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Abstract: Objective Given the current issue of botanical origin adulteration in Xanthium sibiricum, this study systematically
compared the differences in chemical contents between the genuine drug and its two common counterfeits, X. mongolicum and X.
strumarium subsp. italicum, and performed multidimensional screening for specific quality markers (Q-Marker) of the genuine product,
so as to offer a reference for quality control, identification of genuineness and counterfeits, and related investigations. Methods A
UPLC-based fingerprint profile of genuine X. sibiricum was established. Common peaks were calibrated and major chemical
constituents were identified. Network pharmacology analysis was performed based on fingerprint data to predict the pharmacological

activities of candidate compounds. Three representative components were subjected to quantitative analysis. Comparative chemical

ks HHER: 2026-07-01
TEEEN: BRER, &, AR, FENFDLTEIFNFIT. E-mail: 2111570141@qq.com
HBEEE . au, B, U, FENE PGSR KR BRI S . E-mail: jiruifeng0708@163.com



« 8366 « F 8B 2026108 $57% B208  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 20

differences between genuine and counterfeit samples were assessed via significance-difference analysis, principal component analysis
(PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) for comprehensive quality evaluation. Results Eleven
common characteristic peaks were calibrated in the UPLC fingerprint of genuine X. sibiricum. Seven compounds including
neochlorogenic acid, cryptochlorogenic acid, chlorogenic acid, caffeic acid, isochlorogenic acid B, isochlorogenic acid A,
isochlorogenic acid C were unambiguously identified using reference standards, with fingerprint similarity values above 0.98. Network-
pharmacology results revealed that the seven compounds were predicted to act on core targets such as mitogen-activated protein kinase
1 (MAPK1), v-rel avian reticuloendotheliosis viral oncogene homolog A (RELA) and protein kinase C alpha (PRKCA). Enrichment
analysis indicated the relevant pathways were involved in salmonella infection, neutrophil extracellular trap formation and human
papillomavirus infection, which were closely associated with antibacterial, antiviral and anti-inflammatory effects. Quantitative
analysis demonstrated that chlorogenic acid remained at a relatively stable level in genuine samples, whereas its content was markedly
lower in field-collected counterfeit samples. No significant differences in the contents of isochlorogenic acid A and isochlorogenic acid
C were observed between genuine and counterfeit groups. PCA and OPLS-DA indicated that the field-collected genuine and counterfeit
samples were clearly separated in the score plot, and chlorogenic acid was pinpointed as the key differential marker. Conclusion
Based on the results of UPLC fingerprint, network pharmacology and content determination, chlorogenic acid can be used as the core
quality marker of X. sibiricum, and the average content of chlorogenic acid in genuine X. sibiricum is significantly different from that
in counterfeit X. mongolicum and X. strumarium subsp. italicum, which can provide reference for the authenticity identification and
quality evaluation of X. sibiricum.

Key words: Xanthium sibiricum Patr.; genuine and counterfeit samples; content difference; quality markers; fingerprint; network

pharmacology; chlorogenic acid

CHYREAEHBHEY T H Xanthium
sibiricum Patr. [T R 2HT SRR 52, BAHIUNIE,
WAL, BB IR IWRE T HRIERR. &
FEUREN . G HOHE W H 5L, fEaEEE
XA 1z A, A T E PR 5 sk fe,
MANBE TG T REE HREY RSB, %
BT NAZER SR, AR E R A S RRIE L T
FEEE N, G T AL A& POl R,
BT H M AR & Dy IR B, P
s A s HA ()i AR e 2 e 2

CHJBE 2R EAM A A BRI NN, 1
HAZ & e M B S AR 5 R T T AR AR R 5
W (PEMEZEY NNEERZE 25 P, B
HE (EH U8) CEREM) e iiE) WsCH
EERA 7 MO, CTRE T SRR R A WA
XA 2 MR, A —, B RET
GHFRED S Bz H] A AR FH S5 AH SCHt
FETFRE. Ak, HHL DNA ZIEEEAREGHE
T B4 8 TG B VPR ANTE /N [B] g4
BRSNS PR ], I HoHE DLRAE 2584 7R S AR
%, MECISCHER MRS AL B . L, #T
S LIRS N AE BN 2R & B 75
%L B EbREY (quality marker, Q-Marker), X
PR 1 B 122 4 F 245 SO o0 = i Ag ek e B
HHER L.

H124j Q-Marker J2 X1 B Z£ [ 11T 2016 FH2H
IR 2 E IS, HAR DR “FefatE. H
Rk A ARt SECAIAR” 5 ANYERE, T
BN S i rh 28 22 4 MR T R L SR s B o,
ET Ik, AL 77 #HEHFIERS M N
X5, A GHE T Q-Marker TRINAF 58 Efil 10121,
AT AR, ¥4 UPLC 1840 . %257 2
ErENE KRR, = AT R RO il
SO A T, BIE 2 4R H T
% J& Q-Marker, F% 0] X 704 B 1 5 5 0 it (1) 45
BN T, AR e A G B A
B REEIGIR 242 22t 2 %,
1 XEEH
1.1 {4&F

Acquity H-Class UPLC #8 &R0 AH gAY, 3
Waters A #]; MicroPulite® PHS XP tCis i AL
(100 mmX2.1mm, 1.7 um), FR4iAEMRE (D
AIRAF; SQP BT 2 —HTF i RF, b
RERWBENERAR AT AY120 BT 2 —KR
F, HABEAT,; KQ-500DE HY i s il & ik
&, R E AR ERAF.
1.2 AR5

SR SRR, HES 110753-202119, &%
96.3%, T4 H H [ £ 5 24 S AT B s 6] BER S 4R R R
A (Jit5 25102801). R4RJFIKE B (4it'5 25090366)




F 8B 2026108 $57% B208  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 20

* 8367 »

FEEEE C (b5 25032103). BR&EEER (HitS
25071158) Hr&k R iR ('S 25040213 ). WiHERR (it
5 25070101), JFiErE=98.0%, W4 H b5 {4y
CRRAEMEZARIFARAR . HEE. B, sral,
KRBT KA ZERFN Gk FEE. O, @i
9, BWE St R IR AR AE s JE R IR
K TN JE B IR SR R A .
1.3 #4%f

AFEFXS 77 A HF M AT, B
AP REEFEMIL 53 4L, WIARIGREm 24 . &R

RLRF A R Rl ER S w, HAREM M 11 it
NGHF X sibiricum Patr., 37 #tNFHEH T X
5 AR RAMEH T X
strumarium subsp. italicum (Moretti) D. Love, X H Bk
Pa. HR iR, b, IR 19 MEFATEUX,
24 METT R IG5 N IE DR, 25ME B AR 1.
2 FAEEHER

21 BETFHMEE

211 IESEHPIERRFE 53 tE SRR ER M
A 11 MVEIRFFAERT & (h E 245 8 2025 SERR—#B

mongolicum Kitag. ,

&1 BEFHMEKIR
Table 1 Source of X. sibiricum samples

I i) I i i) WS i e
SI &HT R EARTSTERETEANEN | X6 SZHEHT  IbE Tz X YS BAMGH T BigiE i
2 BHT PR TEXEFEENET | X107 FEEET W L AR R A G
$3 GBHY  BEEERHEEXPREUEN | XI8 FHEHT O REWEENURN HI B ZH T
S4 BEHF  PEAEZTHEEXREEEEFEN| X9 FEEFTF  TAEEELERE LA H2 B ZE
S5 #wHT  HlEEnmEEAEHE X20 FHEHT  LREBMTTHRX ELEEEN |H3 B ZE
s6 wHT  HaEHlibEEAEH X2l L EHT  BRETEARXE LR AR  |H4 B ZIH T8
§7 GHT  BAEERHEAENETERE | X2 FEEHT A SRR R EE HS #Bhi 2%
S8 HHT  BAREE T SRR X23 FWEET  LTERERHEX K H6 B ZH 8%
S9 HHT  HlEEMm e TR AR EEE X4 ZEHT  IARERETERX REAEN |H7 B ZE
S10 BH¥  EMET AR RTES R | X25 ZEEHT WA ERTTEEEERGN H8 i ZE
Sl EHT BB 2 E R X26 FHEET  WREHYITE ETHIREEE 24X H B 2T
X1 FENEHT 2B T TR LA H10 B 2T
X2 FHEHT IREZENYEEP RN X7 FEEET WA ANTELEREERE | HL B M
X3 FEHGHT RGO IR TSR X28 FHEHY  RETREXEE L HI12 $Bhih M
X4 FHEHT WERETREIETARDERERN] X2 SFhEEHT LRI TR RS D H13 2T
X5 FEET WL HETHLOW A ZIERG | X30 FhEHT  WARRIMRTEEETERREN | HI4 B 2T
X6 FHERF LAGBMT T HREMEAEN | X31 FAEETF A MGTAGEERIEED KER|HLS B 2T
X7 FHEHT LSBT ANE D N X32 FWEHET S EE N I T H16 Bl 2T
X8 FHEHT WRERZHATARFEREN  |X33 FLEHT SWAREHEEHAT0S H17 St M
X9 FEGHT WARRMETRILEBFHESRL | X34 ZEEHT  RAHEHREEN HI8 Bl M
X10 ZEE T R T Xt BB NG 1 X35 SEhEH T WA ERTAMERIE 2 77 KT | H19 B 2T
X1 EHEHF MBS HENHREEN SN | X36 ZHEHT  WRTAEM T EBIREN H20 Bl 2T
X12 FHEHF WIASEXGHRRE KN | X37 ZFHEHY  SNARCHEEEMLERE | H21 B 2T
X3 g EHT ERTEALFEHRARERRE | YL BEANGHT PR E2H EEXEREEN  |H2 Bih 2T

S8 Y2 BAMGHT Hila e S nE |k 023 B M
X14 FHEHT g Rz X Y3 BAMGHT HiRgElnEREERaH H24 Bhih M
XI5 F A H T e i e X Y4 BRMEHT I X A 2 b

B - Ay R e R BN EE, K 1.0~1.5
cm, EAE0.4~0.7cm. REELFOEIEE0, A4
SHER], RIARTIAS, BB LA . Thl
H 2 Mo sk, S aiaEn, E 1-A.
2.1.2  DhE B IREFE 53 HEEFAMRAERE M

I 42 HEPERIREHEART & (TR E 2580 2025 4R
FoEl, FEoth s, P8 e R G EH T
BN HFRI, B, S-S E R R e
£ 1.9~2.3 cm, EHK 2.0~4.5 mm, FHIIEE,
TS PG AR S (B 1-C) o 2 KR FE 728 B



F 8B 2026108 $57% B208  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 20

A-BHT: B-HIARE S C-FhEH T D-BAFEH 1.

A-X. sibiricum Patr.; B-commercial market samples; C-X. mongolicum

Kitag.; D-X. strumarium subsp. italicum (Moretti) D. Love.
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Fig. 7 Diagram of enrichment analysis results of KEGG pathway
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T intional MMP9 MMP2
ranscriptiona ! 4-cuff%uinic Phospholipase D
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Fig. 8 “Ingredient-target-pathway” network diagram
WERSERR S NIR, UAZRIEIRIEOV S, RAMIE 240 @A [ “2.2.17 TUF @il
HARPEAT B AT, S5 R ARSI A MFsk 242 BUAEERIOHIE  [F “2.2.27 BUN K
JAIR C W& AN B . T 0k, #E— DX PR IERRIHI& T,
MR SERTR . FARRIR A FIRSERIR C T & 243 XTRSERMHIE  FRIGEER 2.01 mg. 7
ME, PP i 8] 22 R 2R )5 A2.04 mg. FERJRIR C2.05mg, MHEE,

Tuberculosis
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S ET 2 mL &N, A 70%FEEER, FHE
T B — I AR 0.1 mL, 145 5T F ik 2 40 3]
N 1005 102.0~ 102.5 pug/mL FI7E A% 8 LI
244 FGUENPEESE RSB R SR AN
RS A% “2.2.17 DR ARk T I E, il
TOEE GRER, 3 PRI 5 B R KT
1.5, FSHCEI KT 10 000, S 3E R 9,
3

6l7 BRHEET

H )

0 5 10 5 20 2
t/min
3-GRIR: 6-FEJAR As T-REAK C.
3-chlorogenic acid; 6-isochlorogenic acid A; 7-isochlorogenic acid C.
B9 #HiRRmARMMBEREREILE
Fig. 9 Chromatograms of test solution and reference

substances solution

245 ZMEOCRFEE R E R HE O i AU
&, FRHIRR 7 AN [R5 R R TR VR A0 R AR

I “2.2.17 TR B K AFEATIE . L& e i
EIRBONREALER (O IETRFAIARER (V) Zilbx
2k, FTHRMERDS, BRI SER Y=
1.191 X107 X+1.995X 104, R2=0.999 6, £ I:ulH
2.61~387.13 pg/mL; FERJEER A Y=1.582X107 X+
2.618X10%, R>=0.999 3, Z&VEVEHl 4.00~99.96
ng/mL; FEEIR C Y=1.103X 107 X+1.978 X103,
R*=0.999 6, ZMEJElH 4.02~100.45 pg/mL, LME
Wbty 3 tHEASTIIER, ZrH0h 0.77. 1.00. 1.00
pug/mL, PMEMELCA 10 115 e 2K, 70508 2.61.
4.00. 4.02 pg/mL.

2.4.6 FEEEEELE HUFEN X20, %R “2.2.27 I
T R R AR, TR “2.2.17 TUR A
AR E 6 IR, MASZRIETR. F4REIR AL

4k JE R C WETAR Y RSD 43 14 0.32%. 0.38%.

0.63%, 45 RRIIZAAHREHE R IT-

247 FEMEEE UM X20, %R “2.2.27 0
TS A R, TS 0L 24 4.

8. 14, 20. 26. 35h, ZrAl4&HE “2.2.17 TN Gk

FAFRRRI T, LRAER . FARR AL FAR
% C VETHIAR ) RSD 4354 0.78%- 0.98%- 1.86%,
g R IA MR S LE 35 h WRRGE .

24.8 HEEMFEL HUFEM X20, %M “2.2.27 i
NIETATHIS 6 Bl id i, 73 i «“2.2.1”
TR B 2 A F AT ERE I 2, ICRERRR . 4R
e A REJERE C WA RSD 4371104 0.31%-
0.88%. 0.35%, &5 RKRWNIZITIEREENERLT.
2.4.9 JNFEEIEREFE B S X20 B3 ARZ0.20 g,
FEEMRE, ERIHAR AR SR T EL 11,
IONGEGR 0.55 mg F4REE A 0.30 mg. F4E)R
% C 0.24 mg FIXTRE S, “PATHIE 6 (e i,
BT, 0T FNFERICR . g1 %R
BIZERIR . F4tIER A SRR C FI°F4 el
W3 N 95.49%. 99.20%- 96.59%, Xf N ff] RSD
3R 0.38%. 0.82%-. 1.43%, Z5HRFHIZHTT
TR KL

2.4.10 FEVRMERS S RENE  BORFE SRS E
TR A, IR “2.2.27 T F Ak & AR A
W, A% 22,17 TUR IS 11 #tEH-F. 37
MEHEH TR S EANECHETFHHEERR.
SRR A RIRSERIR C 3T ', 3 Mo &
LR 3.

2411 ARGMHEETFREEEER ST S
Y IR B T 37 RIRE AP (RS JF IR 24 . AR A
ELBIANBH LS . R4l IE i 5 2l 0 S AL S oy
XFHGE IR ATEE, WA RIWHE A S 5500 0 5 5%
AU o EEXTET AR REEN 3 AN 4%
JRBR . RERJATR A AR LR R R C AT AL ¢ 1
5, W3NS EREER (R4, SRRY, &
HyhaRRETEWHERTHE S F 58 RRE
HY, ZRMHEEF (P<005), BEEG ¥R L.
MEHETFHREER A AIRGER C H&ER(K
FEHEHTSERMEHT, HEREARHE,
TG & . Rk, BTl 3 S, 445
B rE B G H T 50 @z A rEfe e B E %=
S, AMENGHF Q-Marker.

25 ERSRAI A

2.5.1  FEAS 54T (principal component analysis,
PCA) VDG HF. FHEHFHEAREGHE T+
3 P & BN, S\ SIMCA 14.0 84,
KA AR M B GRA J7 72: 857 PCA B4R, 1 2 A
TR TTERE 73 BN 73.1%- 19.5%, BIRTTHERFIA
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Table 3 Results of content determination of X. sibiricum

x4 TRRMEETFEZUHERIMN

Table 4 Comparison of mass fractions of phenolic acids in

samples X. sibiricum from different species
JRE B % JRE DB % e = EU%
S Flﬂ Ly Ly Ly
JEST SR ReIR REE | SR FEtR Fat)R SRR R EKRA  REEERC
T WA mC T mA me BHT 0.66+0.12  0.07+0.03  0.03+0.01
SI 076  0.09 - |X29 024 0.04 - FhwHT 0.40+0.16° 0.10+£0.05 0.051+0.04
S2  0.76  0.05 - |X30 0.64 0.13 - EAMEBEHT 0434+0.15° 0.15£0.06 0.04+0.01
S3 072 007 - [x31 067 015 003 SR "P<0.05.
S4 051 004 - |X32 045 004 - P<0.05 vs X. sibiricum.
S6 073 013 003 |X34 020 006 002 HF. ZHGHF BRMGHEHFR RS &2
S7 051 005 002 [X35 015 002 N PLRT 2 DA MEN X Y #ill, 228 PCA BUS
S8 053  0.03 - |X36 0.14 0.02 - K, 5B IER s FE 10. B RFEHFRZE N
S9 08 013 - }X37 012 003 0.02 GH AR, RERMIIESE., EmcHTF5
SI0 059 006 003 [YI 060 023 004 2 BB A2 A R LA B, Bk
ST 064006003 1v2 053 007005 Ry R A AR RN ik
X1 034 007 - |Y3 037 008 - X X
[BIfFE—E Z o
X2 026 0.0 006 |Y4 022 011 0.03 $5 TS TR POA S EE R i
X3 037 013 003 |Y5S 041 015 0.03 < Slaatie i ke FIEE
Table 5 Results of content determination of X. sibiricum
X4 027 006 — [HI 060 006 0.02
samples
X5 059 011 016 |H2 048 004 -
X7 040 0.1 003 |[H4 049 004 - 1 2.190 73.100 73.100
X8 033 007 002 |H5 056 005 - 2 0.584 19.500 92.600
X9 037 005 - |H6 052 004 - 3 0.223 7.400 100.000
X10 062 013 — [H7 045 004 0.2 0.6 1 | ® LHT
i ] A B EEEET
X11 0.65 0.4 005 |[HS 036 0.2 04l g " A S iR
X12 024 009 005 [HY 065 018 0.07 ] - A
X13 046 016 008 |[HIO 059 005 - ] 3 T
o
X14 058 014 — |HII 077 019 005 = 0 . e
J H m ‘ .‘.
X15 027 007 - [HI2 076 024 0.6 o m "R Hg B} [
X16 056 012 - [HI3 077 024 0.6 0s ] 9 .:
X17 041 008 - |[HI4 084 027 007 o
X18 061 015 - |[HIS 054 004 - T T T T T e 1,
X19 045 0.3 003 |HI6 080 0.08 0.03 (1]
X20 028 0.5 012 |HI7 046 004 - E10 FESMHEETF PCA BHE
X21 036 0.13 0.02 {[HI8 076 0.07 0.03 Fig. 10 PCA score plot for different X sibiricum species
X22 045 0.07 - H19 0.65 0.10 0.03 samples
X23 037 0.2 004 |H20 065 0.10 0.03 252 ER B/ ZFeiE-H 4 Corthogonal
X24 044 0.14 - [H2L 057 0.05 - partial least squares-discriminant analysis, OPLS-DA )
X25 0.66 0.4 005 JH22 050 004 - HT PCA 4R, FXAER SIMCA 14.0 3 1F, ¥k
X26 029 005 — |H23 061 010 0.03 , e e st e . N
w7 038 005 o004 lta 058 o006 MR ENFEEH TS8R RKAEH 75 IF AR
' ' ' ' ' - Wihdl, IS ZHHEHT OPLS-DA, £E$4E 11.
X28 044 019 003 Dy th 5 L ansit Ay AR

AT EER N AT .

“=” below quantitative limit; “N” below detection limit.

B SRR, BARH PR B AR R 2 R =0.917,
R/=0.561, BMHMZSE 0*=0.524, KT 0.5,
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R BAT — € e e )M T GE 1. 4 200 X
BIIAE (B 12), R Q2RI 0, [EIH
LB R A-0.011 7 F1-0.144, A (0 s 220005, A
Q* FUHIHREE/N T 0, TR R, B AT SE
1S S 08 B IR R R 2 28, RTIEM 51
an[A) 22 2 o FRIBUBEAY 3 i gy A8 = B BV
(variable importance projection, VIP) 1E, LA VIP>
1 YBIEDS), ez m it &), SR 13,
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11 FE@MEE T OPLA-DA 557[E
Fig. 11 OPLS-DA score plot of different X. sibiricum

species samples
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Fig. 12 Permutation validation plot of OPLS-DA model
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Fig. 13 VIP value plot from OPLS-DA for different X.

sibiricum species samples

ELRIR (VIP=1.587) NBEHFIEMASFEE
TR
3 g
3.1 REEFEGM

I3 LT A FERRIUAR] (40%- 60% 70%-
80%H ), AFERKLE (1:20. 1:30. 1:40.
1:50. 1:60), AF#EARE (30, 405 50min),
RIUFESLTE 7T0%FHEE. BHAKLE 1 50, #8875 40 min
AT, S EOuEE B, W AR,
AR Ak
3.2 MREERFHIHEAIMRI

AR FRTWEER) 77 ROAE AT TR S E,
SEREW], BAMREM MY, B EH RN
MR N, BRERGT, 550 A X
gy, MXTE, EEEEH TS IEMGH RN E
N X3RRI, 53 #HEEF A RERE S O A
2 Ht, BB ANRERE S 79.25%, HA ARG,
Ry Hedb S A Eg b X SR AR (1) Ho @ N 5 LL R
i, O H AR ARG, T P b X AT
H—EgiEE. Tttt R fEaEmsR
VERE SN ELAEHERR TR A DA, (B — PR ER
B RG24 b IE S SSAEE AR FIFLEE (350
%, HENR BT REM T, SREIEHEHRT S8R
BRIAAEAFRRERES, FikZEEEHF5IE
m s X 4y, XAReth e SEEH T4
IR E RN 2 —. HIkaT%, HilEH
T mEERZ, Hilidgdh Oy iR i S A
KA. DRI, LT R ) PR 4 ) T v
AHEERISLE AN, HREEERBNESSE
I B I g AR AL T TR AR
33 EmEETFIRUEEMELREFEEE

AW FEENL [ IE S H 1) UPLC fa8UEE,
DLBHAA IE S B AL A AR UE o 11 SO FI =1 1E 48
HHfegE it dbng 11 MHE, S8 i
IWH 7 ANy, TREUEREMEEISLE 0.98 DL E,
AN [ 77 B O b A BT 10 4k 2 A R A B T
—3ME. AT, 11 HEIE S Rk E B
HRFEAFE =1y, (HIE IR — By, RAE
H 13 ta il id 2 2 1) B G 1 2R, 527
b EZN - AL SN
3.4 MEHBEIHRE Q-Marker HIIEIE

T Q-Marker A 2 RO, A 5T LLFR L
BT 8 PR 7 AN A 5o R Tkt G AT I 25 24 B
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Mo 1% T ARG R BEARRHE, TEPUE BT
TAEE DA PUMIR S 2 B R I 2 A 04150,
W2 25 By fir 45 AR, X LR mTAE A T
MAPKI. RELA. PRKCA Al EGFR %% 0¥ 4,
HEETITRE YL, A b 20 i i 41 R B
B N TR0 R IR (5 5l % . Ho MAPK,
RELA $E 5] B8NS H-FIRYT 5 58 1 D i l1e-19)
RELA Z#%KF-xB (nuclear factor-xB, NF-xB) %%
SES B WNIIAL TS, AR R S 96 A — g 52 20,
EGFR 7EANARIIIEAE . MIR1R 28, FR8 S im T
(M A 5521, PRKCA AJ{E3E < E T g d:
KANGHE 2, 5 ZFhgnfaThae, FEIGHE. 1.
ok AN RER, R, BH B 2
M ZIBFRIEDIAMRE IR LR AP RS
TEF, LB T SC IS Rz 1) 7 SO E NS
H{E#i% Q-Marker B — & 1R S &2V,
3.5 EAREEERSHE Q-Marker Tl

AW TG Q-Marker [ R P4 J Jujro-11, - DLk
JEERVE NS IR, R AR U T AR 2472 2 & 40 A0T
RIFSRE A MRS C W& A .
BT, #E— SRS RER . AR IR
A FIFSRIR C T HENE, e RENER
43HT« PCA fil OPLS-DA 757k, RGHWEIEMSH
mEZES . G Fa 1R, EREH TR
PR T 5 B 1 03 (0.66+0.12) %R EHEm TG
H (0.40£0.16) % B AFEHT (0.43£0.15) %
2 Rafith i, TR RIME (0.60+£0.13) %
THAIEM S EEKTFZE, SESMEHES
TEAS YR RAI G, PRI RIGFE A7 EA R
FREB IR . ST IR AR AR iR ]
KA, AT E N 508 Sk A R Ak
FHEF AR REE M B — IR 5 S . B 3 DM & &N
T PCA, 45 % EoR 1E i 508 fh e 5k o 25 1)
R R RS, ERER K, T2 AN
iSO, IR T IEDh i AL E R 1 RS E
Fto OPLS-DA 25K, SR ANEH T 1IED T
ZE MRy, A NS B Q-Marker. 574% )5 R
A. C TEIEDN AN ZE R AIE R Gl B8, 2
AR R B — SRR B R AR TR, (H
HAEZ Ko A AT AT X TE B o 1 DX 20 B 4
BER . IEAh, AHIF 50 R B0 AE D i 3 SR R 5 2 (X ]
TELEF Y R4, U B AR EE 50— R R IR TGV S A
— RS E T ERSHER, ABSE G B X A AT 58

WSO8 ARSI, FETC TR SUEITE BARRFE RE %
AR RHA, AR E B AR A TR K. A
WK IEMEH FRIERNRE A 7=
0.51%, HAUA = T2/ 3E RE 0.25%1, 1EN4E
KETEIE . WA S0, @ U0E 43 S 4R
Mo EEE, RSB HIE, (BT GH 72581
WigimiE. pEEm Az i
4 HERRE
GHFAE eGP 258, IR E BAH KA N
s, SR, FEERE EFR 5 KPRk, &
HJg NRAEY I Ah o A MU A &8 H 2 T
GHAMPHES, 500w 5 256 b A
WERRA RS EA RS, FEAREERS0
Th B AFAE o AT 5T HF Z RAEFE it b O b LE A1)
1A 79.25%, 4 T G R WAL b N FERR BT D i i
R LRGN 24 HEIEMIBIAEER FFREE B0
R, frAaiaH ATt i, B0
AR i S IERETES . W 2 N7
BIfEE R E 2, (HRETpnad s, BH1
SR TH R PO AN B BB, AT
TR AR RER AP, BRItk A alSE R IRy
a2 77 AR IR L L 8 Q-Marker, A HE I SL
SLIA LY, AT B S ARSI | 25 2 B A
T ENE S A GR AT, 2 4ERETRE H 4R
FRAE NG H-TIELER Q-Marker, N H- 1A R
Hhy K TE B i (0 57 B VPN R AR, (H2 I 2 ROy
Sk SRR B B X B AAAE S SR IR, e b
WANREMR B INFE M I e, RES RN, 4
TP IR AN GIE S 2 P ST Bt — 0
gh 55201, R K2 PR IX IR A B T R IR,
T GH TR RS BN ENRR.
FBAFR ALY FPAREEANZFR
B3 30k
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