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Abstract: Objective To evaluate the quality and differences among different varieties of Mume Flos by analyzing their fingerprints
using chemical pattern recognition techniques, combined with quantitative analysis of characteristic components and antioxidant
activity assays. Methods Ultra-high performance liquid chromatography (UPLC) was used to establish the fingerprints of different
varieties of Mume Flos, combined with the chemical pattern recognition technology to explore the differences between different
varieties of Mume Flos, screened for the characteristic chemical components that lead to the differences between different varieties of

Mume Flos, and quantitatively analyzed them. The antioxidant activity of different varieties of Mume Flos was detected by DPPH free
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radical scavenging method. Results A total of 22 common peaks were identified in the fingerprints of 33 batches of Mume Flos.The
similarity within the varietal group was above 0.869, while the similarity between the varietal groups was relatively low. Hierarchical
cluster analysis (HCA), principal component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA)
were used to classify the 33 batches of Mume Flos into two major groups and three subgroups, among which the green calyx group
could be distinguished from the rest of the samples. The combination of OPLS-DA indicated that 12 components, including chlorogenic
acid, rutin, hyperoside, isoquercitrin, isochlorogenic acid B, quercitrin, and naringenin, might be the characteristic markers leading to
the differences in different varieties of Mume Flos. The results of the content determination showed that the samples from the green
calyx variety group were dominant in the content of the components except naringenin. The results of antioxidant activity showed that
the antioxidant capacity of green calyx variety group, the vermilion variety group, and DHH were relatively higher, and the antioxidant
activities of various varieties of Mume Flos had strong correlations with chlorogenic acid, hyperoside, isoquercitrin, isochlorogenic
acid B. Conclusion The content of components and antioxidant activity of different varieties of Mume Flos have some variability,
among which the green calyx variety group is relatively stable. These results provide data support for exploring the variability of
different Mume Flos varieties and the preference of “green calyx” for Mume Flos.
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Table 1 Sample information of Mume Flos

KR % 5 s Pl R b fif 7

S1 LE-JPS-1 g RFIREER ZHUSIT
S2 LE-JPS-2 GREE CRFFIEM ZHUSI
S3 LE-JPS-3 GREE CRFFIEM ZHUSIC
S4 LE-JGJ-1 G ORFEIEM ZHEE
S5 LE-JGJ-2 G RFFIEM O ZHEE
S6 LE-JGJ-3 g ORFREEM A
S7 LE-YSH-1 g RFIREEM A
S8 LE-YSH-2 g ORFREER ZEERE
S9 LE-YSH-3 G OREFRIER A
S10  FHZS-1 v NS4 S ) RA I
S11  FHZS-2 v NS4 S ) WAL
S12  FHZS-3 v NS4 S ) RA I
S13  HZGH-1 Kb BUNELL ZHE R
S14  HZGH-2 KHy BUNHEL WAL
S15  HZGH-3 KHy BUNHEL WAL
S16  XHGF-1 ok FEEN ZRE R
S17  XHGF-2 ok FEEN ZRE R
S18  XHGF-3 B HEER YL FE 5
S19  FBGF-1 B BEER GRA I
S20  FBGF-2 B BEER GRA I
S21  FBGF-3 B BEER GRA I
S22 SBTG-1 i KAGK ZRE R
S23  SBTG-2 i KAGK ZRE R
S24  SBTG-3 i KAGK LI R AL
S25  SLYD-I T =R ZRE R
S26  SLYD-2 R AR LI A
S27  SLYD-3 R AR LI A
S28  DBZB-I Bk BRRO ZHE R
S29  DBZB-2 Bk BRRO ZHE R
S30  DBZB-3 HE O HRREA LI R AL
S31  DHH-1 B IRIELL WAL
S32  DHH-=2 B IRIELL Vi | AT e
S33  DHH-3 B REL WAL

W 0.2 mL/min; #7530 'C; #EFER 2 uL; A7
WK 355 nm.
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BHEMA, A 50% H EE S| BCS# SR R 43.6
pg/mL. £ R 136.4 pg/mL. BE4E R 38.0
pg/mL. MIHERR 30.6 pg/mL. /] 76.6 ng/mL. 4
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39.5 pg/mL. M E 17.0 pg/mL. 1L Z5E 38.2
pg/mL IR & 0 JE S VA TR
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Fig. 1 Overlay plot of UPLC fingerprints of 33 batches of

Mume Flos samples
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1-neochlorogenic acid; 2-chlorogenic acid; 3-cryptochlorogenic acid;
4-caffic acid; 10-rutin; 11-hyperoside; 12-isoquercitrin; 13-

cynaroside;  14-isochlorogenic  acid B; 15-quercitrin;  17-

isochlorogenic acid C; 19-quercetin; 20-naringenin; 21-kaempferol.
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Fig.2 UPLC chromatogram of mixed reference

substances
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1-neochlorogenic acid; 2-chlorogenic acid; 3-cryptochlorogenic acid; 4-caffic acid; 10-rutin; 11-hyperoside; 12-isoquercitrin; 13-cynaroside; 14-

isochlorogenic acid B; 15-quercitrin; 17-isochlorogenic acid C; 19-quercetin; 20-naringenin; 21-kaempferol.
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Fig.3 Reference UPLC chromatograms of different varieties of Mume Flos
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33 HLMEAE 2504 1 S SR AR TR S Z 8, BT
(EJFHABLRE 3BT (3R 20, &5 B R S PPt () AR AU RE 7
0.251~~0.898, Ut BAAS [F] f Pl BEME AL 2 1) 1) 22 S 552
Ko

2 33 HtiEEEREBLIE ST
Table 2 Similarity analysis of 33 batches of Mume Flos

samlpes
LK HHABAE #EK HHAE

LE-JPS-1 0.875 XHGF-3 0.746
LE-JPS-2 0.880 FBGF-1 0.356
LE-JPS-3 0.876 FBGF-2 0.343
LE-IGJ-1 0.851 FBGF-3 0.356
LE-IGJ-2 0.858 SBTG-1 0.677
LE-JGJ-3 0.887 SBTG-2 0.718
LE-YSH-1 0.870 SBTG-3 0.723
LE-YSH-2 0.861 SLYD-1 0.323
LE-YSH-3 0.860 SLYD-2 0.338
FHZS-1 0.869 SLYD-3 0.319
FHZS-2 0.885 DBZB-1 0.354
FHZS-3 0.898 DBZB-2 0.345
HZGH-1 0.858 DBZB-3 0.251
HZGH-2 0.859 DHH-1 0.256
HZGH-3 0.360 DHH-2 0.256
XHGF-1 0.722 DHH-3 0.261
XHGEF-2 0.778

2.5 WERNKIRA T

2.5.1 RZ5%#7 (hierarchical cluster analysis, HCA)
K4 33 HEHEAERE i rh 22 AN U (R g T AR S\ SPSS
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RILE 4. M0REE N 5 B, Bk DBZB-1 4b, H
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BRN—, KRR, DHH. XHGF BAN—K;
MR 25 B, SREES R, RS AR
FBGF. DBZB ERN—3, HARMWAEREMLEN K,
H 2544 #W AT I, LE-JPS.LE-JGJ. LE-YSH. SBTG.
SLYD. DBZB. FBGF fetafw, FHZS. HZGH.
DHH. XHGF feffwel, MRAEIMHAR, TR
AIRECR 33 HUMETE it M43 9 MR AL M AE
2,52 FE5r 5T (principal component analysis,
PCA) DL HOHRFAE (A B sk R ik s
22 NMILH ISR, KA SPSS 26.0 HAfxT
33 fbMg AL 25 A 34T PCA, G REURFAEE AN T

WA
10 15 20 25

(=}
W

LE-YSH-1
LE-YSH-2
LE-YSH-3
LE-JPS-1
LE-JPS-2
LE-JPS-3
LE-JGJ-1
LE-IGJ-2
LE-JGJ-3
FBGF-2
FBGF-3
FBGF-1
SBTG-1
SBTG-2
SBTG-3
SLYD-1
DBZB-1
SLYD-2
SLYD-3
DBZB-3
DBZB-2
XHGF-1
XHGF-3
XHGEF-2
DHH-2
DHH-3
DHH-1
FHZS-2
FHZS-3
FHZS-1
HZGH-2
HZGH-3
HZGH-1

BT

4 33 #tisfEiEm HCA
Fig.4 HCA of 33 batches of Mume Flos samlpes
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REF A 2 X, XAfRes “Zafen” frR
FESA DS, RN AARTLH 2% =2 Mg 5 HoAth S iR 2
V) PR 22 SR 12k

2,53 1A -fhde s 3R A 5 43 # - Corthogonal
partial least squares discriminant analysis, OPLS-
DA) 1t PCA #2HUF B 6 A~ F B o kil |,
T M B A S B/ R ) A TR AL, — P
FHRAS R AP TE B 22 bR B . AR LI e
AN FR ;AR R, R2 R R?y 43 A 0.987
F10.844, Q29 0.641, KT 0.5, KGR
BTN BE 119508 . OPLS-DA 157) B WK 6. 33 ikt
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Table 3 Characteristic values and variance contribution

rates
TRy RHEE T ETRE % REPUTETTERE %
1 6.250 28.408 28.408
2 4.954 22.519 50.927
3 2.599 11.814 62.742
4 2.320 10.547 73.288
5 1.897 8.623 81.912
6 1.028 4.674 86.586
A
6
Gt S8BT LE-JPS
4 o ALEIGI
b DISLED-3QPSLyD-2 ALEYSH
LEYSH-1 @Dbzs BFHZS
= 0. 5 LE-YSH2 A LE-VSH-3 o (?‘ " BHZGH
= | Lj-1 4 A1 N"“vfi Wi ¢ XHGF
Y LGl LEPSS Fuzs- 1l w:u Wiz C l;BGg
1753 G © SBT!
4 ‘H,!ﬂ(ﬁl 4SLYD
Lo ODBZB
6. ODHH
-8 -
-8 6 4 -2 0 2 4 6

t1]

5 BitBEHERERSEIE
Fig.5 PCA score plot of 33 batches of Mume Flos samples
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Fig.7  OPLS-DA VIP plot of 33 batches of Mume Flos

samples

2.6 FRIEMEBIERNRIHSENE

2.6.1

Wl EBC A5 50 ot i 6 Y

1 HH DTSRRI 12 MR (VIP> 1), fRIKCR 2 (4%
JRER)S 10 G4 12 Gz ) 11 (22
6+ 18+ 9. 7. 8. 14 (RELEHEM B). 15 ().
20 S G2, VLA FIHEIE R R 22
Sl EIARAEEE, X 12 AN AR A E

EE, fiTH 50% T EEZREMRE, % “2.17 BUN ik
FZFMESIRIR . T Sk, By, =
SRIETR By M B AR EE I OETIIAR . DX IE
FIRENBALRR OO , WGBSR (Y), 2l

=

ProEfh 2k, THELNE RIS R B, AR

b AL 2 1) 22 ek ) S AR AR 25

=4

* 4.

RmEVLE IR, EXREFLIEEE

Table 4 Linear equations, correlation coefficients and linear ranges of reference substances

Xt BE LR r £/ (mg-mL ™)
kR Y=8009.6 X—9 962.9 0.999 4 0.021~1.364
T Y=14105 X-+6 607.8 0.999 9 0.012~0.766
ot %z Y=19 922 X—64 392 0.999 2 0.007~0.456
e Y=17 436 X—69 506 0.999 1 0.009~0.564
R4t R EB Y=10 832 X—298 979 0.999 6 0.006~0.390
i e Y=17 115 X—22 095 0.999 3 0.006~0.390
R 3 Y=15 609 X—72 267 0.999 4 0.005~0.324
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2.6.2 FEEERE BURESXTSER, 1% “2.17
UM il R B 6 Ik, SRR, 1. &4
PR, S . RaEIR B MR . R =g
AR RSD 1E 73514 1.02%-0.83%+0.86%+0.87%-
0.99%. 0.90%. 0.84%.

2.6.3 FEEMAK H HL-JPS-1 FEfdt 6 17, %
“2.2.17 TUN AR IER, 1% <217 TR &
WA BRI E, SRR T SR,
FEMHE T FEERR By W MR R E S
) RSD {4354 0.54%+ 1.59%- 2.76%- 2.53%-
0.70%- 1.79%- 2.29%.

2.6.4 FEMEREE  HU HL-JPS-1 PR K, %
“2.2.17 TR J7 i & A A, TRCHE 04 24
4. 8. 12, 24h HEAEIIGE, % “2.17 TR A
B 6 IR, SRIFERE. 7T Sk, Tt
. ReEER B MR kb R THIAN ) RSD {8

SN 1.81%-1.95%- 1.89%- 1.89%- 1.81%- 1.82%-
1.91%.

2.6.5 HIFEREMCEIATE  HXCE F HL-JPS-1 HEfers
MR 6 8- 0.25 g, REEFRE, I ANTEE IR E
B2 T G2 bR SRERRIR B A BE
Tl Rz Z6 BRI, 1% “2.2.17 TN 72 4 Al i i
W, % “2.17 TUNEIERAETINE, SRR 7T
SLME . MR RERIEIR B B Al E N
FERISER N 93.05% 91.70%. 92.67%- 95.60%-
91.65%- 90.48%- 89.12%, RSD 43714 2.17%- 2.89%-
1.87%- 3.03%- 2.23%. 2.20%. 1.91%.

2.6.6 FEREENE % “2.2.17 IR ik &
TEHM ARSI, % “2.17 TR il 2 43k FE,
W EHE, WAESRERR. 2T S22k, Tl
. TR B MR E. RN ER, 48R0
5. MSERATE, B S17. S22~24. S26~27

RS BEEIFAYRINEE (XES,n=3)
Table 5 Contents of active components in Mume Flos samples (X1 S, n=3)

#ik LRI R % P /% G %  BAET%  REJFEEB/% /% il B2 3/%
LE-JPS-1 6.6311£0.138 0.994+0.021 0.554+0.011 0.653+0.012 0.485+0.004 0.174%+0.003 0.076+0.001
LE-JPS-2 7.491£0.147 0.961%0.018 0.6114+0.010 0.713+0.012 0.470+0.004 0.166+0.003 0.078 £0.001
LE-JPS-3 7.279£0.082 0.985%0.013 0.519+0.006 0.654+0.008 0.461+0.003 0.175+0.002 0.080%0.001
LE-JGJ-1 6.901£0.007 0.747£0.001 0.507+0.002 0.752+0.002 0.406+0.001 0.181+0.001 0.089%0.001
LE-JGJ-2 6.835+0.003 0.720£0.001 0.4954+0.001 0.730+0.001  0.400+0.001  0.174%+0.001 0.090£0.001
LE-JGJ-3 6.722+£0.010 0.770£0.001  0.5194+0.001 0.777x0.001  0.408+0.001 0.189+0.001 0.087=x0.001
LE-YSH-1 6.7691£0.012 0.803%£0.001 0.380%+0.001 0.425+0.001 0.485+0.001 0.160+0.001 0.080%0.001
LE-YSH-2  6.917£0.007 0.803%+0.001 0.3874+0.001 0.428+0.001 0.482+0.001 0.159%0.001 0.079£0.001
LE-YSH-3  7.005%0.009 0.822+0.001 0.391+0.001 0.429+0.001 0.489+0.001 0.157+0.001 0.080£0.001
FHZS-1 6.2101£0.008 0.898+£0.001 0.274+0.002 0.516+0.001 0.325+0.001 0.111+0.001 0.056%0.001
FHZS-2 7.143£0.065 0.731£0.006 0.330+0.001 0.546+0.002 0.313+0.001 0.144+0.001 0.057%0.001
FHZS-3 7.766+0.029 0.817%£0.005 0.2701+0.004 0.627+0.004 0.331+0.001 0.1114+0.001 0.058+0.003
HZGH-1 4.749+0.023 1.058+0.001 0.215+0.002 0.529%0.002 0.331£0.003  0.080x0.001 0.062=%0.001
HZGH-2 6.8581£0.023 0.799£0.019 0.151+0.001 0.544+0.001 0.327+0.001 0.082+0.001 0.060+0.003
HZGH-3 7.314+0.019 0.801%£0.002 0.12040.002 0.419+0.003 0.3274+0.001  0.093+0.001 0.055+0.001
XHGF-1 4.1474+0.004 1.7954+0.005 0.106+0.003 0.690+0.005 0.318+0.001  0.339£0.001 0.072+0.004
XHGF-2 2.6931£0.031 1.221£0.003 0.172%+0.003 0.529+0.003 0.322+0.001  0.248+0.001 0.066%0.002
XHGF-3 3.284+0.007 1.696+0.003 0.14740.002 0.690+0.004 0.3254+0.001  0.3334+0.001 0.073+0.008
FBGF-1 4.6811+0.045 0.85040.005 0.3341+0.004 0.481+£0.004 0.356+0.002 0.114+0.001 0.214+£0.001
FBGF-2 5.507£0.006 0.870%£0.001 0.400%+0.001 0.520+0.001 0.350%+0.001 0.104%+0.001 0.182%0.001
FBGF-3 4.082+0.035 0.806%+0.004 0.363+0.001 0.473%£0.002 0.364%0.001 0.110£0.001 0.182%0.002
SBTG-1 2.528+0.017 0.64410.002 0.276+0.004 0.638+0.001 0.344+0.001  0.056+0.001 0.127+0.002
SBTG-2 2.34740.041 0.7334+0.001 0.286+0.001 0.570+£0.001  0.350£0.001  0.059+0.001 0.115%0.003
SBTG-3 2.454£0.016 0.626%£0.001 0.254+0.001 0.584%+0.002 0.341+0.001 0.058+0.001 0.123%0.002
SLYD-1 3.007£0.023 0.570%£0.001 0.13440.007 0.414+0.001 0.3184+0.001  0.0924+0.001 0.108£0.002
SLYD-2 2.7074+0.001 0.526%+0.001 0.143+0.001 0.353+£0.001 0.315£0.001  0.095+0.001 0.110+0.004
SLYD-3 2.703£0.018 0.512%£0.001 0.138+0.001 0.341+0.001 0.314%+0.001  0.093+0.001 0.109£0.005
DBZB-1 3.641£0.025 0.562%0.003 0.235+0.003 0.396+0.003  0.333+0.001 0.101+0.001 0.099+£0.002
DBZB-2 3.511+£0.012 0.720%£0.002 0.28340.010 0.4244+0.001 0.35140.001  0.10240.001 0.129+0.002
DBZB-3 3.591£0.009 0.566%£0.001 0.262+0.001 0.368+0.001  0.358+0.001 0.108+0.001 0.121£0.008
DHH-1 6.219£0.006 1.147%£0.011 0.267%+0.002 1.199+0.003 0.363+0.002  0.137+0.001 0.091%0.001
DHH-2 7.139+0.020 1.202+0.006 0.2724+0.001 1.139+0.004 0.34940.001 0.118+0.001 0.089+0.001
DHH-3 6.930+0.001  1.382+0.011  0.2954+0.001  1.225+0.001  0.35940.007  0.121+0.001 _ 0.091+0.001
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Fig. 8 Cluster heat map of differential markers in Mume

Flos samples
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Fig. 9 Content differences analysis of differential markers among Mume Flos samples

2.7 DPPH EMEAE@MEBEREENS

2.7.1 DPPH- ZEEEHIMHI 4 K% F)H DPPH 3
K 3.94mg, BT 100mL 2, I 95%LEEE S
ZZIE, %241, #@F 30 min, BP/E 0.10 mmol/L
DPPH- L. BEG, £ H .

2.7.2 MR E S IR 92217 TUR A
H14% 33 LR BB (10 mg/mL), I 50%H

WA M R | 2 M TR B IR BE 43 A 2.50 1.25.

0.625.0.313.0.156.0.078.0.039.0.020.0.010 mg/mL
AR WU R

2.7.3  BHPEXHEEBA RIS KRR Ve B R
0.1 g, I 50%H & 10 mL, #1753 Ve BHE (10
mg/mL), JIN 50% H B A IR B il J Jo 294 B 4
WA 2,50 1.25. 0.625. 0.313. 0.156. 0.078.
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0.039. 0.020. 0.010 mg/mL [ Ve 50% FF B% 5 W -
wEOL, &M
2.7.4 E 7% BL0.10 mmol/L DPPH: 2 EE VA
3mL, & 10 mL BZERES, 50N RE
IRE A 0.5 mL, 2], 7857 )R 60 min, &
EAN-F WG TE, T 517 nm B AL I E W
HEE (A, FFIARTEIERE,
TBBRE=1—(4i—4)/4o
A RERR A IIOREE s 4 A% AR (B3 mL 95%
LIEE 0.5 mL 50% FF EEVE R SN T A D Ao xR
(RITIEIE (LA 50% FF VA WA B RE B D
2.7.5 HUREAEE  ASE S AL DPPH H
HEETERRZE LA 10, & A e RE 5 0 P s
PEREIREAHSEM, XT DPPH H HEIERIIRE
A it A 8 PR G KT 3 9 o v o B R R % AR
MELERE i () B 2R TEBR R i, AN ERE T,
SLYD. DBZB. SBTG. XHGF. FBGF [ H i3
T BRRALT HoAR b A5 B3 N SPSS 26.0
THE B 2RI R 2 0 Hom KSR EE (ECso)s
gE LR HPUIR MLER Y ECso A 0.015 mg/mL, 53
BRI IE ECso [EHBIIBO, FAE M PLEIEE ECso
W 60 ¥ &FES ECso BEAT LR R 240 #, b
WA MFEE AN ZE S, 4RERW SLYD.
DBZB. SBTG. XHGF. FBGF i &b iE M i Ak,
5 LE-JPS $LAMIE M ZE RN E#E (P<0.001).

1007 *Ve

o onl —y "LE-IPS
= 90] ' LE-JGJ

g 80+ *LE-YSH
w1 A -~FHZS
w70 + HZGH
H g0l -~ XHGF
o R +FBGF
£ 50 : « SBTG
5 50 «SLYD
30 DBZB
« DHH

0¥ T T T T 1
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SRR E/ (mg-mL ™)
10 FRIFREREH@RSHIFMEES DPPH BHENE
FRE
Fig. 10 DPPH radical scavenging rates of samples at

different mass concentrations and ascorbic acid

W& A HEAERE S ECso 5 FiRR &2 5
4T Pearson AR T, IRUHASE SR
F] 1) 22 A S & B 5 PUE A IR TR AR O, 455
LB 1. & SMHEAERE L ECso SERERR. 7T .
SR, BT, FEERR B. M. Rl

S B R B I N-0.88 —0.28. —0.57. —0.46.
-0.45. —0.15. 0.33, HrAMIETES SRR &2 8k
. M. FARERRR B & R AEE T R %
(P<<0.01), 5T\ MEH Al R Z & 2 A G
559 (MR R <0.4). X AT B2/ XHGF H1
T, it & &8s, FBGF. SBTG. SLYD. DBZB
Wi R AR, T IS PR T At

%6 TRE&MHETE DPPH BHEEMEEIH ECso
Table 6 ECso values of different species of Mume Flos on DPPH radical scavenging capacity

r PP RE 1874 ECso/(mg-mL™") m FPRE LK ECso/(mg-mL™")
LTV LE-JPS-1 0.183 Bk R XHGF-3 0.272
LE-JPS-2 0.193 FBGF-1 0.244
LE-JPS-3 0.199 FBGF-2 0.223
LE-JGJ-1 0.200 FBGF-3 0.244
LE-JGJ-2 0.212 T Uk R R SBTG-1 0.280
LE-JGJ-3 0.212 SBTG-2 0.300
LE-YSH-1 0.223 SBTG-3 0.279
LE-YSH-2 0.222 SLYD-1 0.328
LE-YSH-3 0.244 SLYD-2 0.361
KA TR FHZS-1 0.219 SLYD-3 0.329
FHZS-2 0.193 FOI P DBZB-1 0.331
FHZS-3 0.201 DBZB-2 0.302
HZGH-1 0.223 DBZB-3 0.328
HZGH-2 0.196 DHH-1 0.221
HZGH-3 0.206 DHH-2 0.211
Bk XHGF-1 0.270 DHH-3 0.219

XHGEF-2 0.295
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Fig. 11 Correlation between differential markers and

antioxidant activity of Mume Flos
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3.1 REUSERIEE

FETSCERFE U VEBY, ARSEES 7 % %2 T AN A
PEEUAR (50%HEE. 70%F EE . 30% L8 50%2,
B, 70%Z8) 3BT =0 GRS HEEL. Ik Eiiie
BO. $RBURA] (304 45, 60 min) 25K 00k K]
VRN, B 23 FTRRR 2 B0 50% I EEHE S 45 min
VERIREUCT
32 OWEEMML

X T UPLC a3k 25, 5T S0k 7 V2 B2E 4741
th, ASLEHELE T RBIMEER (0.1%F K-,
0.1% H R /K-0.1% F R L1+ 0.1%BE IR /K - 21
0.1%EE R 7K -2 ) FeAarill & (260 355 370 nm),
PAGT BB i I I i i B PR FE R
B2 UL 0.1% F B /K- B N shAH, LA 355 nm
VE R IBAK: . X T DPPH V5058 B e AL m 1, %
SHEE, 50% LB M 95% WAy DPPH ¥ & KT
FAR],  KIL 95% LI RE 5 I Hu i % DPPH By K
5 FE SR & TR R — 8 & 50% H EEAE
JRBUIA I P T A1) V5 74 o
33 SR

AR SEG I IS UPLC 45 A4k A AR H AR XA
) AT AL 4R U AT 0 AT, 33 bR SUA
LR E] 22 N IAUE, AHRUEPEM RN 0.251~

0.898, i MHHEN AHLEEAE 0.869 LA, i B [A]
— ML 2 (B B — e A A, AN M A
ez A A —EZ5. HCA. PCA & OPLS-DA
ALK 33 HUMEIE 2 2 KK 3 /NI, ROASEE
B, 2N TSR EE . FBGE. DBZB, NI NARRD
a AP, XHGF. DHH; f1E PCA F1 OPLS-DA H1,
PLARFREH B F 2 X34, 125, IR 528X 47,
X RE FH N AEIEE A 1 LT G 25 LAARAR
M 2 XAy, BENATEIEE, R4y, X
A G855 S = MEARR 1) AR AP IR B P TE R 5
AR MRS VIP>1, Fiikth 12 Moy, SRAXS
FE OB ELE R IA R SRR . 5 T &2k,
SR REURIR By M. MR 7 MEE
W, TIAERAS[R) S FREAE 2 TR 1 22 57 22 b 4
W ENE, RIGE SIS E
AR AR E, (B A AEAE A 5 R AR ) A
WS ER RIS . FIRRRGER G
FOR B M 45 B — 5, SRR AT AR RN —
Ho BRI E T 2 40 B 2R BHAS [R] it Bk 1 22 T PR ik
A ZERY, 5 LE-JPS MFEFE A tLEs,
HAR WML P SRR . & 2286 . S R
RERR By WEHFMNSEEZRUNHE (P<
0.01). Z5H4 1) P 384 o 41 e B 55 1 1 2 S U
B 20 A AR 22 S bk, AT s L 244
T B IR o I A A R AT, R
BRI R 5 R RMME X 7, &R ZE ST
JRIRTTRE S5 2Mg “ b 7 FIFEa A K X
i 16 HA PR AS TR R AE 2 A1) 7 S 22 57 22 b
VAT SR e, Hah R nT LI RR A
JoR B L A S PR AR LS P — 2B

NEWED S FRIENTGE S S TEZ.
Ko BRI« ek o0 e SR AT MR B BT R
MEAE A G D e mT B YR T HPr A g 1B, l it
AT BA T SE 06 S SCR % S5 L, ASieik$ DPPH
1 EH 27 B2 A U g AR R B 8 AL R 04351, i
b3t 45 % W, SLYD. DBZB. SBTG. XHGF.
FBGF WPt 4k a8 I dEXT 8%, HY5 LE-JPS BA
BEERME (P<0.001). MM TTERY, A
iE M SRR . 2tk R E. ra)d
2 B S s=amAH, MR A S 3 2
BAr e AT, PR ER IR A B S B R
BRI R, XA I PrAA L g
Wi B R EENMEN, PUAATE Mt w] ) i 44
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