HTFFe o KE 2 i & mlE S| i s A2 b o
PEHT
BAE EF, K B AHE, R B (RETEAAFA 2K, BN 350122)
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H E HY i dMAMOS20RMEE(HPLC) LA SR A TN 7%k, AL LFHEFoNFN-THEHORE,
FiE R AP 5 &35 s AR SR & % (2012 880) ) 2 3 30 Hb 3 4 25 44 68 HPLC 3% 50 18 3 5 3E A7 AR 0L B 3R A0 Fo 2 A0 3%
iko SRR Bl AF89 HPLC i 5T 3k B2 3 A A, R Z 4088 46 R BR \5-O-FT 3B A T IR 4-O-FT#BL A TR \3-O-F BE A TR (3 i 2
AR BB A T LR SRS A T AT E AR ESH(HCA) . 85 547 (PCA) Aol s = -1 3 547
(PLS-DA). ZEFR 304tAf 50 ) HPLC 3840 B3 A7 02 16 N3 3008 T 2P 8AN A%, 550 4 B F A a R 2303 4R
B2 \5-O-TT 3B A T IR \A-O-ITLBEA TBL 3-O-FT 28BS T B | 38R 2R a8, 2k B4 /)~ BE s 30 BLAR &% 49 AR 2 0.989~1.000, 4
FMELRE T, BB E MBI SRS 145 5 A A 10.108~22.745, 2.598~5.529 . 6.250~13.942  4.956~12.433 ,10.895~
27.384.43.248~78.924.0.428~1.154,81.827~153.066 mg/g, HCA % 27,30 st % HE 4 3 % ,S1~S10 5 — % ,S11~S23 4
—%,824~S30 H — % ;PCA LR 27, W) = X 69 10 40 (45 S1~S10) 49 42647 5-He w7 1045 ; PLS-DA & R 27~ , R/ 5
B 3-O-ITHBA TR R AR EMBN LT ELUMRIMAKRT 1, S8 AMAE LW HPLC L E#EfEZ 0 E 7 ik
FE TR, AT SRS A ETREWAFHELZHN TR T RMAMG R Z M an ) 5 8 T M 3-0-FT 2B A T ar T
Ao A M ER R 0 £ AR
KB FAN AN RS AR B RO RN

Quality evaluation of Phellodendron chinensis based on fingerprint, multi-component content
determination and chemometrics analysis
LIAO Huajun, SU Jingjing, CHEN Si, XIA Yujie, PAN Xin(School of Pharmacy, Fujian University of Traditional
Chinese Medicine, Fuzhou 350122, China)

ABSTRACT OBJECTIVE To establish a high-performance liquid chromatography (HPLC) fingerprint and content determination
method for Phellodendron chinensis, and to evaluate its quality combined with chemometrics analysis. METHODS The HPLC
fingerprints of 30 batches of P. chinensis were established by the Similarity Evaluation System for Chromatographic Fingerprint of
Traditional Chinese Medicine (2012 Edition) , and similarity evaluation and common peak identification were carried out. The
contents of phellodendrine hydrochloride, magnoflorine, chlorogenic acid, 5-O-feruloylquinic acid, 4-O-feruloylquinic acid, 3-O-
feruloylquinic acid, jatrorrhizine hydrochloride, and berberine hydrochloride were determined by the same HPLC method.
Hierarchical cluster analysis (HCA), principal component analysis (PCA), and partial least squares-discriminant analysis (PLS-
DA) were performed using the contents of the above eight components as variables. RESULTS A total of 16 common peaks were
identified in the HPLC fingerprints of 30 batches of samples, and 8 common peaks were identified, including phellodendrine
hydrochloride, magnoflorine, chlorogenic acid, 5-O-feruloylquinic acid, 4-O-feruloylquinic acid, 3-O-feruloylquinic acid,
jatrorrhizine hydrochloride, and berberine hydrochloride. The similarity of 30 batches of samples ranged from 0.989 to 1.000. The
results of content determination showed that the contents of eight components such as phellodendrine hydrochloride were 10.108-
22.745, 2.598-5.529, 6.250-13.942, 4.956-12.433, 10.895-27.384, 43.248-78.924, 0.428-1.154, 81.827-153.066 mg/g, respectively.
The HCA results showed that 30 batches of samples were clustered into 3 categories: S1-S10 as one category, S11-S23 as one
category, and S24-S30 as one category. The PCA results showed that the comprehensive scores of 10 batches of samples from the

Sichuan production area (S1-S10) ranked among the top 10.

A 1] 771 4 22O T
B2TE ERERTANA-LLZRFRTZAHENHE The PLS-DA results showed that the variable importance in

(No.2023Y4011)
" B BT L BRI 252 T M R A projection values of berberine hydrochloride, 3-O-feruloylquinic
FAHLA . E-mail: 1hj2002123@126.com acid, chlorogenic acid and phellodendrine hydrochloride were

4 BIEVEE WHIT 5L BRIT I )« vh 2 4030 o L R A v R ST greater than 1. CONCLUSIONS The HPLC fingerprint and
E-mail : 798558956(@qq.com content determination methods established in this study are
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stable and reliable. Chemometric analysis based on multi-component content data can be used for the quality evaluation of P. chinensis.

Berberine hydrochloride, phellodendrine hydrochloride, and 3-O-feruloylquinic acid may be the differential markers affecting the

overall quality of P. chinensis.

KEYWORDS Phellodendron chinensis; content determination; fingerprint; chemometrics analysis; quality evaluation

WM R 25 5 BHE W) B 2 W Phellodendron chinense
Schneid. 1 T4 K , AT 5 BRI 15 K 28 MR 7
SR IAK, AT TR AT R BUER AR T B B2
M AFRERVRY T o SRS AT RS RIS S LY
BAPR BUAA UE PO BB, ok
PR L 2 SR\ 3-O- Pl BRIEZE TR | 4-O-F B4 T
2\ 5-O-F BRI 2 T IR BAT LR U #E PR DLl
SR BRAE T A WY R o3 SR R /N BT L 1R B AT
Bl ER R 2 AR AR AR 22 AT A AT B AR ek PSS
PER® . AR AT BT 2 R, 3-O- B BE 2 T 1R
5-O-BiT B IE 2 T IR BE SR ATH R A b 3 , SR Sl gs 1y
JHRIRERFE A T o AR LA 2R 6 R, BB A0 P 2111 A 32
U s SRR/ N | R S A B B 10 TR 26 i 73 FT BIR] 470 4
A PLAE RSP RL I AR L, 7 BERA AT BB i 22 100
22 S W[ R AR W PO M SIS 45 P )4

BORAZGF AR B A T 2025 4R R E 2 4i)
() o AEIZARAEOR AR 2581 b 4 R R /N B S £
PR AR T ARG I, AG: DU s B — | LR i M R S
JG3 B 55 AP MR T 28 DA 5 B8 Ry, MELL A TRPEARY
BOMZGR BT o 45 SCP T AT AR A J2 1 S 2454 v Ak
YR S T 2 24 o R R i R AR, fb
S R e TN (T 2 R EREE Y€ ) i ak e T e Ree e
2R SEPUN A TR B B S SRR ARITSE
SR FH 1R BORORE (63 (HPLC ) 25 3 57 M1 24 4 19 4 2 &
T, I [0 G v TR BRI R A 22 AR S IR | 5-
O-F B 42 TR | 4-O-PI BBt 25 T 1R | 3-O-Fn B 4 7
MR ERTR AR ERIR /N & 5 [R) I, DLIX 8 AN
O SRS R 2 PP AL B2 R
Bk, BN H BRI RS %

1 #E
1.1 FEES

AAIGE T FH R A FE LC-20AT Y HPLC X (H
7 Shimadzu 23 7)) . KQ-500DE A4 48 75 v v 7% (B
WA A PR 7)) \AR224CN BT 4 2 — L TR
[ ZE A CF D A7 BR A Al Mil-Q H 47K R 48
(2 Millipore 23 1) ) 4,
1.2 FEHRBSRAF

PR HAIR (5 AZCC1405, 21 =98%) K224k
Bl (5 AFBJ1903, 4fiiF =98%) \5-O-FilBRESS T8 (Hit
5 AZCE1609, 4 ff =98%) | & R 25 R o (it =
AFCH1451, &l fif =98%) | 3-O- Bl #1L It %5 7 g (it 5
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AZCE2315,2liJ% =98%) Eh Ik /NEEK (Hit 5 AFBHO0801,
4li i =98%) | 4-O-Bi BRI 25 7 1R (#t5- AZCE0708, 4ii
J& =98% ) % JE i B0 AR R Ik A R R A R W
23 JE IR o R (L5 753-200111, 2l FE =98%) 4 [ I i3
PRI A R AT BN 7] 5 HE L 26 (it 4t , ik A H:
AR R oy pral, K Sk atiK
30 HEBE A2 b 2 dm e v R 2 K- 2 2 B B 5K
BRI E N EFRHEY M P chinense Schneid. f) T 1
WEEz BT RE SR B A K 10~ 15 4E 14 &, YR T
BIBRML R S5 F AR T IR T 2N T B2 A A i
fFEWERL
=1 30HEHAMIERER

He [0 5 iG]

U R S e SI6  AREHIET A LA

82 MUNARETE A LA 17 mHARETAERBOA

Sy MIRRLTEE AL RAEE || S8 mRARITRELATH

St MRS EDES 819w AT LR

85 MR K 2 AR S0 snlsETAELKES

S6  MNATEEH LK S TR AR A R Rk S
ST WIARITmEITR KNS S R AT kRS

88 WAL LRI 3 TR AR KA R R R &
89 IR AT S [T A AR KU A

S10 P KMT TP 825 T AR A AR RS
SIS T IR 826 WHLA TR AR AR

S12 SN U IE % A 827 WA X e

SI3 RMA IR AR HME S8 WAHET KA A
S4BT R 89 WtHEETHELRES

SIS SN LIES 830 WHEARIEMA T

2 FEEHER
2.1 BiEEH

PA Diamonsil Cis (4.6 mm X250 mm, 5 um) A {4
K, LL0.1% BEFRIE I (A)- NG (B) At shAHIES 746 BE 1
5 (0~6 min, 12%B; 6~10 min, 12%B—20%B; 10~15
min, 20%B; 15~25 min, 20%B—25%B; 25~35 min,
25%B—40%B ; 35~45 min, 40%B—55%B ; 45~50 min,
55%B—60%B ;50~55 min, 60%B—70%B ) ; &3 K H
285 nm (0~9 min, EH L FAIHK ) 230 nm (9~10.5 min,
A 2EAEHK 452 ) 330 nm (10.5~18 min, 5-O-Fi 24 it
2= TR (A-O-FIERME S TR . 3-O-F 3Rt 2 TR ) .230 nm
(18~55 min, £h 12 25 #R A . £ R /N BE B ) 5 i R 1.0
mL/min; FE7 K 35 °C; #EAE RN 10 L.
22 BiEMHE
2.2.1  HXaiE

A2 RE Byt 3 = 0 O R 2 0.5 ¢ RS %
FRAE , BT 100 mL HIEHEIZ T, inA 80% HiE-0.1%
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BERR A (421, V/V; R [R50 mL, FREE , #8745 (Z 4 250
W, 4% 40 kHz) #2030 min, BUH G #H 8 B HI B 5,
FRCPRE, F 80% H 0. 19% W RV AN L 25 B, 7870
GES) DERL MR UE T, RIS A
2.2.2 JRAN R SRR

R R IR B2 ORABR A 22 A8 B SRR L 5-O-Fn 2
Mk 25 7 2 4-O-Bil BRI 25 T 1R . 3-O-Bl B wEZs TR \Eh iR
2 AR AR R /INEE ARG R =, T 80% FP -0, 19% W 1R
VU, i b A A B v 2 43 0 Sy 534.00,475.20
436.00 . 538.80,372.40,303.60, 190.80 . 686.00 wg/mL
TRA XS BT AR AU o 2 L 3R TR 5 o R i 5 T
1 mL, & T 5 mL 2R, N 80% W EE-0.1% BRI
P B = ZI B, $8 50, B AT b i o Jo a2 Tk 5 43 1 Ry
106.80.95.04,87.20,107.76 , 74.48 . 60.72, 38.16 , 137.20
pg/mL FTE A X I TR
2.3 EHAMMIELS R 2L R B MEITEN
2.3.1 K REIA:

H“2.2.17 350 B R W (G S1) L 4% 217 T
BT SR I SRR 6 UK, LAER R /INEERR (13 5515 ) S S ]
U, TR ) 45 AT W AR X £ B ] 9 RSD ¥R i
2.81% (n="6) , X} e i B RSD A 35 F 2.81% (n=
6), WK RAT
2.3.2 EEMIAE

BUEFAZGR R A (45 S, 3L 6 ), #542.2.17 T F
D5 B A A A U, #1213k SRR, L3R
P /INBER (13 0 ) SRy 2 MRS 13045 28] 45 AT e A G £
B4 B 1] 19 RSD Y9 125 T 2.50% (n=16) , K ) 06 1] A 11
RSD ¥R T 2.86% (n=6) , W] )7 i d S 1k R 4T
2.3.3  FuE kAL

H“2.2.17 50 N AW (G5 S1) A ilfE = T
WEGHCE 0.2.4.8.,12.24 hil}, #2522, 17T F {6 3% 2 {40k
FENE , LLER R /NBERS (13 5168 )y 2 BRI 1T304 21 &%
A WA X B2 B8] () RSD ¥R T 1.29% (n=6) , M
X T ALY RSD YA T 2.57% (n=6) , £ B HER S 1
Fl N ROEHCE 24 h NEEENE R
2.3.4  fROUENE KABPUE T

“2.2.17 350 At i, 45 2.1 I B Sk
BB e As il S A 2 €8 48 S0 AR LS PPA 3R
(2012 b)), LA R m o0 4% 4 B B R A1 S5
FEGhR 2 IR IR B 8 I R 0.1, 28 22 g R IE S5 A T
Mark W DE L, SR FH (37 55072 A i 30 it B AR 245 4 1 2 Jin
T SR B A REAE S0EE (R) o 255 (1) Bon, JE M
30HE B AT bR e 16 4> U 5 30 4tk B AT 2564 5 %
WA 2 K13 (AR DL A 0.989~1.000, 2 B A [) v 14
B M R BT -
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7 i

7600] . 12 das w0 i W

7200 . . 4

6 800 3

6400 o — j

6000] ————

5600 i y ww‘”f\

R R e—— ' —; m—
4800 i \

> 4400

E4000 i \ \
3600] i m ‘
3200 — —— —
2 800 ol IS WY U ¥

5100 ' — \ —

B ) S

2000 i — N sx00
1600 ; \ -
1200 —————¢ \
800 § e E \
400 ——= e

s86)
sue)
sute)
sute)

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
t/min

1 30#tEMZ5H B9 HPLC B i34 Bt fnxd BB 4
E3fe
2.3.5 AR
L S 1R AR AR (B 2) Fexd, 245k T 84
g 435 A ER R EEAARR (2506 ) AR L AERR (3515 |
SR JEIR (47508 ) | 5-O-FiT BRIk 25 T 1R (5515 ) L 4-O-Fi &R
Pk 45 TR (6 506 )  3-O-FI Bt 25 T R (7 5 0% ) ERFRZY
HREH (10 0 ) ER R/ NEERR (13 51 )

2500
2000
2 1500
£ 1000 i "
500 2 | g 0 J\
0 N
0 10 20 30 40 50 60

t/min

2 SRFRECMIH ; 3: A 2L AL ; 4: GLFR 3 5: 5-0-BIBLEL % TR 5
6: 4-O-BIHLMEZE 7105 7. 3-O-FULMEZE 7105 10 Sh FRZGARAK; 13 8k
/NS,

2 BREXHRmARNHPLC &i%E
2.4 HBEMEZSTHESNSENE
241 MEXRRFE
A3 G B 2.2.27 T YRS X R A VRS

L) 80% HBEE-0.19% W FR VS W A1), 43 I FiRE 10,2030
40,50 1% , BIAS 28 370 Joi £ VR 32 A1 Y A %o IR s T VS VAR
UL AR VA TRORIE A5 0 T o £ A, 4 2.1 7T S i
SRAFAEREIN A 0 SR T A o DAAS B0 R R R B A A
b (X) (U TH B G AR AR (V) AT vk L IH . 45

D—[L%% 2 o
F2 HBEMBESITHISMNEAFESEMETE
s ElEygid r G (ugmL)
AN Y=4.8626X—1.8746 09998 10.68~534.00
K2AEH ¥=29.057 0530146 09997 9,50~475.20
SRR T=123110X-1022500 09993 §.72~436.00
S-O-FIHIEA TR T=218720=170.7900 09996 10.78~538.80
4OFIHEAE TR =574 0X 533160 0991 745~37240
3-0-WHRETH ¥=20.089 0X—103.980 0 0991 6.07~303.60
el 1=35.839 0X—132.2400 09990 3.80~190.80
BN, Y=29.073 0X+223.4000 09991 13.72~686.00
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2.4.2 KEE IR

2,217 0 AR W (G5 S1) #5217 IR
TR SRR SR 6 I IE SRR . S5 R, $hiR v
FATK A 2 AE B SRR L 5-O-FT R BEZS TR | 4-O-F Bk
Z TR (3-O-FIEREEZE T 1R R IR 24 Hma] | £R 1 /N B e
AL RSD 435914 1.21% . 2.65% .0.73% .2.81% .2.71% .
1.34% .2.72% . 1.49% (n="6) , 2 W )5 k5 %6 B R AT
2.4.3 HEMRAR

B MR (45 S1) , 26 47, #%°2.2.17 T K
7 A B ST, 3 2. TR 35 SRR A2
TESRIE T R MRETT A & a . 45 Bon, 3
BEAADR A 2 AE0 SR F R | 5-O-F 2R k4= T2  4-O-F i
b 28 TR |\ 3-O-Bi R IE 245 T R Eh R 2 AR Bk . ER 1R /1N e ok
HHEMRSD 4544 0.53% .0.62% .2.17% .1.50% .2.33% .
1.53% .2.56% .2.86% (n=06) , ¢ B 5 e 8 2 PEA -
244 FoE MR

2.2, 17 M ARSI (i S1) L 20l Tl e s
TEE IR N ROEHTE 0.2.4.8,12.24 hil}, #%“2.17 T K {7,
TS HERE C SR T AR . 45 R W, ShER EE AR TR A 22
AEH, ZR IR \5-O-Bi R Bt 4 TR \4-O-BiERmE 2 T 1R . 3-
O-B ZRIBEZE 77 TR  $h 1R 24 AR B £ 192 /)N B el g vl FH 1Y
RSD /354 2.18% .1.34% .1.56% .1.36% .1.30%.0.87% .
2.57%.0.87% (n="6) , & WIHH i V5 VA 7 3 L T ke ik
H 24 hNF et R
2.4.5  JIFERISCR IS

NS o & i B A 2T R (905 S1) , 36
1y, By 29 0.25 g MG B PR E , BT 100 mL HZEHEIE
rh RS B IA FRR BRI A 22 AR SRR L 5-O-B 2R
PEZE TR  4-O-BIBRImEZE TR | 3-O-FiIZR I 28 TR  $h iR
ARG L R TR /N BEAROOT HR A e, 2.2, 17 R vk
UL A F 2.1 T T R S AN I
FEII A, G5 R o, Fh IR BRI AR =2 AE0 2% SRR
5-O-Bi 2RI ZE TR \4-O-P BRI ZE TR . 3-O-P BBt &= 7
PR R R 2 AR A ER PR /INBERK (1) 1 4 A [l Wi 431 Ry
100.36%.101.07% .101.10% . 98.33% . 100.70% .99.00% .
101.63% . 100.75%, RSD 43 %1 & 0.36% ., 0.47% ., 0.42% .
0.42% .0.46% .0.25% .0.98% .0.42%(n=6)
2.4.6  30HLAE SN A LI E

B30 HLECMIZE B, 4222217 T F ik il & A i i
W, F 2,17 TR g SR R RE I S | 0 SR 0 TR 4 Ak
bRk b & &, BEAHERE S 2 0k, ORI . 4
W23,
25 HEMGHMEEMLFEITEFZNH
25.1 BEWRELEST

DL 30 L B A 25 0 v 8 A Bl o 1Y & o AR i R
SPSS 27.0 4k 4 347 )2 I B 2543 M (hierarchical cluster
analysis, HCA) , DAZH [RI 4% 16 , 08 77 BRI IR 25 R
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3 HBEHBESIHRIHNEENELER (n=2,
mg/g)

i i 1
W AR R g O SOMAR SOMRR e when
ETR BT ETR
NI 20370 3534 13.942 8.262 18212 66.587 0.986 152.114
S2 257 5.529 12.055 12410 24.488 78755 1.101 152,097
S3 22745 5435 9723 12433 24530 78.924 1.134 152.898
S4 21785 5202 11.245 11812 23.095 75.363 1.154 146.328
S5 21712 4927 10.383 11430 22301 75015 1.082 144438
N 21.084 3941 8716 9347 25.094 60.692 0.878 151.882
S7 20468 3.809 8.204 8.008 24.081 58454 0.830 147798
S8 21.860 5.294 9266 12.016 26.993 76418 0.950 153.066
S9 2472 5.352 12419 12.139 27.082 78113 0.878 150.625
S10 20204 5.369 12.448 12.205 27384 77443 0.964 149.711
SI1 20384 3.780 8.330 9,094 24.576 58.994 0.785 113333
S12 13.895 2618 6.555 8.183 18.500 49834 0.531 96.101
S13 14347 2.598 6.250 8.140 18.464 50.774 0.552 98.111
Sl4 14.360 2173 6.814 8395 19.052 51.249 0573 99.686
S15 14611 3133 11.744 7517 17813 51.841 0.687 99.335
S16 15.681 3.561 7.607 8.003 19227 49.842 0.753 106.504
S17 15.519 35m 7673 7978 19.129 54.799 0.753 105.448
SI8 14.263 2.705 6.696 8381 18919 51434 0.560 98.652
S19 18.366 3.034 12377 7.698 16.503 60.409 0.837 110.819
S20 20.128 3857 8338 8.649 23.838 51571 0.822 111.852
S21 15433 3493 7693 8.201 19.207 49.160 0.753 105.616
N 18.493 3.045 9418 7719 16.668 60.694 0.855 112453
23 17.045 2902 7.197 6.903 14.840 55023 0.793 102,727
S24 11233 2,654 11.238 4956 10.895 44728 0428 83328
§25 10.108 2942 13.707 6.601 14.896 4873 0510 85321
S26 11.611 2955 6.876 6.749 15.102 44791 0.538 84.923
S27 10.875 2.864 13.827 6.501 14497 43822 0.544 82.664
28 11493 2914 6.812 6.789 14.854 43.248 0.532 85387
$29 12,090 3022 13.796 7178 15.449 46.976 0.490 88.723
$30 11.740 2892 6.652 6.596 14.690 43.563 0.504 81.827

BERE, R (E3) B, 4 ERECEE RS M 5 1), 304t
HAIZG MR AT B R 32K, S1~S10 F—2%,S11~S23 K
—2K,824~830 F—%.

TITEREREE A
5 10 15 20 25

o

] ]

28292
7 (11

3 30#tEMEMEI HCA BPRE

2.5.2  EWS T

P30 LB An 24544 v 8 S i 7 i bR AL B Sy
A g, R SPSS 27.0 B A4 #47 32 1 43 43 T (principal
component analysis, PCA) . Z5H 87w, DR >1 8
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P N BRI B 2 A sy, BB Z TR R
91.613% , F WX 24> = W53 RE BT b 52 B B A 25 44 vh
KA A5 B e ERA LB 22 5THRF N 78.977%,
Horp 3-O0-BERBEZs TR LR/ NEED . 5-O- B Bt 45 7
i J B R O RABRAE 12 A b WA (B 2 5 2Ry 2
() 22 BTk R 12.636% , LR IR R TE 1% 3 i 4 T 28 A
B, R A 5 A A K EE A2 A T i LA
A

PRI 2D M50 5 Y Y e
3% N ) 7 25 DT R A L A B B R S
1843 (Y5)=0.841 0Y,+0.159 0Y,, 455 (F24) 5o, )i
FEIX 10 HEEAAZG B (405 S1~S10) (LEA 1550 HERT 10
L, F2 I DXRE SR AR T i 4 R B, — e R
ST DU 7 X B2 R i

x4 OMEMBHERNEEEH

B

[ 33
szz:‘.sz9
S

53
5 S8 sflstt
3 \e 005 ¢
D‘SZ(’HW 2 00 53
ki

9

Ra
.SZ
M

=510

*

—5

T
—20 —15 —10 —5

T
0 5

(1]
A. PLS-DA 34314

10

b5 Galh 4 45 ati 2]
81 05150 9 S16 —0.2750 16
2 14196 1 S17 02321 15
$3 13959 2 SI8 =0.5660 U
§4 12343 6 S19 —=0.0751 13
§5 10783 1 §20 02222 12
S6 0.6062 8 821 =02901 17
§7 04205 10 S —0.0989 14
S8 12458 5 823 —04443 19
9 13053 3 S24 -1219 30
S10 12908 4 825 —09074 25
SII 0.2670 11 $26 =09620 n
812 —0.6609 B 821 =09127 26
SI3 =0.6266 0 S28 —09938 i
Sl4 —0.5373 20 829 —0.7583 4
SIS —0.394 18 830 =1.0392 29

2.5.3 e/ N5 4 H

L 30 LB AA 24541 v 8 A o 1Y 1 B A AR B R
SIMCA 14.0 4 4 3 17 it £ /1N — 3¢ - #1 Jl 43 A1 (partial
least squares-discriminant analysis, PLS-DA) . 2% If &
/K, PLS-DA B iy R°X 4 0.999, R°Y 4 0.833, Q" N
0.717, R WA By 5 Pk FIE R A7 By i
UG XN Y PLS-DA BRI HEST 200 YCE R AG 36, 2521
SR, B A B R4 0.109(<0.3), 0° 4 —0.704
(<0), RWIBIAR B B U4, B0 8 1 84 . PLS-
DA (K 4A) b, 304 B AR L4 43R 328, 7 24
K5 HCA 45 R —3, LIS d 2% 5% (variable im-
portance in projection, VIP){E > 1 A ArifE"", i X} 432
SR DTSRI iy . AR (4B ) iR, Eh R/ IVBE
B 3-O- Pl BRIEZE T R £ )R  Eh R BT VIP {34
KT 1, WX 418057 7] BE S 18 A [FIHIE B A 25 44
Jor i 25 S bR
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o g ¥ 8 % g =
72 +r = 2 + R = B
< B owm B o8 3y o8 g
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