg

g mg mg mg % % %
FRHIHE 00257 01419 01482 02845 96.22 9132 203

01250 01412 01482 02866 9811
01253 01414 01482 02805 9386
01253 0.1415 01482 02869 981
01253 01414 01482 02881 9899
01250 01411 01482 02873 9865
ek 01257 70916 60249 128182 9505 94.89 1.84
01250 70561 60249 126573 9297
01253 70702 60249 126530 9266
01253 70709 60249 129078 9686
01253 70696 60249 128804 9645
01250 70522 60249 127977 9536
BRERIE 00257 00405 00304 0.0700 97.04 97.15 1.26
01250 00403 00304 00698  97.04
01253 00404 00304 00704 9868
01253 00404 00304 00702 9803
01253 00404 00304 00699 9704
01250 00403 00304 00692 9507
SEIET 00257 06036 05170 L1129 9851 96.90 245
01250 06005 05170 10779 9234
01253 06017 05170 LIN1 98.53
01253 06019 05170 L1107 9841
01253 06017 05170 L1055 9745
01250 06002 05170 10973 96.15
i 01257 07855 07961 15496 95.98 9752 260
01250 07816 0791 15279 9374
01253 07831 07961 15519 9657
01253 07833 07961 15805 10014
01253 07831 07961 15718 9907
01250 07811 0791 15742 9962
AR 0.1257 03265 02810 05978 9655 97,53 1.09
01250 03248 02810 05949 912
01253 03255 02810 06001 9172
01253 03256 02810 06030 9872
01253 03255 02810 06026 986l
01250 03247 02810 05986 9747

2.9 QAMS %

2.9.1 MXBRIERFRIIE AR, e %tk
T 1 PR 0 1 - 8 VAR R ) G T 118 1 7
BIE S T I, ABIESE A B EC2.2.17 T IR A 4 R
SRVE (1 )2.5,.10,15,20.,30 pL FYE & %F B8 5 1A
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(11)2.3.5.10,15 pL, #%“2.17 1 F {435 5 ERE I 52 |
ICSRIETH AR o DL BT IO 0 NS (VBT i 10 B
3 B MR TR AT B SR IR 10T Tk
BATE BT EACTTSE L A RE I 7 () o=
Jlf=(4JC)I(A/C) (RH, A NS P TEFE, CoN N
W) TR R, AR B AU TET AR, GO AR I s o3
BTV ), G5 RBR BT IO B SRS I
SIS HTIETT M BT BACTT A £93 900 1.278 0,1.215 0,
0.942 4.0.819 8.,1.160 3,
2.9.2 A[EMSARXS AR HCU2.2.17 TR IR X B
(L )3E 6 4 2.1 TR (S AR A 43500 %
5% 1 ASA HPLC AR B V& BT 10 1 55 5 s £ 9520
SRR, B A I RSD ¥/NT 5% , RBIA R AL 5L
XA I LA N HER LR 3.

R3 AENEREZGTHEREAEE MBS
Tab 3 Relative correction factors of 5 components as

neoastilbin under different HPLC instruments

i WEMIET  WREROT  REAOT O WET R
Agilent 1200 L HPLCIL 12559 11842 0.949'5 07781 11054
Agilent 1100BLHPLCL 13064 12116 09756 0785 11377
Waters 2000 HPLC L~ 12780 12150 09424 08198 11603
Ulimate 30008 HPLCAL 12777 11384 09780 0845 11422
(i 127195 11873 0.961 4 08022 11364
RSD, % 1.62 298 1.8 291 201

2.9.3 AFEEHEXS LR HC2.2.17 500 R RS
AR ()& R, 4% 2.1 R (g S5 R HEREIE , 435
LA EREHE IR 250 mmx4.6 mm, 5 pum) X357
VR T IS5 B BRI £ BOSE R o A5 IR B, A% ) £ Y
RSD #5/NF 5% , & WIAN[R] (15 A 0] 2% 5o £ 52 4
Ne BRI A,
®4 AEBEEEFGTIERAEELFAIHL

Tab 4 Relative correction factors of 5 components as

neoastilbin under different columns

[N WA MREEAT O REEET O BET AR
Phenomenex SuperLu s 1.2780 12150 09424 08198 11603
Agilent 5 TC-Cy(2) 12083 12025 0966 0 08193 11434
CAPCELL MGTI 12692 1.1809 09689 08085 11482
T 12518 11995 0959 1 08159 11506
RSD, % 303 144 151 078 0.76

2.9.4  UR[EIREIRX £ 095 2.2 I TR A R
W (T )il 42 2. 17 W @i A PR UEREI 22 |, 40 %
SN R AT B V& BT L0 56 5 Ry LR . S5 8
TN A5 AT £l RSD 35 /NF 5% , FE B IR BEXT 45 840 £ 1)
RN, SRS,

2.9.5  R[FEIGHES £ R2m B2.2.17 50 N IRA R B,
(T )aE A, $22. 17T i SRR 5 |, 43 ) %
SN R L X B V& T L0 55 5 R LR . S50
N, AR IS BV BT AT SR BT L AL £
RSD ¥ KT 5% , e Wi 38 % i 3 Rl AL A3 £ B2 A K
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T FE 480 R 7 3 B 6 LA M B, BR AE TR A 1.0
mL/min, Z5H 06,
x5 AREBREEGETHEHQAESSMERSHL

Tab 5 Relative correction factors of 5 components as

ég Riso éﬁ%ﬂi“:{ 9 o
®8 ARFH T EHOFELFMEIHIR,
Tab 8 Relative retention time of 5 components as neo-

astilbin under different conditions

neoastilbin under different column tempera- ARt fRE R
A 3 i} Yy IrE R T

fures PRiEE e R e wen
Hhl,C WENIEE  WREEEE REREE AT it s Agilent 1260 FIHPLCIL 09078 11909 12752 14648 16407
30 12780 12150 09424 08198 11603 Agilent 11008 HPLC{L 09071 11959 12839 14809 16467
35 12384 12072 09495 08002 11313 Waters 2690 HPLC 1Y 09101 L1890 12745 14632 16336
40 12350 12024 09544 0797 11212 Ultiate 3000 HPLC fY 09090 11879 12123 14594 16315
THfE 12505 12082 09438 0805 6 11376 HlH 09085 11909 12765 14671 16381
RSD, % 191 053 0.64 155 178 RSD, % 014 030 040 065 04
=] 32 e A7 Brdt . v i phenomenex SuperLu Cys 09101 11890 12745 14632 1.6336
RO AREIRE R THE AT S5 MRS Aglent STC-C,(2) 09087 12808 13793 14391 16053
Tab 6 Relative correction factors of 5 components as CAPCELL MGII 09045 12053 12960 14776 16571
neoastilbin under different flow rates Rl 09078 12250 13166 14600 16320
— e — _ RSD, % 032 400 420 13159
Wl mLmin  FERET  BRERET SRR b A BT LT 0 09101 LIS90 12145 14632 1636
08 1305 12042 09197 07382 11183 w 095 1IR3 L2619 1404 16757
10 12780 12150 09424 08198 11603 0 09104 L1666 L1 L4151 1S5S
12 L1828 L2197 L0432 08054 LI0T FlE 09147 L1779 12615 14396 16287
EHft 12604 12130 0.969 1 07878 11698 R 0L 0% 15 L6 305
RSD, % el 055 6% 33 436 W mL/min 0.8 09090 11891 12743 14619 16348
2.9.6  A[EIFGIE K XT LRI BLC2.2.17 T N IR0 10 09101 11890 12745 14632 16336
MOAAVRHC 1B RE e 2.1 F @R PR 5 o s e
25 AN [R) A I K 6T 3 v BT 11 45 5 Bl R 43 £ B 52 RSD, % 006 016 031 019 009
Wi, 25 BoR, & A £ 09 RSD ¥/N T 5% , B RG Iis K am, 254,291 09090 11892 12749 18113 19733
. N 252,280 09101 LIST2 12716 18146 19787
KX T AN BRIART 254,293 09098 11887 12737 18154 19778
K7 FRARNEKEFGTHENOESHRIHL Pl 09097 LIS§4 12734 18138 19766
RSD, % 006 009 013 012 0I5

Tab 7 Relative correction factors of 5 components as

neoastilbin under different detection wave-

R EIFPEZE LSS LF0R,

Tab 9 Relative correction factors and relative reten-

lengths
e, P e Fror— , - tion time of 5 components as neoastilbin
WllEk m  WERES  BREREE SRR L% Hit
254,291 12780 12150 09424 08198 11603 fiE T BT ST e 1 HRLTT
252,289 12137 12161 0961 1 08268 11545 fi 12526 1.1983 0958 6 08071 11381
254,293 12430 12243 09407 08107 1.1368 R 09100 11954 12815 14583 1,634 6
1 12449 12184 09481 08191 11505 2.10 4MEES QAMS EMSEBIELER
RSD, % 259 042 119 098 1.06

2.9.7 TR E IR A AR DU AR A S 0 T
WERf R O SC I QAMS I RITHE . — M &5, ik i)
TE AT PIAN T 2, RIVAE6E O B R (R, ) R B B[] 22
(AR:) , QAMS T i 43 €0 33 e — 8 R FH i 3 647
MM FES S IR SCERI SR [ AR A BB SR T
ANTRISGE AT A A T A ARG I 8 1 S5 4 A X 7
BAT AR 5 R RFE I . G5 R BIR, IR SRR
FEXH & LAY R EMAL/IN(RSD<6% ) o 45 WL 8.

2.9.8 LS RINTE BT IO HTE B TS 5 AR
G SRR (Fe 3R A I RSD>5% ) , U BR T
B E B RS R R T LA EAE R A
Sio BTN TS R G050 RISA R (HZ AR
K (RSD<5% ) , L4552 i I 2 R F- (A 0 i

FEZEE 2021 FE 0 ERE0H

BOHE T IS RE S, $52.2.27 TR 5 Bl 4 i i
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F10 FEHEAEF A THIMRES QAMS EN S ENEL R (mg/g)
Tab 10 Contents of 6 components as neoastilbin measured by ESM and QAMS (mg/g)

- L figibsli SR SEHH (L%} RILH
SMEk  QAMSHE  RD.%  SbEE SMEE QamsE RD.%  SMEE QAMSE RD%  MEE QaMSE: RD%  SMEk QAMSHE RD.%
Sl 12067 12956 355 513496 04130 04160 0.36 47491 45867 174 46425 45812 0.66 11982 12702 292
S2 L1471 12316 355 564951 04616 04582 037 48646 4.6982 174 63496 62057 0.67 26451 28041 292
3 05617 06031 355 403611 01381 01391 0.36 29662 28648 174 55412 54738 0.67 09706 10289 292
4 LI3IS 12149 355 048670 04548 04381 0.36 47604 45976 174 68332 67429 0.67 37678 39943 29
§5 08166 08768 355 717098 04276 04308 0.37 47840 46204 174 12312 71356 0.67 32633 34594 292
S6 08470 09085 355 604568 05184 05223 0.37 41221 39812 174 70703 69768 0.67 55001 59282 292
§7 19253 2.0672 355 031723 05349 0.5389 0.37 61372 59273 174 71845 70895 0.67 126419 134015 292
S8 LI87 12011 355 1263421 07988 0.8047 0.37 88578 85548 174 115233 113711 0.66 95350 101080 292
9 03672 03942 355 709880 07753 0.7810 0.37 40257 38882 1.74 92092 9.0875 0.67 70262 74484 292
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Tab 11 Eigen value, variance contribution and cumu-

VaINy
=

lative variance contribution rate of 6 princi-
ple components

ELY) T TETHE, % RIPHETHE, %
I 379 63.204 63.204

2 1292 21541 84745

3 0.502 8359 93.104

4 0402 6.696 99.300

5 0.010 0.169 99970

6 0.002 0.030 100
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Fig 3 Two dimensional projection of principal compo-
nent analysis for 9 batches of E. roxburghiana
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