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Abstract: Objective To analyze the chemical composition and predict the pharmacological mechanism of Baihe Dihuang Decoction
by chromatography-mass spectrometry and network pharmacology. Methods LC/MS and GC/MS were used to analyze the chemical
components of Baihe Dihuang Decoction. The target information of chemical components was collected by TCMSP database. TTD and
CTD databases were used to collect diseases associated with targets, and depression was targeted for screening. Cytoscape software
was carried out to draw “chemical composition-target-disease” network diagram, KEGG pathway analysis of target was performed by
DAVID online analysis and its pharmacodynamic components and mechanism were explored. Results A total of 52 chemical
constituents were obtained by chromatography-mass spectrometry analysis. The 31 targets corresponding to 25 components in Baihe
Dihuang Decoction by network pharmacology were associated with depression. Conclusion Baihe Dihuang Decoction has the effect
of “multi-directional pharmacology” and “superimposition” in the treatment of depression, reflecting the characteristics of the complex
system of traditional Chinese medicine. It may play a role in the treatment of depression by acting on 31 targets, regulating the signaling
pathway and participating in inflammatory reaction, apoptosis, and neurotransmitter regulation.
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CER& T e CGE—HD) rpaa, B
OB R, X1 a8 g 44 7 R 2] A2
SEPTERTT . H7 L ZE AT = 2 i e A
ARG T B MTTRHEARN T2 A 2514k 5
A S YIRS, BEAE ARG
B A SIS, I IZEORRENS i 2k
F BRI =AY 58 1 B8 BT FT0. X 4 24 B
FRNZ IR 2 AR ORI J7 V20 24 AT AT
Forr, AR TSR ST REF R IRAR10, AHIT
UG WA TT A G BN R, DL 1816
T BEAT M R ROBOA 73 Ak B, R - B o)
Frv&, XTRUR P B AT WIE gL, LA
0 23 245 B 2 B ARG FLVR T 59 TP AR AE PR 24 2
By AR L AT IR T
1 XFESHH

Waters H-class i =y S0RUAH (3 A (5 AE L 1
AL s oo AR . BhEERERS . ARRAE
TUV R5MEMIEE ;s Waters G2-XS QTof JFi B,
Masslynx LA{E¥l; Mecrk MilliQ #4I/K R % . R4
25 1 22 W BE A P & (Traditional  Chinese
Medicine Systems
Analysis Platform, TCMSP, http://Isp.nwu.edu.cn/
temsp.php )+ Uniport #{#% % (Universal Protein,
Uniprot , http://www.uniprot.org ) « TTD #{ #f& J&
( Therapeutic Target Database , TTD , https:/
db.idrblab.org/ttd ) . CTD #(#% JFF ( Comparative
Toxicogenomisc Database, CTD, http:/ctdbase.org).
DAVID & [A & 4 43 #7 M 3 ( The Database for

Annotation, Visualization and Integrated Discovery,

Pharmacology Database and

https://david.nciferf.gov/summary.jsp)

FT 5840 B BRpU XM B2 A TR A ], 2Bt
TR K2 B AR AR, P TR el B
HOBE P15 A SR s RIEAEY)ON B S RHE )T Lilium
lancifolium Thunb., VA il H B HAR SRR T
Z SR SR EYI I Rehmannia glutinosa Libosch. ,
By ChEZ) 2015 SERES .

2 Ak

2.1 BEMEZHKS S

211 ZMATIH CE ST AT
R G AL, B S SRR L, R

7 (AR AL O B AN RIS A 29070 B, semEE A
WM RE. RN (EEERE) il
MEAMEZE A “CHAG B (B, R
—Ft, EUOKBEEA, B, MEEH, ZHK,
BLURAK T, RIE—FF, %6, WHLBEH, A
—HHE, SEER.

FRAE O H 1 SO 25 = S Bm il &= 1 S 40T
IS P AEWTU, AR B “ — T+ £ 8 BARH 200
mL, “—F” FET “+&7, “—&” 880 20
mL, AR —A R ER YT 200 mL. HAZH
AN B, (Bl TREAMEZE S, Bk “+4
Mo it R IR AR RR . 95 AR, EXRS$
PR 25 R e ) (BRI AL H 24 A 24 = A A
) HEUEN, FHEZIKE—BCNARET 10 f5
KA HAMIKER =TI NI 400 mL, 7]
MEMTHAMZGRFTIEL N 40 go KA PGEK S
ARAAELE R, TFHAGEKELN 5%, bif

HEIKELIN 66%, S HEEHGRIZIHFES

F120ge “—1E” N—, PR—B N T, “—
H” 238 2h, “—1E” 28 10 hiB],
212 SR B E A KRR, B
FRIMTFK, FREL120 g, FFFF65EHTE/KIRIE 10 h,
TR, FEAKER TR E SN, WEKELN
T0%IE BT 485 g T-HFEAT LS, RUZRLATEHEL H
B 200 mL £ B EIA E A TR R4tk 400
mL, BT HHEF (ThER 300 W) II#HEIE £ 200 mL,
JEIE, PRI AR BT REST, NI E A
300 mL BPf5. HUEGHIBZRIRMRE 50 5, FIH
UPLC-Q-TOF-MS #H74L 22 R4 434 -

FEE AW IHENR 20 mL, INESER 8 (&
Mral) 2 mL ZH, #EEH EER, FIA GC-MS
AT HE R A2 B 2 BT
2.1.3 UPLC-Q-TOF-MS %14

(D WAHEIE KA KA IRFEE Acquity UPLC
BEH Cs ik (100 mmX 2.1 mm, 1.7 pm), Ji5h
FHA 0.1% KB (A) -2 (B), FREEFEM,
B PR A 0~17 min, 98%~50% A; 17~20
min, 50%~98% A; AFiE 0.4 mL/min, &
25 °C, AR S5 uL.

(2) JRik skt AR MHEIL ([leus]-
enkephalin, LE) {E A KA AL ZEAED T,
T X B R 4 AR DG S AT AL B A AR
(ARSI FH o 15 2% A M L 25 IR (ESD; B4
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HLE 2.5 kV; THEEAURE 400 C; THESARRE
700 L/min; 54L& 77 241.325 kPa (35 psi); S
R 30~60 V A%, IE7E PR N ERS
W, KA MSE HJfEE, — RS HEEE m/z
50~1 200, MSF H=#7EH m/z 50~1 2005 KH
Lockspary #1T WHRRIE, BIE# LE, 4MsRIE
YT R o
2.1.4 LC-MS H(#5r#7 LC-MS % K4 H
Masslynx TAEuEEAT, HdE@dridid Massbank.
TCM Database@Taiwan [ Metfrag 2 <5317
F, PUEHEIEN AT EM T HkEE TCM
Database@Taiwan fH H &7 T H & HIE K
FHSCRIME BV e LRI %dE, FIA
Masslynx 71 Elemental Composition FER 15 557 IEAH
XN oG B AUk [M+HT, [M—HAF
HCOOH]™ & 1% 7 [k WA X6 20— o B Ay S i,
K BRAELR AR 2 PRSP B, AEX 5y
FREMRENZRRE<1.0X1075, WA
&5 LR MSE R BEATHAAE -
2.1.5 GC-MS %14+

(1) Bk & i i~ HP-5MS (250
umX0.25 umX30m, 325 ‘C); HERET Ry E B
FEs st 3R S uL, HAONRS; D
M 280 C; MR 280 ‘C. FHE NWIIGERE
125 ‘C, 32min F+% 280 ‘C, {##F 3 min.

(2) Fit4A%: EI 70 eV; HITEE m/iz 60~
600; ZEARIEIR 3 min; & FIFIRE 280 C.
22 MEHEBZHAR
22.1 H[AEHEBHLFERNEEHERE K&
b SEIGHIT T BT BT A3 AL 0y, BN TCMSP %
W, G LB A, R R A A
B, B e ADME PSP Eds #E 470
SERVEEEE, ST BRI R B
222 BEFRUUN SRR aE . RPN 2 EE
5B RS T KRB R B2 D R (9 R GE 712
HTBEHLAR#RE (random forest, RF) FIZHF =L
% (support vector machine, SVM) IR IEAT 4
ISR A, X PP AR AR AR X TN 24547 -4 rii AH LA
FMIPERE R, 765 82.83%, RET 81.33%, H
M 93.62%, 1A BAG — & [ ] SEPEAN B 04
AR SE eSS, BRI Uniprot 0 B2 & 4K Hi 4
AR AR D, AR AR 1D # T A
— 1, DAMGANE R A AR s, fEH TTD 4%

P FER R HAH G, ARG 2 I AH SCIC I () B A
M LABER ID Sy 2% idin], 78 CTD B E i T &R ,
SRAF A BE RO B B R A . I — 81 TR
TR Ok “REIE. AR IEATAR I, FRRERIA
e R B SR A G, RASREEE
37 5 A AR SR A SRR 256 1 24
BEURGY S FF I HE R
223 MBI Cytoscapel & — AN
Y5tk X 28 AT RRAG IR, T4 2B 001 A ELAE F MY
%, ElEERAEIR A A S T EES R g
MIREZE S, & T UFRTA 0 1 O A AR &
g, HATFRR] 3.6.1 WA W38 5 i 25 30Uk
43+ HE R Cytoscape 3.6.1 LLYRTT Al H bR &
HESN, W@AM-25808 50 -FEARM 2%, 80
JE{E (degree) HHA-HCoE (betweenness). it
HbPE (closeness) 7 BT KR T & H 317 1 0%
LAY SR
224 FHEEERAIEEFA E R4 (KEGG) 43 #r1e)
KEGG RGN TiRe. JE R4S SR .
AH R FH DAVID R & A2 70 s, 56 7 At 3
AT KEGG i E R0, KEEESH AWM
R B R g N B XS IERE A, LEFE Official Gene
Symbol #£3ZHERHFIF, Fik#E Pathways H' KEGG
pathway, 1EIFTEESH HEGHEZ Y5 H GWAHE
R0y P B s BT A B JE B, I 228 SOk
fiE, ML S E ARSI E, X AT
AT I ] I 25 B 2E R F AL
3 FERESH
3.1 BAMWERARIR LC-MS H1H45R
TERERI T 2640 T, AEHIEBAELE. AR
TRGUF HLE B TR A 1. 8 MS. MS/MS
A AT LU o i, AR IR B AT A4 S R
J& [ METLIN. Massbank 1 Human Metabolome
Database (HMDB) ] X AH R SCERHGE HEAT 451 55 5E
U T 32 Pl (GR 1), i EmRgms
BT ILE: KW RER, MREER, 56
BAR, ARG, R,
3.2 BEEMESA GC-MS SR
EREM T %4 T, A& GC-MS
SB T B LE 2.0 3@ I R A AT e X AT
FARYE OR B A7 45 G HUR BE (NIST) AT 4510 4558 ,
ILEE T 20 FERMERSY (B8 2), FEABEZK.
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Fig. 1 Total ion chromatogram of ethanol extract of Baihe Dihuang Decoction
#£1 BEMEZH UPLC-Q-TOF-MS/MSE S3Hh4E R
Table 1 Chemical profiling of Baihe Dihuang Decoction by UPLC-Q-TOF-MS/MSE
IS m/min I mlz RZEN(X10%  Fk W EF E JS)E
1 06505 —/+ 665.1125 1.35 C24H42021  574.023 4,502.2325,179.125 6 /K7 HE Hh K
2 08321 —/+ 5044371 7.14 CisH»01  161.0226 it K
3 10371 —/+ 191.0196 2.09 C6Hs07 173.008 8, 129.018 6 LRREAL 3
4 14603 —/+ 407.1237 0.55 CisH22010  199.061 5, 169.050 6 FEEE Hh K
5 1.6233 —/+ 523.1661 -3.82 CisH2»010  343.102 4 EyALESER K
6 26308 — 3961257 7.82 CasHuaO  378.1323,364.2517,309.083 6 =& [& 3
7 32205 —/+ 731.2224 4.82 Co7Ha2010  179.055 6 WA D Hh K
8 33923 - 569.1714 6.69 CnH32015  523.1650, 181.049 5 P A Hh K
9 39901 - 393.1399 7.78 CigH2409 — i BERLH 3
10 43312 - 623.1125 3.53 CaoH36015  461.024 4, 163.024 4 FACNET Hh K
11 46607 —/+ 8272656 2.51 C30Hs2026  545.171 6,383.112 4, 179.0570 Tk Hh K
12 50562 — 3751299 2.13 Ci6H24010  213.075 6, 169.085 7 8-RA AR 3
13 57898 — 4151229 5.54 CoHs00  367.3513,225.6373,288.136 7 41 K
14 6.6936 — 4151256 5.54 CisH24011  163.0382 THEHC &
15 69056 — 399.1293 8.72 CisH24010 163.0382 THEH A &
16 74936 —/+ 3451563 -6.66 CisH200  165.054 5 AR iEuiRER 3
17 7.8873 —/+ 399.1293 6.01 C2H2sNOs  372.2707,313.005 5 KA, HA
18 8083 — 5092219 1.77 C21H34014  179.055 5 HEEEF C Hh K
19 85422 —  429.1412 —4.89 CoHs002  205.106 5, 165.031 7 EH Wy K
20 92741 —/+ 387.1294 0.77 CuHuiOs  225.076 4 e 3
21 96591 —  799.2710 5.05 C3sHasO20  491.2352,161.012 7 WM A Hh K
22 99367 — 4352221 -3.60 CioH340s  435.2230 MRS =1 A 3
23 11.1101 —/+ 441.1401 -2.77 C20H26011 163.038 2 THEHEB HE
24 115862 — 461.2378 4.12 CH30012 — FUMHERE BASICHET R
25 13.0871 - 523.1796 -3.82 C2sH32012  175.039 6 6-O-E-BZRIE B EE Hh ot
26 13.9479 —/+ 6223985 1.44 C31H40015  461.166 5, 161.002 4 FEEIhEE 3K
27 144605 — 5042215 2.77 CisH32016 — = Hh K
28 162541 —/+ 8854729 2.60 CasHuO17  723.4329,709.4179, 4153297 HFFET A &
29 163763 —/+ 887.5142 2.03 CssH72017 725456 8 FXBHED HE
30 1.7572 + 268.0988 3.38 C1oH13Ns04 136.046 7 in8=3 3
31 41332  + 151.0411 -8.86 Ci10H13NsOs5 151.041 1 53y Hh K
32 7.0011 + 239.0871 3.76 CoH1205  — HEE C Hh K
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Fig. 2 Total ion chromatogram of ethanol extract
of Baihe Dihuang Decoction by GC-MS
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Table 2 Analysis results for Baihe Dihuang Decoction
by GC-MS

W5 /min HE 4313l A 2}

1 3505 91CsHiO FHEZE &

2 3748 104 CsHioO  KHIEE &

3 4427 120 CsHsO & EH Hh

4 5892 107 CoHiwOr 2-HEHFEA-ZWFHRm  HE

5 6915 73 CaoHxO2 HHHEERE Hh

6 7268 151 CsHsO: EHE BE

7 7.833 136 CioHisNO % E &R BE

8 8.725 149 CioH1003 34-(IWHIE—5) KA Hhig

9 9939 137 CoHinOs A BE

10 13.702 109 CisHaaO  FREEMMERRSE 1T Hh

11 14064 73 CisHs02 WHER BE

12 14.235 130 C1oHuNO % Hh

13 16511 194 CioHi00s S xUSTEERE BE

14 18.096 73 CiaHuO: f5AHR BE

15 21318 67 CisHnO2 AR BE

16 21.397 69 CisH02 +/\bifi2 H&/hE
17 23.108 98 CpHuOs —THilR-2-5 280 AhME

—_
oo

23.902 150 CsHoNO, IS Hh#E

26.142 167 ClHnO  2-F3E-4-(2,6,6-=FFE-1- Hhi%
IO 1-5) 3-2- T Il

26236 340 CsH30:2 2,2-WFHEN-(4-FdE-6- F A/
BT ERT)

—_
N}

[}
(=}

3.3 BEMEIAMEHIEZHTER

3.3 Z5RF- By - #E - 2% K AR TR I
W Az 52 MR S R AR
SRR e TR L ARSI BRI AT ORIV A, 2l B

B2 AR i R L RS, AR IER
3o WAL E A L T AR - ) - R R
W2 S R, A B 256 - - - DX 246
AT 60 N AL, SREMEITY SRR AMAE 2 W,
WO S RNMOEDH 25 4, EEMERSER
BSA 31 A, A6 ERRS EH AWK
WA 24, L 158 %, HAERR TAHMSHEY
B G S R, LA 3. HEl 3 mIE
i, AAEMFEHHRAE L MUEY S 2 MRS
FER, WANELEYILEERT 1AL
%, RUERT B EREE NN, T2 TRE R BT
(1) 22 B8 ST 2 1) B BT R R

FEE R 1) 2 AME SO RT AR 2 G/H A il 2
(PTGS2, FE{E=14) FHJAIEE A (MAOA,
JEE=8), 755 13 MEED 6 MEAVIFH LK,
Al PTGS2 5 MAOA A iG77 HIRE S AH SR AE 1)
HEA N . TR AR, 2 I B 15 S AR E
PRz —, PTGS2 #ik B, Rk R
F-«kB (NF-«B) 15 5, 75 S A IE R RIE,
S EANHAEAT N . MAOA i R S HRE A% 240 50
[ EIE R 2 —, MAOA 3[R 2 7 feA R it il
P, BEIEAE T RIA FEUR R AR 57
Bl (5-HT). ZHE ERE (NBE) i, MWinS
SAPARIE 1) KA o
3.3.2 KEGG @B EHEST W5 H AWK
S @M IAT N R RN, ERLE 4. #
31 ML A NE] DAVID fEZR 04T L H A, Yde
B 24 S, MR CEIFILH 19 %5 H SR
KMMESIEE, HA AN KEGG 8 /i 45
RILKE 5,

B A7 V6 T SAIIE B AR OGP e 1) B
T PR A RS T () SZ RO AR A EAEF L SRR iR
A, ESESIEE . WATNIEERKREE %S,
Z PR R A, HEHEZEEER T LR ES
W, IABRITERIE .
3.3.3 4R B A A v M TG AR - 52 A4 A B A
% (neuroactive ligand-receptor interaction) 7347 I
AIRE /2 B B0 ) — PR R R IE R, phE S PERCAA-
SZ AR AR ELAE F O B S 5 1 70 20 M AR 32 AR
HAER RIS TEAE B 6 SAiZid i b 25 3008057
BT BRI RE . MEEPAS 20 AN
AOCUANERS . 8 MEEY, 11 /M) F 72 4l
DA A ot o teds, KA
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Table 3 Key nodes and topological properties of network of medicinal materials-medicinal ingredients-targets

W G 2 SR e P s owe oaw BE P
B MOL000841  H5-1-F 0.750 1 3 0.0004 |#° & — PTGS2 1.0000 14 0.0021
MOL001456 F7H5 R 0.777 8 6  0.0007 — GABRA1 1.0000 7 0.0010
MOL002819 ¢ 0.8333 5 0.0007 — GRIA2 1.0000 4 0.0005
MOL000298 3% f [#] 0.600 1 2 0.0003 — SOD1 1.0000 2 0.000 1
MOL003690 2 B} & 0.666 7 2 0.0001 — DPP4 1.0000 6 0.0009
MOL003333 B 0.666 7 2 0.0002 — BCL2 1.0000 6 0.0005
MOL000358 2§ i 0.8947 16  0.0032 — CASP3 1.0000 3 0.0001
MOL003735 Bk IiEI 0.8011 4 0.0002 — NR3C1 1.0000 3 0.0006
MOL003701 ZLJe F-FF 0.750 1 3 0.0004 — CHRM3 1.0000 2 0.0001
MOL009481 EHEF B 0.666 7 2 0.0001 — CHRM]1 1.0000 6 0.0005
MOL001787 Jig+F 0.666 7 3 0.0001 — SCN5A 1.0000 2 0.0001
MOLO003699 % J14H5FF 0.7143 4 0.0003 — GABRA2 1.0000 4 0.0004
MOLO000778 6-O-E-feruloylajugol  0.666 7 2 0.0003 — CHRM4  1.0000 2 0.0001
MOL002820 #i# it A 0.666 7 2 0.0001 — HTR2A 1.0000 3 0.0001
MOLO001300 K3 2./ 0.600 1 3 0.0001 — GABRA5 1.0000 2 0.000 1
MOL001752 | &M 0.777 8 7 0.0011 — ADRAIA 1.0000 4 0.0001
MOL000635 FHE g 0.7512 6  0.0006 — ADRB2 1.0000 5 0.0003
MOLO007272 7= HE 0.846 2 11 0.0018 — SLC6A4  1.0000 3  0.0001
MOL001393 P& 8 0.666 7 3 0.0001 — PON1 1.0000 2 0.0001
MOL010286 o 0.666 7 4 0.0003 — GSTM2 1.0000 2 0.0002
MOL000360 K55 0.846 2 11 0.0021 — GSK3B 1.0000 2 0.0003
MOL000069 A Z 0.800 3 5 0.0007 — MAOA 1.0000 8 0.0015
MOL000131 TEjHif% 0.666 7 3 0.0001 — SLC6A3  1.0000 4 0.0003
MOL000860 + J\ ez 0.666 7 3 0.0001 — SLC6A2  1.0000 5 0.0004
MOLO000939  FRE AL IE BRI 1T 0.7143 5 0.0010 — MAOB 1.0000 6 0.0007
B A5 — ICAMI 1.000 0 3 0.0004 — PKIA 1.0000 2 0.0001
— SLC12A2 1.000 0 2 0.0001 — ADRBI 1.0000 4 0.0002
— CTSD 1.000 0 3 0.0002 |Z5HF — HE 0.5909 14 0.0001
— NOSI 1.000 0 2 0.0001 — 3 0.6364 23 0.000 1
CHRM4GABBA2_SCNMCHRM1
HTRZA ! ; | “CHRM3
GABRAS, Pty . I! NR3C1
ADRAIA ?i e cAsSP3
b 3 4
ADREZ p SN\ O
/i BLCEAL - ﬁgégzégé%é;;' i '.:I':'ﬁﬁtgggggg 7 pPP4
e MOLO09481 -~ —— — MOLD0IESY
MOLO00¥3Y~ - MOL001787~
TES s O,
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Fig. 3 Medicinal materials-chemical composition-target-disease network of Baihe Dihuang Decoction
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Fig. 4 Target-pathway network of Baihe Dihuang Decoction
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Table 4 Target and network analysis results for neuroactive ligand-receptor interaction pathway

%5 A AR Uniport B gttt EE S Aotk
1 muscarinic acetylcholine receptor M1 P11229 CHRMI1 0.418 6 6 0.0112
2 gamma-aminobutyric-acid receptor alpha-2 subunit P47869 GABRA2 0.409 1 4 0.006 0
3 alpha-1A adrenergic receptor P35348 ADRAIA 0.409 1 4 0.004 6
4 glutamate receptor 2 P42262  GRIA2 0.3913 4 0.006 3
5 gamma-aminobutyric acid receptor subunit alpha-1  P14867 GABRALI 0.4235 7 0.019 4
6 muscarinic acetylcholine receptor M4 P08173  CHRM4 0.3673 2 0.000 6
7 muscarinic acetylcholine receptor M3 P20309 CHRM3 0.3673 2 0.000 6
8 beta-1 adrenergic receptor P08588  ADRBI 0.3495 4 0.002 2
9 beta-2 adrenergic receptor P07550 ADRB2 0.4138 5 0.007 1

10 gamma-aminobutyric-acid receptor alpha-5 subunit P31644  GABRAS 0.367 3 2 0.000 6
11 5-hydroxytryptamine 2A receptor P28223  HTR2A 0.3752 3 0.0019

AR UIA A, SR IARAE i 32 25 R 2
T 5-HT. £ Eji% (DA). NE [IhEE 51K .
532024k 2A (HTR2A) A 5-FR {0 fikhe 58 fi
BB AL FIEAE . PSRRI Z A EAE S S
R A, B e A SRR ER T
HTR2A #55, 5 USHEL %] 5-HT2A DIfgTT
o, TR IREE C RGUEFAN IR NS B TR
FERE T K, PRAGUIARE T . RS g S50 OV
FRY, BT L 5-HT. DAL NE 21
TIE, oL R 2238 TR I Y ) A n . A
FEC B HTAMAR TS HEAEH -

B LJRE Bl Z4& (ADRB1) AHIEIE TR A
ZARAHEAR . MR O B R R
BEE o1 . M T R R fE Sl B A Al
FHIAE 52 AU 4 HH 2O, AR F) A AL A e
THAE ERE Bl (ARBL) ZARIhRETTHEN T 2L
TERIERT . HAH T A R, BB SE
FI{EHT ADRBI 48 i ARB1 324K )KL,
51E NE & &b, ERGUHAER . R TR
¥ Bel-2 Z 5K S S AR B IR A A T
O VLI ) B RS S WIZEE IR AR
WIE (ALS). JHBRAE R fih. NF-xB %5 5@ 46
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T Bel-2 5. HAEHEE HAERE . A EEE. Bk
W e FEHSEER T Bel-2 £H, {2
FEDRI Ak, AT O RO B B2 T 5 4 f )
T2, RILHEHIIARAT AR,

ARSI K F - B AR S R G B
AW, A UPLC-Q-TOF/MS £iA, M &t
WA R TR R 32 MEY); FIA GC/MS HAR 1S
B 20 FP4b A5 FIFH X2 24 B2 A 2 i oy - -
PN 7 AN At B TR BRI AL VR T
AICRE A DG 5 2% 38 B RN L AH SCHE 20N 32 B2 A0 M it
T RIS T AT R ILE A 7 25 Rk
By, ARSI /E T 31 AN A, R TR
FEPR AT VR 5 i 22 9 1 ) S2 AR AR M ELAE R 5-F%
OfERE M. NF-«B {5 5@, 5E 514 REB05%
F5IEE, S5RMERMN. MEHRSW. L
MR TS AR RAE DA E . IXERISIRRY, £
WG T AT AR “ 2R 23T 0N <&
BRL, A ZHRIR RN IR ARETE R, AR
FARGIIWERRE R A T E A H I 7675
EFEHIRWLHIET AR AL T A SR ER R AR .
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