$8 % 202478 $52% F143 Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 14 = 4353 «

PEEERZFRAMIENEERNEIL

IEF, EEI, &8, Hilk, 3 M, LM, TEE
PRI IR AT, TR T R A e s, A il 528244

% E:. B XNUAFRERZLBAMIERE. & UPLC @ AL RAMIELIEE, K Waters BEH Phenyl (100
mmXx2.1mm, 1.7 um) EHEFE, DLZE-0.1% BB i a0AH , BhEEEEM, AR E 0.3 mL/min, i 30 °C, Kl 240 nm,
AL A7 HERA F LR A B A I Ta s B, R X 10 AN Fabs o EAT RVE R, 3R A FERe4 434 (principal component
analysis, PCA) F11E 33 fhif /)N —3Ri%:- #1591 43 1 (partial least squares discrimination analysis, OPLS-DA) #4172 48 &40 #7 .
R @ TRALELM UPLC g, HAhRARE 15 ML, KEEDLME 8 MEFIE. MIBEALWE 9
JLFE, RA P E 11 DA, TR 47 MREAIZIE R I 4 38, T8I 3 5 dy 0 A rlREAS [6) 5 R 1) 2 4 J 2
HEATIX 5ll; OPLS-DA 3 #r o] F T 24 S8 AR J5EGN, JFEik it 5 MZERIERNIY. 858 B M Efmife., Tk, s, K
AN [ 522 iR 8 4 I 24 P R s 1) R 228 iR 6 TR B mT SE R 43T 5 1

kIR AL ROERE: ZHEASENE: BRI ERS T EX WD IRE; BIRIER: SRR RERR:
LERT; MMEE; M1 ABRET, REJEK B; REER A FEERC

FEDHES: R286.2 XHEREE: A XEHS: 0253 - 2670(2021)14 - 4353 - 09

DOI: 10.7501/j.issn.0253-2670.2021.14.028

Establishment of fingerprints of Lonicera from different origins
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Abstract: Objective Comparison of the differences of different primordial Lonicera Methods The fingerprint of Lonicera was
established by UPLC, the chromatographic column was Waters BEH Phenyl chromatographyic column (100 mmX2.1 mm,1.7 pm), and
acetonitrile-0.1%phosphoric formic acid solution was used as the mobile phase with the gradient elution, the flow rate was 0.3mL/min,
the column temperature was 30 ‘C, the detection wavelength was 240 nm. The fingerprints and 10 index components of 47 batches of
Lonicera from different origins were determined by the same method. Meanwhile, multivariate analysis was carried out by PCA and
OPLS-DA. Results UPLC method was used to establish the fingerprint of Lonicera, There are 15 common peaks in Lonicera japonica
Thunb., 8 common peaks in Lonicera macranthoides Hand.-Mazz., 9 common peaks in Lonicera fulvotomentosa Hsu et S.C.Cheng, and
10 common peaks in Lonicera hypoglauca Mig. Cluster analysis was divided 47 samples into four group, at the same time, and the
results of principal component scores can distinguish the different origins of Lonicera; besides, OPLS-DA analysis can be used to
identify the different origins of Lonicera and screen out five different components. Conclusion The method is simple, efficient and
reliable, which can be used for the quality control and identification among different Lonicera medicinal plants.

Key words: Lonicera L.; fingerprint; multi-index content determination; cluster analysis; principal component analysis; orthogonal
partial least squares; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; loganin; sagerin; rutin; luteolin; isochlorogenic
acid B; isochlorogenic acid A; isochlorogenic acid C
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Waters H-Class 7 i = R0 AH (i 4 (52 [
Waters /A7) ); Waters BEH Phenyl (100 mmX2.1
mm, 1.7 um) Ei%H:; Mettler XP-26 45 /i 432 —
KF, ME204E Y550 2 —RF i Mg 8 -FE A
Z A FD; Milli-Q B4l KF1k & 4t (3£ E Millipore
AF]D; KQ-500DE 2R i il ek (B 1L A X
BWAERAFD; HEE. LIERNEESA (Merk 2 H]);
KA Mili-Q 2iAbK: HAR A s iral

SJERE ('S 110753-201817, J5i &3 %1 96.8%).
AR (LS 111640-201808, JFiE/r4 99%). 1]
(#lk*5 10080-201811, JFi 734k 91.7%) AR EH (it
5 111720-201609, Jii& 7% 94.9%), HIPE M2
s e B L RE SR AL et iR AL 'S wkq18041207).
FeRERE B (Ib5 wkql7060705). RE4EEE C (it
wkq18050905). Fasrlsifg (45 wkql6081903).
GER ('S wkql6050805). & F1F (#M5
wqk17092203) i1 &5 #5850 98%,  HH Y ) 1144 4k ve
ORI BRARIERAL: SLICHTFHZIM T R — 71
HAMRAF B AT TS, JYHLI~IYH12 5
FERNZ4 L. japonica Thunb., HZ1~HZ11 SFE5 N
REEFE 4 L. macranthoides Hand.-Mazz.; HH1~
HH12 S AT B4 L. fulvotomentosa Hsu et
S.C.Cheng; DH1~DHI12 S NI B L L
acuminata Wall.. Zj#f BARE B WE 1.

R1 HHMER
Table 1 Details of Lonicera
F5 s HJ5 R 5 s HJ5 R

1 JYH1 e T PE T 25 HH2 M TBAL BT

2 JYH2 piE-S JoMNEF 26 HH3 HEBHEL I X

3 JYH3 FIE-S JIEF 27 HH4 HEHEL GABL Y

4 JYH4 g s L AR 28 HH5 Loy AESEOES bl Sy e

5 JYH5 g s L A AR A 29 HH6 HBBEL WAL RH

6 JYH6 pIE-S L AR ARF 30 HH7 WWEAL Bl Y|

7 JYH7 g S L ZR R A 31 HHS Y CEETIES IR

8 JYHS8 pIE-S IR Tk 32 HH9 HBBEL IR

9 JYH9 pIE-S IR T 33 HH10 HWBEL IR
10 JYH10 piE-S 1 2R 34 HH11 WHEAL I AR
11 JYH11 g S WA T 35 HH12 Y CEEIES IR
12 JYH12 pIES Ll R AR 36 DH1 AR ST R AT A6
13 HZ1 Y RAEEPIES bz 37 DH2 AR LS VO
14 HZ2 K BHEL AT b 22 [ 38 DH3 RLLAA VU 5%
15 HZ3 KHEBHEL AT 4k 22 [ 39 DH4 N ARSE-S PR ==
16 HZz4 Y RLEEF TS R AT 40 DH5 AR LS Vg )i B# L
17 HZ5 KT LA AR AL 41 DH6 S TARSES VY1 BE L
18 HZz6 KT RA R AT et 42 DH7 N ARSE-S V)1 BE
19 HZ7 KT A JUNEF 43 DH8 RLLA Vg A
20 HZz8 KU ELX WE ML 44 DH9 ARSES VO 1A
21 HZ9 KU EBA WE L 45 DH10 ARSES VO JTTA )
22 HZ10 K BHEL WML 46 DH11 N ARSE-S R AT ALt
23 Hz11 K BHEL WL 47 DH12 ARSE-S R AT ALt
24 HH1 Ml EEL | E
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¥ Waters BEH Phenyl {441 (100 mm X 2.1
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Fig. 1 UPLC fingerprints of 12 batches of L. japonica
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Fig. 2 UPLC fingerprints of 11 batches of L. macranthoides
Hand. -Mazz.
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Fig. 3 UPLC fingerprints of 12 batches of Lonicera
fulvotomentosa Hsu et S. C. Cheng
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Fig. 4 UPLC fingerprints of 12 batches of L. acuminata
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Table 2 Results of similarity evalution of samples from
different origins

n's FHALE e FHALE
JYH1 0.989 HH1 0.932
JYH2 0.990 HH2 0.843
JYH3 0.989 HH3 0.961
JYH4 0.999 HH4 0.791
JYH5 0.998 HH5 0.896
JYH6 0.998 HH6 0.905
JYH7 0.998 HH7 0.907
JYHS8 0.996 HHS8 0.961
JYH9 0.997 HH9 0.981
JYH10 0.998 HH10 0.952
JYH11 0.998 HH11 0.955
JYH12 0.998 HH12 0.968
DH1 1.000 HZ1 0.993
DH2 1.000 HZz2 0.999
DH3 1.000 HZ3 0.998
DH4 1.000 HzZ4 0.992
DH5 1.000 HZ5 0.991
DH6 1.000 HZ6 0.997
DH7 1.000 HZ7 0.998
DH8 1.000 HZ8 0.998
DH9 1.000 HZ9 0.994
DH10 1.000 HZz10 0.996
DH11 1.000 Hz11 0.986
DH12 1.000

B
0 ? 1P 1|5 210 2|5
DH12[™
DH12[™
DH10[™
DH10[
DH11 [
DH11 [
DH6 [
DH9 [
DH9 [
DH4 [
DH8 [
DH8 [
DH3 [
DH7
DH2 [
DH5 [
Ut -
e
HzZ4
HZ9
HZlOg_
HZ8
e
: HZ7 my
el
i —
iy
HH10
HH11
HH12
HH1
HH8 %

6 A7 MAEMERBRITER

Fig. 6 Cluster analysis result of 47batches of samples

DH1~DH12 MRA P AR NI M kK
&, ARG R AR ER.
27 MmAEBNE

BT ERBRAIR, TR 4 DR
B JRZM I, A ST IR 10 ML
PR BT S EIE , HE S R AT Z S b
PAIX 73 AN [F) 28 JR A 245861 2 TR ) 22 57
271 ZRVEVSEE  HL “2.27 TR BRI A A
TN B R BE 45 6 AN AN 7] 5T S04 B2 R0 HEE At v VL
CAETHTRUCA AL RR (YD, JREIREEARALEE (X
BEATERAERNE, SRS 2SS R RAF, 4R
* 3.

*3 EEFFERZKMSTE
Table 3 Regression eugation and linear line

4 BRI R G g mLY)

HREKR  Y=6022.80 X—254.42 1.0000 0.813~12.201
SR Y=6023.10X—2243500  0.9999 30.434~456.509
W& ER  Y=5470.70X—316.16 09999 0527~7.901
LW Y=5491.80 X—10.313 09999 0519~7.790
BIFF Y=4644.60 X—303.70 1.0000  0.994~14.906
BT Y=4656.97 X—510.95 09997 1.194~17.916
AEFEY  Y=6507.30 X—737.08 1.0000  0.790~11.851
REF®RB  Y=6198.90 X—237.11 09997 0542~8.129
RAEBRA  Y=651670X—15667.00 09999 18.032~270.480
RAFEBRC Y=639500X—235730  1.0000 2.045~30.679

272 KEEFEEARLE  BUE ARSI, % “2.17
TR (GG SR SR 6 Ik, TR . %t
JRRR. FR4RIRRR. DT, B, T KB
FH. REK B, RAER A, REJER C &M
T RSD /T 2%, R B R
273 FREtkilLe  EE— AR R, % “2.1”
WUNM s %, 25T 0. 2. 4. 6. 8. 12 h
HEREIE, THEOHSRR. SRR, FRaRR. 5
BRAF. B, M T OKRET. RGRR B.
FEREIR A REERIR C MR RSD ¥/h T 2%,
R P AR E T R T

274 HEMKE BUES KL 05 g, FAT6
By, F& “2.37 TR E 07 ] A5 R A R
% “2.17 BUR R B %R e, TR aRERR
R PR, D, WA, AT K
FREF . REER B, R A FEEER C i
B8 RSD /T 2%, KB EE SR,
275 JAEEICRRLE RSB C A R A
KZM (JYH3) 0.25 g, AT 643, IIASFESF
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RSB S, #% €237 TN EHSMHAN  96.92%. 98.55%. 97.93%, RSD 44N 2.32%.
W, 1% “2.17 TUR IS &7 E, THENMEE 0.53%.2.57%- 1.68%. 1.04%. 0.62%- 1.84%. 1.80%-
[FISCR . AFHTZRIRER . ZRIRIR . FRZRRIR. S8 1.96%. 1.80%.
T B AT KRBEF. BER B, 48 276 SEIE  FSERE 47 #ALFEM, % “2.37
JEFER AL R AR AR C T H AL RIS R o 0 94.15% . TR il & (Hal Wis i, 1% “2.17 TR (i 56t
95.56%+98.19%.96.57%.98.90%.106.79%.96.40%.  HEAENE, BEIGEMNESRE, Wk 4. SGRER,
T4 ABNELER
Table 4 Content determination results

G 5 #/(mg gY)
R SRR RRaRR DT RASEH M AREE RSUEKRB RSERA RRERKC

JYH1 0.722 28.534 0.261 0.604 0.704 0.439 0.416 0.331 14.588 1.744
JYH2 1.445 29.668 0.417 0.291 0.477 0.380 0.535 0.469 18.614 1.999
JYH3 0.696 27.967 0.418 0.345 1.522 0.457 0.502 0.420 15.684 2.231
JYH4 0.587 25.881 0.356 0.240 1.340 0.480 0.614 0.345 13.007 2.182
JYH5 0.670 27.329 0.497 0.199 2.001 0.401 0.518 0.474 13.621 2.990
JYH6 0.658 26.824 0.472 0.237 1.985 0.433 0.564 0.434 13.350 2.828
JYH7 0.655 26.894 0.453 0.217 1.938 0.422 0.551 0.421 13.580 2.674
JYH8 0.597 25.881 0.437 0.214 2.017 0.332 0.629 0.376 12.859 2.625
JYH9 0.641 26.832 0.493 0.267 1.742 0.372 0.607 0.427 12.666 2.533
JYH10 0.572 27.806 0.355 0.285 1.356 0.442 0.563 0.330 12.418 2.032
JYH11 0.641 27.670 0.446 0.196 1.591 0.419 0.641 0.396 12.986 2.535
JYH12 0.595 25.299 0.361 0.225 1.444 0.407 0.627 0.325 11.692 2.067
HZ1 4.267 40.596 1.494 - - - - 0.591 21.439 2.717
HZ2 4.481 45.144 1.542 - - - - 0.804 28.301 3.572
HZ3 4.903 42.620 1.594 - - - - 0.665 25.671 3.124
HZ4 3.802 38.503 1.593 - - - - 0.963 30.208 4.292
HZ5 7.776 48.043 2.724 - - - - 0.987 23.400 3.925
HZ6 3.756 44.165 1.585 - - - - 1.069 32.074 5.420
HZ7 3.607 45.959 1.791 - - - - 1.213 30.022 6.264
HZ8 7.424 51.031 1.969 - - - - 1.150 30.895 3.757
HZ9 6.928 57.056 2122 - - - - 1.190 28.998 4.154
HZ10 7.414 55.319 2.178 - - - - 1.229 29.138 4221
HZ11 5.360 53.531 1.521 - - - - 1.482 46.706 5.033
HH1 0.443 3.233 0.224 - - - - 0.542 26.650 4.653
HH2 0.734 12.333 0.782 - - - - 1.609 7.791 5.335
HH3 0.420 2.443 0.181 - - - - 0.293 5.052 2.204
HH4 0.724 16.051 0.555 - - - - 1.125 9.347 5.396
HH5 0.468 11.857 0.428 - - - - 0.634 8.244 2.850
HH6 0.563 14.356 0.570 - - - - 0.828 9.845 3.663
HH7 0.614 16.647 0.565 - - - - 0.884 11.546 3.857
HH8 0.425 4314 0.217 - - - - 0.354 19.483 3.282
HH9 1.253 14.311 0.626 - - - - 0.400 22.112 3.846
HH10 0.622 6.808 0.272 - - - - 0.571 33.954 4.867
HH11 0.571 6.044 0.258 - - - - 0.524 30.727 4.591
HH12 0.522 6.806 0.194 - - - - 0.498 27.225 3.186
DH1 2.277 49.803 2.157 0.550 - - - 1.930 33.082 10.754
DH2 2.245 47.857 2.062 0.587 - - - 2.194 33.213 11.125
DH3 2.248 47.790 2.068 0.588 - - - 2.192 33.089 11.014
DH4 2.294 49.275 2.125 0.596 - - - 2.253 33.954 11.356
DH5 2.244 48.253 2.085 0.587 - - - 2.213 33.357 11.240
DH6 2.257 48.211 2.087 0.577 - - - 2.219 33.528 11.267
DH7 2.263 48.768 2.110 0.588 - - - 2.237 33.781 11.332
DH8 2.259 48.450 2.084 0.590 - - - 2.220 33.459 11.183
DH9 2.267 48.540 2.095 0.587 - - - 2.227 33.568 11.330
DH10 2.243 48.020 2.107 0.586 - - - 2.210 33.219 11.084
DH11 2.305 49.267 2.133 0.591 - - - 2.261 34.083 11.445
DH12 2.268 48.441 2.091 0.586 - - - 2.230 33.531 11.322

“«_» -ﬂiﬁ?ﬂj

"—"-not detected
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ANFEFEFE AL BAME 10 Ml SR EREE A
T 2R EE L, KIS P97 KRB
HRNAAFER N Z TN BERE DL TR
A5 HAR 2 AN EEFE IR Re R s Bk iR 4 A
FEJERE I By, BAEKEBEA TS 2
o T HAREL R, iR BUINME Y 5.429 molg, R
BN, SEWEN2.264 mgly, P4 5HW
B AP S JF B T By BURHIS, 737l 0707,
0.613 mg/g.

2.8 ZRGitoh

2.8.1 FE RS (principal component analysis,
PCA) DL 10 M & &EIMES RANEE, KA
SPSS 22.0 BAFREAT Ty, B 5 IR, 3dE
BT 3 MR T 1 MRSy, RARTTETTRE
15 94.026%, F AT LA 3 AN 32 a9 I Bl A~ [F) 228 J5 2
KJBAM EER R ERAE. MR 6 iR H, 51

£ BRI G TR . RAYERR C; 768
2 E RO BRI AR S M T AR
T, NIRRT 3 BRI
AREFARR. SRR, BEER, EENmmRE
WA CBAHE>090). LIS 3 LRSS
SHEA XS Yo Z 8, 5] 47 MRER I A
SERLELR, 4 FUORIFE 52 4 8B A 9 DLW X
55, [FISEISRE BB IO TR I — X, 0 4
R BRI 2 B — 2R, &
FULEE 7. ARRFRER 3 LR35 AT LR
BAIEFIRER LR 2 WA, ATLELE
F 5 FCA I SR RE S S0 B R A TE IR IR
SRR 1A INIERL AR 0  HA
S MIREERL S RBERLNER LS
RIIE LR 3, REE DA MERS 3 W BINIE
ff, GEERRET.

®5 FHER. BERDHITTRE

Table 5 Contribution rate of characteristic roots and principal components

Wy — @%%ﬁﬁ‘ \ o - %myﬁﬁ%% X R T EUN
ait TE% RMT7 22 TTRZE 1% ait TEI% FATT ZE DT %
1 5803 58032 58.032 5.803 58.032 58.032 3.515
2 2217 22173 80.204 2217 22173 80.204 4.332
3 1382 13.822 94.026 1.382  13.822 94.026 3.944
*x6 BETFVEETFHEERE Z B A ISR G L, BA R S I AL
Table 6 Initial factor load matrix of each factor T 5% T EX[E W, &R ILKE 8. XA EE
o Bt PG AE (variable importance in project, VIP)
TR 1 ERGr2 ERG3
Bk IER —0.055 -0.416 0.923
SRR 0.563 -0.197 0.923
Fa 2k J5 iR 0.599 -0.536 0.900
AT 0.929 0.122 0.164 JyHPYHS
Y S ~0.165 0.964 ~0.366 1754 N RCE
IYH4 JYH1
T —0.165 0.989 -0.387 1.5
PN -0.173 0.992 -0.385 S ot
LRI B 0868  -0551 0.557 E o
SRR A 0.536 -0.597 0.698 i’y
FExEIE C 0.921 —0.518 0.417 o

2.8.2 OPLS-DA f&k#E PCA 253, XI AR 2L B 1)
4 HFE 31T OPLS-DA %3 #t. OPLS-DA #&7Y,
R2%=0.94, R%=0.955, Q?=0.95, ¥JKF 0.5,
VLA R AR R AT, AT AN R R R A AR AR
MIX 5. g R Bw, AR5 K5 %+ OPLS-DA
IR, WA 4 FREAR B e T, A

B 7 PCAEBSHHHE

Fig. 7 Scatter diagram of principal component score
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Table 7 Principal component score

Wi o 1 S 2 FEH 3 5 a1 E 2
JYH1 0.087 1.396 -0.785 HH2 -0.338 -0.618 ~1.055
JYH2 -0.350 1.149 -0.428 HH3 -1.172 -0.438 -1.545
JYH3 -0.159 1.698 -0.627 HH4 -0.496 ~0.556 -1.043
JYH4 -0.367 1.764 -0.719 HH5 -0.907 -0.463 -1.213
JYH5 -0.295 1.742 -0.610 HH6 -0.739 -0.503 -1.080
JYH6 -0.259 1.866 -0.634 HH7 -0.683 -0.513 -0.999
JYH7 -0.313 1.809 -0.634 HHS8 -0.923 ~0.575 -1.294
JYH8 -0.349 1.794 -0.682 HH9 -0.835 -0.572 -0.756
JYH9 -0.261 1.747 ~0.658 HH10 -0.589 -0.737 -0.988
JYH10 -0.326 1.692 -0.711 HH11 —0.657 —-0.704 -1.064
JYH11 -0.372 1.774 -0.630 HH12 -0.816 -0.635 -1.109
JYH12 -0.430 1.709 ~0.746 DH1 1.455 -0.545 0.634
HZ1 -0.977 —0.449 0.694 DH2 1.624 —-0.571 0.551
HZ2 ~0.765 -0.519 0.943 DH3 1.615 —-0.568 0.552
HZ3 -0.924 ~0.494 0.956 DH4 1.693 -0.578 0.617
HZz4 —0.586 -0.603 0.704 DH5 1.647 —-0.575 0.567
HZ5 -0.915 —0.544 1.974 DH6 1.636 -0.583 0.575
HZ6 ~0.405 -0.619 0.823 DH7 1.671 -0.580 0.595
HZ7 -0.254 -0.630 0.855 DH8 1.649 -0.573 0.576
HZz8 -0.834 —-0.573 1.844 DH9 1.661 —-0.579 0.583
HZ9 -0.710 -0.537 1.885 DH10 1.630 —-0.573 0.570
HZ10 -0.740 -0.558 1.967 DH11 1.697 -0.584 0.624
HZz11 —0.296 -0.721 1.560 DH12 1.659 -0.580 0.580
HH1 ~0.682 -0.689 -1.221

|| % 1.4
X Jeny i
j 'Flé% H ﬁeHHS _
0 S 06
= L] OHS DH?H4 JYHZ

o2t o
3/ DH1L JYH3 I
—4 . . . .

-8 -6 -4 -2 0 2 4 6

t[1]
R?>{1]=0.58 R?>{2]=0.222 Ellipse: Hotelling's T2(95%)

[# 8 OPLS-DA 547 E
Fig. 8 Chart of OPLS-DA score

TR IE B 4 Mk IR B A SR RE i ZE R R RIAR S, B
o VIP B R T 1 RO (45 5 A, 235l 4 SR IR
LR, SRR T RBREL, uk:‘ﬁﬁizﬁz\mm_
F§ 4 AN [) 3 7 2 2 Ja Ao ot ) ol o 22 ) 2 AR
PER Iy, FRIE VIP AE/NT 1, W XA A
N, BRI 9.
3 g
31 ‘EFMMIL

i AR AT, & H A EE 350 nm 2 240 nm 2
AMRLIPAS, I 2 A RIS BT EE 5 K30 240 nm
#‘iﬂﬂﬂi&ﬁﬁ%iﬂﬁ@é%ﬁiﬁ 350 nm el K

BIE(E R 2, HIETRELGF, HokH 240 nm /Ek

FERERE C
S ER B
SRR A

VarID (Primary)

9 10 MEFERSHIVIP &
Fig. 9 VIP chart of 10 ingredients

M - 52 7 AR A, B 2444 € LA WatersBEH
Phenyl {14 (100 mmX 2.1 mm, 1.7 pm) 5%
ORERARIE SRS 37§ s E 2
32 BWENEERS

AW TR T ZAJRZHM UPLC $88 i, 78
BRI ATET IR, > R R AT, B T iRk,
LR EIE AR, LAEE 2, HA7
MG 15 4, KEELLZ4MA 81, TR
UM 9N, IRABLLMA 114, 4 ALK
JHUER 84, B EM A HT AT LA 4 AR5 A
KJBUMHEAT X I o ARALBEPPAN 285 SR R AN [R5 IR
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ZRIMAEE— B 25, @il BRI mr DL AR 5
RS SR —2, B [ E SR (R AR R T AR
B 3, TR IAH 30 B A [R) 56 S 1a) R
2B Ry 1ROy e B 2 5
33 ZIEmEENELERS

AHFFAE CL 8L UPLC FREUEE 5Lt 1,
XTCHEHTIAER 10 M diT e o, 4
BN RE AL BAMP AR —EER, 518
UG —8. Hh, BEUERMTER, &
B B F s, O 3N ERS A AT
FOT S RBRREAR), MR s B 4 Fh
MERFSEA RS, HEREIPNR: KEBEA>R
LLRBASBASTRERL ERD k4R 3] 3
ANFERGY, ALK 47 MR B E ) 4 2K,
HAWRRER. SRR FRaRR. D, A
. AT KRBEEHFAFERER C 8 M NIXHIA
[FFE 21 ()R 3K, OPLS-DA 23 #r[AIFER: 47 4
FEARSY N 32K, HIHUIRE, SRENMT. s
IIMTEE R —E, OPLS-DA 1B R X 40 AN A R
RSB AN R R SR SRR,
BT RBEAF, U8 OPLS-DA 205 E Rt
PIVEIN S B3 DU RRIR LB 2
[HAEAE 22 S R A

AHIFLIENL T R 224 SR 24 (1) UPLC F
TEFEIHE & 10 ANRFIEPE R & BT, R K5
Hr. PCA 73415 OPLS-DA, XIAS[ERIE ) 47 NAS
A SR FEAR AT 104, S5 REREAJE 4 A

ISR —E R, ABERAMIN RS
MR AL T AT SR T T 5 S B KA .
FBAR PAEENEFARAELEFZTR
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