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Abstract: In order to cultivate a large number of excellent Coriaria nepalensis cutting seedlings to meet the needs
of vegetation restoration in abandoned mining areas in karst areas, orthogonal experimental design and completely
random design were used to explore the effect of different exogenous hormone types, concentrations, soaking time and
different cutting ages on Coriaria nepalensis propagation by cutting. Range analysis and membership function method
were used to evaluate the growth phenotype of the cutting seedlings. The results show that; (1) The ground diameter
and new shoot base diameter of the 2—year—old cutting seedlings treated by high—concentration hormone were signif-
icantly larger than that of other treatments,and the new shoot height of the 1-year—old cutting seedlings treated by
medium—concentration hormone was significantly higher than that of other treatments. (2) The new shoot height of
the 1—year—old cutting seedlings treated by medium soaking time was significantly higher than that of other treat-
ments ,and the ground diameter of the 2—year—old cutting seedlings treated by short soaking time was significantly
higher than that of other treatments. (3) Range analysis of the 2—year—old cutting seedlings treated by high—concen-
tration hormone showed that ABT1,8000 mg/L,5 s was the optimal combination. (4) Among the 54 treatment com-
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binations , ABT1,2000 mg/L,10 min,1 a had the best effect (0.765) ,followed by ABT1,3000 mg/L,30 min,2 a
and NAA,100 mg/L,4 h,2 a. The best combinations for Coriaria nepalensis propagation by cutting in abandoned
mining areas in karst areas are ATB1,2000 mg/L.,10 min,1 a and ABT1,8000 mg/L,5 s,2 a.
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4 it

L5 LTRSS RSN EER M R vk IR
HUMOSEER TP RE By e o8 N7 S S R 3< b= A1 1 ES I P ]
RN RINERR PN AL IS A IFSES (P
ANV AL G T7 22000 2270 BT A ST e 8
VAL O B S N R (AR B SNIRIER
AR FH X SR 470 M 0 A5 BAT — 2 IR R RCR
(1) 2 AF AR vy e B R RV AL BT B9 i A B
REEEAR W e T A AL S A ) 1 AR AR 4 A ik
PRI AL BT AT A e 3 T IHAAL BEA 5
(2) 1 A A=A R ) 7 2% e JBE X 5 A v 8 2 W0 22 5 1
1A AR AR A IR Y PR )X BT A g 4 R I 22 S
F 2 AR A PR U R AR R SR 25 S
2 AP A AR A L IS [ X0 M AR PRSI 25 R 15 (3)
1A A J R e E K P OB o 8 e T At Ak
YA, 1 AT AR TR P A5 IR VN R AT A e S T
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LA AL B ZH A 2 AT A e A 1 8 W R KT Y AR
FE T H AL AN B A, 2 AR AR SRR A S5 IR A A Y
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VR I R A PR A I 22 TR B IR R AL
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Je T 45 g B 5 0y TR R PR BT IR T 2
i G 19 R 18 LI I 929655 W

Fam' o Atk R gyt
(" BONHRBEZER BN BEFH 5500255 B 8 AR 25 (RRZG) 25V S AN R0 B SE 90 &, B St
550025)

W E. BMN:5AEBEMAEHREE 0T E0 5 ik RIRTERBRR S (QCR) &7 £ R X F K (RA) A LH , 54
BRI 2 B 2 B AT AR AE, ik B UK E A fe K HE AR QCR ¥ 2 ZF R R o A A8 LA B ¥e.5  #) A GeneCards o
OMIM %3 & # % RA 89 % fe e 5 A B 4 T3 348 -5\ Venny2. 1.0 P/F 5] R &£ £ B ;£ )8 STRING F & #52 PPl M-8 | 5
158k Cytoscape3. 10. 0 24 i ik B 4700 ¥e & 48 A DAVID 2048 B xd Az o & 347§ & 947, I S A AEAS -+ & 34T TAL
AL ;) Al Cytoscape3. 10. 0 #4424 H) QCR-F MR 5 -0 Yo 5 -l 38 B s Bk O Yo B 5 A0 oo AT 5 F 2T 8, &5,
) 7 40 I 52 3R A Western blot B AR 3¢ p—STAT3 & & #HATM E Fe o7, S5 :QCR £ 41 A ZR S, QCR ¥2.5 605 A, RA ¥
& 1620 A, QCR-RA R4 & B4 206 A, ¥4t ¥e,5 % SRC PTGS2 STAT3, 7T 463 4912 5 18 % 64 PI3k—Akt . MAPK JAK-
STAT 4% 5 8%  QCR A 20 7& P AR R 2 F AT v 47 %) p-STAT3 & & & ik, 4518 :QCR Tl #74] STAT3 43 5 1@ % & 45
WEFEIT RA 4ER

KW, EABAT L FRBRT, 5T, ML Bme

FESZES . R593  XEKFRIEAE A M EHS :1003-6563 (2025 ) 04-0008-09

Action mechanism of Qingre Chubi Recipe in the treatment of rheumatoid ar-
thritis based on network pharmacology and molecular docking *

LI Nana', YU Yang',ZHANG Cui' ,LUO Jinfang'**

(' Guizhou University of Traditional Chinese Medicine ,Guiyang 550025 ,China;’ Key Laboratory of Property & Effect
of Chinese Medicine( Ethnic Medicine) of Colleges and Universities of Guizhou Province , Guiyang 550025 ,China)

Abstract: In this study we explored the mechanism of Qingre Chubi Recipe (QCR)in the treatment of rheumatoid

arthritis( RA ) by network pharmacology and molecular docking,and proved it by cell experiment in vitro. The main

B e T i e e e =T e

(317  JEBURE, BT BH , TF 580G, A5 I8 R X 3 42 B A T4 EETR . SN G B LRI (B R S8 (2021 ) — M 173
HE G A B AGSE AR RS [ )], PU AR e, 5 IR SO (2023) 048 ) s UM ARG B S TR BB H
(BSRLAHERE - ZK (2022 ) — % 276 5 B RF& KAl - ZK (2023 ) — ik
231 %) s RONBLA B AR & T H (BRHBE T 7 (2024 )21 5,
BRHGE T 7(2024)22 )

YEBEN . BR  BA(1988-) , B HRMFY 51, DA 4 1t %% U5 mT R 22 1
lus[ J]. New forests,2014 ,45.577-587. TH.

ABTESE . HIRE , S LRI, S b B8 U5 KO A5 B AL AT 5
W5 H 8320240731 ; £ 2 B #5:2024-08-12 TAE,

2018,38(2) :274-281.
[32] NEGISHI N,NAKAHAMA K,URATA N, et al. Hormone

level analysis on adventitious root formation in Eucalyptus globu-
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active components and related gene targets of QCR were obtained by literature and database search,and the poten-
tial target genes of RA were identified by using GeneCards and OMIM databases. The data was imported into Ven-
ny2. 1.0 to obtain the overlapping genes. The PPI network graph was constructed by using STRING platform. The
core targets were selected by using Cytoscape3. 10. 0. The targets were enriched and analyzed through DAVID data-
base. Cytoscape3. 10. 0 was used to draw the QCR active components—core targets—pathways network diagram. The
core targets and the core components were selected for molecular docking. At last,the p—STAT3 protein was detec-
ted and analyzed by Western blot. There were 41 QCR active components,605 QCR targets, 1620 RA targets and
206 QCR-RA overlapping genes. The key targets were SRC, PTGS2 and STAT3. The signaling pathways that may
be regulated included PI3k—Akt, MAPK,JAK—-STAT,etc. Sinomenine ,an active monomer of QCR ,could inhibit the
expression of p—STAT3 protein. In conclusion, QCR may play an anti—inflammatory and anti—RA role by inhibiting

STAT3 signaling pathway.
Keywords

RIRIBIETT 5 S — Rk 1 B e B
B P BEZGE 5 IR A, HAEIR YT RA BYHRE 608 T
WEE AT RA R AE AN & Rl
AR O ARG Ay JRAE B, A A 44 R AN
“ R R IR A H AT, PEEETARYT RA R
RSN B . A B ot A R 2R R R Y T
T EEZIGYT RA I AT A 450 2% fifk o 175 e AR | 792 917 5 s
SR VI R AT e

BRI T (Qingre Chubi Recipe, QCR) EA &
IZREE HEKUERIE I P BE 9 DDA, AT BESE Ao 9 Y
PUAR S EE DR, DB ST S L, DA T 3K 1) 53 G i
RAGHER SR, HATXFHAE RA BT P A
PAE FHBILR I A N SR BB FE R AR A R . H
T REAZ > 2R 2R A 50
FERIMERERR R . W28 2 B2 25 6 o0 F W HERORFE i
AR Z N 2GR L H A R A T
2R 2P RN 43 N 19 J5 AR BESE QCR IAYT RA
BILTRI Y SCEE BT LAAS BT 5% 15 0 T I 2% 24 3~ 1
FRIEF AR S IEHUE QCR 3T RA MI1E
FHML, PRS0 A S 30 64T H AR AR B0, 7]
ARBT QCRIGYT RA BIPEAIHLE, 2 QCR 1697 RA
FEAEH AR A SRS

S

1.1 Zapokk

RAW264. 7 I #E R /N BB W20 Ak, e B 2
PR E R ] LAY B 2 o0

rheumatoid arthritis, Qingre Chubi Recipe , molecular docking, network pharmacology

1.2 Lo

T BRI 5 B BRI A ) R (L .
RFS-Y06011801003 , 4fi & . 99. 63% ) W& H F 1l #0 Hi
ISP YRR A FR 2

1.3 FZ3XA

Jit 2R 3 (DS P A B PR H] L it
5 :SA211028 ) ; g Z #H ( € Sigma 2w, i 5.
12880-10MG ) ;—2#:7E PAGE #E L il &85 &
(10% ) ( ;i HEfl A=y = 25 B A BRA AL L5
38121200) ;p—STAT3 ik ( Pk BHIT A FHE AR
]S R10182412) 5 B—actin Hiidk (5 va &A=
Y ARG R AL 5 se-47778 ) ; ECL k2% KO
A G (WO AR A BR 2 AL k5 . TE0015
-1/TE0015-2) ; — I EE AR ($iL5 . 710N033) .BCA
B 2 X & (6520220909 ) (SxHE A L
FEGE W (HE5.20220919) (RIPA 2 it 24 fif i (4t
5 :CR2306035) \HRP #3ic FEdr e —Ht (L5 : No.
9123204001 ) , HRP #ri2 *F $t R — ¥t (4t 5 No.
20220829) , LA ¥ [ b 5t R E R A R A A
g 4 % 4 Marker VI (8 — 195 kDa) (it 5.
MP(C2306048 ). 10 x TBST 2% wh W ( it 5.
GC2311001) SWE R 3H &5 43 B o 3k 28 vl (T4
(45 G2081-1L)  Fa vk ia bk i B 52 il ( T8 )
(H#t5.G2028-1L) .1 xPBS Z& vh i (it 5. G4202 -
500ML) .DMEM =575 (Hit5 . G4511-500ML)
DL 30 H R ZE LR AR MR A BR S A sl
PR (1 M 38 B AW BB A 0 Al it S
2208138) ; —HUFf B (15 ;30823230526 ) . Pt
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T B (5. 22223230529 ) ¥l A FiEE & R A4
YIE AR AR F

2 KWHE

2.1 M@ FmbiR k&

2,101 TE IR TS TP A o3 S R R

FFH TCMSP ( https ; // old. tcmsp—e. com/temsp.
php ) B PET 1 QCR Hh S BRAP 25 (R4 45) 1
WP, BEE T %6 4578 DL=0. 18, 0B=30%
TCEHE Y 25 W) 38 5 SCHR 4 30, 75 PubChem 040 2
(https : //pubchem. ncbi. nlm. nih. gov) H1¥ F-5:Fh 24
Wi 45 AT RO S X LY SMILES 5, 3 HI Swis-
sTargetPrediction ( http://www. swisstargetprediction.
ch) B4l PE TR AL 13, AR REPE =0. 1 %25 kA7 i
e, KA PR SO A
2.1.2  RA FHOGHE 0

#“ Rheumatoid arthritis” F >} <88 17] , 7F Gene-
Cards % 4% % ( https://www. genecards. org/) Fll
OMIM ﬁﬁjﬁ‘ﬁ( https ://omim. org/) TS RA A
DRI SRR IR B O T RA IR R &
If, LB AR BRI RA B S AN

2.1.3 R EEAS RN RA B BsE
i 1

B bR AT B S RS - TR AR S B
M1 AT AL 5 ( bioinformatics. com. cn ) 22 il
T REE IR QCR BUTE T #E 55 RA FHOCHHE
FBEAIFEATILRE 153 25 S5 S HEHE A
2.1.4 G e A% 0 AT e EE A — 3R H BRH EAE
W 255 1y

W 28 4 0 S Hi A STRING ( https://cn. string —
db. org/) K& FE | “ Organism” #% 1% & “ Homo sapi-
ens” . BRUBLUE B 1T 0L, P E EE R =07,
PPI W& A pE IS, H Cytoscape3. 10. 0 AT
Al A AT A 4 14 centiscape2. 2 KB MY
degree . closeness Fll betweenness , ¥ W v $5015 & 4 i
TEEA, T ) 8 A% O R
2.1.5 EEMT

AW AR U I RE  F SC RE A
DAVID ( https : //david. nciferf. gov/ ) B0 | % OF-

FICIAL_GENE_SYMBOL” F1“ Gene List” , FR & %) fh
4 Homo sapiens #£17 KEGG Fl GO BT, T
B 2 A 15 W 35 (http://www. bioinformatics.
com. cn/ ) , A FAL R BREE R
2.1.6 24— PR A o0 — A A P 2 R

FIIH Cytoscape3. 10. 0 #AF2x] QCR -1 ¥ 5L
O3 —H% U R BT A I S Y de-
gree | closeness  betweenness &, TR 5 35 B0 e
Iy FEHTSE £
2.1.7 Iy TRHE

ISTEGTE QCR IRY7 RA Y JCAE I o5 3L A 1 o
B, FH Cytoscape3. 10. 0 f# 25 &, %45 5 M
OIMERCAR, 2% 08 s 324, AT TCMSP F1
PDB %4l AR B = 4E 4544, 1 FH CB - Dock2 ( ht-
tps://cadd. labshare. e¢n/cb —dock2/php/index. php)
HEAT 31X R O e 45 G RE R I 2R I AT AL
No

2.2 mAR LIy

2.2.1 RAW 264.7 4ufifss55

(1)RAW 264.7 415 55

LINHRES A ISR, TR AT,
FEHL 4 mL BUASEREER R I E 15 mL 0B &,
YRR A7 37 °C SRl , 1 %% 20 8 W 22 0 vk
&, B, LA 1200 rpm #5005 min, 55 LW, MA S
mL SE LR FRHEE (& 90% KAl RE IR 10% FBS) ,
FWRFTIRE] BT 37 °C 5% CO, MR, &
SO W 4 e 1 55 4 K, 38 80% il A B B A%
R, SR A RS B 1 75 B, 3E 1 LA 1 xPBS 1B
R sl o i B R

(2)RAW 264.7 HAffEAL

RAW264. 7 4 i 5% {5 7 45 BRAR , 80% %5 FE i
R SRIE, DL IxPBS IE VRS RN % 15
mL B4 H 1200 rpm B0 5 min, YUHENN 3 mL 58
LB FRIEIRAT AR 10 mL 58 4% 1 35 5 H1 40 g
B 1 mL 30.5 mL,iR5)5E 37 °C 5% CO, H55%
LS

(3)RAW 264. 7 20147

RAW264. 7 4 A=K, 75 K 8 R IR A7, I
PEABEERDIR S IR R, KiFR45 K, 1xPBS
Pk 2 WK, 4 mL BT R 7R L T FH 20 At ) o5 4R A e S
1200 rpm #5505 min, B ARMOUTHE , 0C R A7 W, 2%
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APFRICA , B0 BE IR 22 -80 CIRAF

(4)RAW 264.7 4HAT1%k

AR IR EAR DT R B0 3R BB,
NG SR 5 I Y A1 BRI, S A RS A
10 WL 20 , O <0f ™ A B 5 B w1 B,
BT 4 D KITHE TR BT AR KA
HEAIE B YN

(5) MR A, 25 07 vk

¥ RAW264. 7 AL 5 58 T BUS |, % Tl
FUTE ] 30%10° A/ mL (TR, BT 6 fLRTE
37 °C 5% CO, WA a5 5% 24 h, B 75
Bl (SIN) 253, 424K P R EINAL, L h JE A 1
pe/ml LPS, H155% 18 h,

SEEGETES AN . IEE 410 IR LPS 41 LPS
+SIN IR FEE4H (150 wM) \LPS+SIN H1¥& FF 41 (300
uM) \LPS+SIN =ik 4 (600 pM) .

PEEUAR M SR 595 T BR B A, PBS Ui
V3, BEALIN 150 Wi A, vK b 227 20 min,
TS 7EVKERE i 20 min, 4 °C 14000xg B0 15
min Y4 FIEW ., KA 1 pl 09 LB BCA HEH
HEAT TRSBA AL, B VSO L vh ), TS
36 10 min, 20 CIRFFEBUHFT Western Blot 255 .

BCA &€t AL BRINER 1 R,

X1 BCAEATEENWIRESE

T G

BCA X715 Cu iXH 1 : 50 IRAIBH TAEWL, BR 24 h
el
RIS,
7610 wL (9 BSA #RifE S i A PBS #i B £ 100 pL,
BIERRAE R ZIRIE H 0.5 mg/mL, SRJGRIKIT 96 FLAR
Hh £k JIAO wL.2 pL.4 pL.6 uL.8 pL. 12 uL .16 pl.20
wL FARIE S IFHNFE PBS EASLAIATR N 20 pL,
. AP L 0 EWE WA RS A 19 pl
T PERE L . s
PBS 119 96 LA , i HoAR BEAEECH 20 £,
ik . s .
LA ZALIA 200 wL BCA TAE# ,37°CHUE 15 ~30 min,
30 min Y ZE 562 nm OD {8, K HEtnHEHR LR B F Ik

il _— -
& , % Western Blotting FEAS i

2.2.2 HEHEGIEEI ( Western blot)
(1) e
T IR PAGE 0 &l 10% 43 B e, [k s
k@R A, BB, PGS AT 2 E1L
(2) bk

S /N R TR O, T E R BRI T, AL
{475 1 Marker , BRfL 10 wL HURE #5220 51) FAE

(3) Fe i

HES 4 °C LUK, TG £k PVDE JE K 85
J A S, VR LA B A B P BRI B, AR
UKARMR IR . Se iU S BDEG | B 1XTBST sk,

(4)HH

PVDF BB #8355 B W% 25 min, BUHJE 1%
TBST V¥ 5 min,

(5)—hiEE

FEAL S ) PVDF 55T 4 °C PR & 4 B
PR, IR 14 ~ 18 h,

(6) _PiiEE

FH TBST ¥ 3 W, BK S min, B H - —PLHY
PVDF JEAIA i E 1 h, ¥ TBST ¥E% 3 1K,

(7) 531t

TE PVDF JBERY AT 7 B 450 n 200 pl MK
ECL B (1 = 1), ™K& 4% A=) 57 F BUGAHE /e i
U

(8) Geit= it

B A B bR E 22 3R | GraphPad Prism 5114
I3HT. PR ANOVA P38, 25 AN L 7 251, R
JEBHAHGE, P<0.05 N B,

w
e

LEs ]

g

3.1 MR ZHI I LR

3011 TERAERIE TS TG MR o) SR A

28 SCRRAT R DL Sz TCMSP B4 12 Wi 46 45 31) 2
AT AEERSY B XS ANTEPER T XU 6 4>
TR TR 15 DR ERSY B AR 8 NG,
IG5 IRZG 3 41 MERLT (R 2) . W BURE
FEXT QCR AT TE TG PEAL A W8 s 2R A T T | A5 )
T 1149 MBI | L H ALIEETE 605 LA

®2 QCRESFE

PR 221k
PR MHE (DL
0B/% =0.18

P WA 3l

1 Octanal EA ERE 19.7 0.01
2 Carveol FWA BT 2.5 0.03
3 Octadecanoic acid WA /bR 17.83 0.14
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HR2 gR2
HRA4 22 HRA 4 22t
JF 5 P EAS i A i FME (DL 75 @A P AR FHE (DL
OB/% = 0.18 0B/% =0.18
4 Estragole WA R 36.59  0.03 38 3P-acetoxyatractylone BA 3B-ZEVEEBEAT  40.57  0.22
5 Cuminal WA MR EIRRE 38.29  0.03 39 beta-daucosterol_qt AR B-Afi 36.91  0.75
6 Dibuyl phthalate  FFHiAT PHE WK _TH  64.54 0.13 beta-sitosterol 3-0- __ B-A i B-3-0-1
7 Hexacosane FWA E Nk 8.21  0.31 40 glucoside_qt ah T 09007
8 Aristoloside FHR SR 40.32 0.6 41 daucosterol_qt BA WY N 36.91  0.76
. siostero R A 91 0TS R RS RN TR A KT (DL S0, 18) B AR A,
10 9-Ethoxyaristolactone F-# X £ % HETh FL 1A ik 75.17  0.73 WAELLE T SRR
11 9-Ethoxyaristololactam FH X ZEAL A MBI 68 0.72
12 Mollugin FHR KRR 42,34 0.26 3.1.2 RA FHICHE &5 5ok
13 beta-sitosterol HHE - R 36.91  0.75 SYRIEE GeneCards CHE P2 Fil OMIM 54 /¢ w31
g v o o TR GeneCands BB SIS 1025 4
16 Michelenolide e AR 47.54 0.25 Score = AL KUY J7 IR AT i 1 , 2 B0 2 A ) 45 2
17 Sinomenine R T, 46.00  0.53 RA AHIGHE 1 1620 1>,
18 Stepholidine HNHE TR 3.1 0.54 3.1.3 QCR 5 RA HUZ£Hiiig
<j)‘3;<4'hgd’°fy it Venn FIROZ ], 755 QCR A% 14 HE 4
19 —N—th—(()zy—lfyde:iy)- e S(-RE-3-FR 118.35  0.26 9 RA FLAHISCHRHE A8 206 (D)
FERTE) IR QCR RA
phenyl ) ethyl ] acryl-
amide
20 coumaroyltyramine IRk N-%f 7 5 BEEK 112.9 0.2
21 diosgenin by EHRIT 80.88  0.81 )
22 Anemarsaponin F_qt  #IB}  HIEEAFF 60.06  0.79
23 asperglaucide HEE IRk R R 58.02  0.52
24 Hippeastrine AEENE R 51.65  0.62
25 Anhydroicaritin AR BUKERER 45.41 0.4 Size of each it 1620
26 Stigmasterol HEE T f R 43.83  0.76 1:?2 w0
27 kaempferol SR T 41.88 0.2 0 ] :
28 leariin Sk R 41,58 0.61 Numberu::l:ments:speciﬁc(i)orshars::yz 3, . lists
29 Chrysanthemaxanthin =~ %1} 8 E 38.72  0.58 EI
30 Mangiferolic acid MR EREER 36.16  0.84 2 1
31 Anemarsaponin C_qt  #IB}  HIEEF C 355 0.87 1 QCR-RA BEEFEE
32 Timosaponin B INl_qt Ik HIEHRAF BINI 35.26  0.87
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Thin—layer chromatographic identification of Impatiens balsamina from Guizhou
YANG Fanrong' , TAN Lin'* DU Ying’

(' Qiandongnan Food and Drug Inspection and Testing Centre ,Kaili 556011 ,China;’ Kaili University ,Kaili 556011 ,
China)

Abstract: In this study we established a thin—layer chromatographic identification method of Impatiens balsamina
from Guizhou,so as to provide reference for the revision and improvement of its quality standard. Scopoletin and
kaempferol were used as the control ,and the developing system,sample volume and other factors were investigated.
The method was as follows;silica gel G thin-layer plate as the carrier;sample volume 5 pL;cyclohexane,ethyl ace-
tate , petroleum ether (60 ~90°C ) ,and formic acid(4 : 4 : 2 : 0.3) as the developing agent;5% aluminum trichlo-
ride solution as the visualization agent; examining under the ultraviolet lamp of 365 nm. The test solution and the
control solution of scopoletin and kaempferol showed spots of the same color at the same position. The method has
good reproducibility and repeatability, clear spots, suitable Rf value and good separation, and can be used for the
qualitative identification of Impatiens balsamina from Guizhou.

Keywords: thin-layer chromatography,Impatiens balsamina ,scopoletin , kaempferol , qualitative identification
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(MBI 25% 08, AR T 510520)

W OE. BR-RAAMKHEZ ey Fad KIRT AL LT K awE R s R E0e, Ak 83 PH 4825
KA B Ao AT & T ik 2R E T BIE MRS A de b ;8T Drugbank 038 & 3K R X R & e & RA $ B (Venny) B 2473513
SRR RS MECP -y —Fe 8 M s X E ¥ 5347 PP 947, GO & KEGG i 345 £ 57, 5 F sHE047,
R EFRERI0ANAFTRARY, Rmfe s 602 N, FOMEIERNMAHLH S8 Mook s 25 82 FLERFar
(ADRB2) NF-kB £ &-# 474 % & (NFKBIA) . F# ZF L B (IFNG) . ZLAA G4 -1 & @ (ILIB) &k K A ¥k B -F (EGF),
GO & £ 5V 133] 541 MM KEGC ST F2] 212 K558 % , £ L F BB EB AART e AL sk ifi 3%
RgE MBI R FAETER ONE-17T T8 CANFX BRAFEB-HAFESF, 2 T80, LB ckis
FRERRS YA BIFHESME, G0 2RERKEA SRS SHE ARG E THELEMREERIE LT XER

BRI
KER, ARE NBHEF HFxt8 Kz, P
FE 5SS R285 TERARIRAD . A X B RS :1003-6563 (2025)04-0022-07

Anti-inflammatory mechanism of Lysimachiae Herba based on network phar-
macology and molecular docking *

OU Xiaohua, LUO Leyan,ZHANG Suzhong, CHEN Ruie, YAO Xiaoli,FU Yu,LUO Lan*

(School of Pharmacy ,Guangzhou Xinhua University , Guangzhou 510520 , China)

Abstract; In this study we explored the potential mechanism of Lysimachiae Herba in the treatment of inflamma-
tion by network pharmacology and molecular docking. The main active ingredients and targets of Lysimachiae Herba
were screened out by using the TCMSP database. The disease targets related to inflammation were retrieved through
the GeneCards database. Venny plot was used to obtain the intersection targets of the drug and the disease. The
medicine—ingredients—targets network was constructed. PPI analysis, GO and KEGG pathway enrichment analysis,
and molecular docking analysis were performed on the intersecting targets. A total of 10 active ingredients and 602
disease targets were obtained. 58 core targets were screened out by PPI,including ADRB2, NFKBIA,IFNG, IL1B
and EGF. 541 GO items and 212 signal pathways were obtained through GO and KEGG enrichment analysis , invol-
ving cancer pathways,fluid shear stress and atherosclerosis, toxoplasmosis, TNF signaling pathway, IL—17 signaling
pathway , hepatitis B, and coronavirus disease (COVID-19). The molecular docking results showed that the active
ingredients and targets had good binding performance. In conclusion, Lysimachiae Herba has the characteristics of
multiple components, targets,and pathways in the treatment of inflammation, which can provide a basis for subse-
quent research on the treatment of inflammation with Lysimachiae Herba.

Keywords: Lysimachiae Herba ,network pharmacology ,molecular docking,inflammation ,traditional Chinese medicine
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% LI 9 B ek PR B 5 e — B e il 4 4§ KEGG
PG, b AR BT IR T 5 2 Jikok i b Ak E
% L5 S KA A R b A RE B AH G | AR BY 1 1
FIFEVE T S KR RERE A0 T 1y T A O BHEE IO
ARTY G741 AE 5 R 0 B0 ko A AL, e T AR
SYYIN 738 INBEL ) B IR (o BT i 24 113 1 55 )
FHEPY L B RURYL TR AR R L, R —Fh 4
BRZ RN IR, SRS T8 &
fEtR, AR R, BT AR PR PR AR L
g7, BA AP Y JUBRYL B i 5 8 B 4
FITER™) . AN ZE-17(1L-17) BN SRAEF A &
G PEPE BRI Y — T G B 2 % 4t L TR -, R A% 12 2k i
B Mg 45 e | B R 9 25 22 PR RE 0 & A
JERBEA T & —FE R IR, E Wi~ E, 5K
E AT B % g A i ) 3 3 A T

ARSI 3 P 2% 2 B A Ty TR R B 5
SEREPUR M THLE], A8 T S B PR A I 1
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ILI1B . EGF,TP53 ,PPARG ,NOS3 . MMP9 | IL10 %%
SN oSG A W I R 1T A5 S
IRBTUIN 7 5 S kb BERE AL MR RFE I 15 538
PR RIEPUAR R, NTEST R AIEH . AR R
AT SRR E M ERILRR LS5
AR R I PR I A B A
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HPLC [RIBslf e 98 HE R #evh 3 fk i) &1

Rwmim, % E ik th ko gt
(R PO 25 o B, UM 200 561000)

H E., BR.AidsamedERmn el Rk E T3 RSN S, i RARFRRES, &0 E# %N
EHBFTEENF KEAE KEHGESE,; &5 3E T 17 SuperLu C 5 (250 mmx4. 6 mm,5 pum) &&A4E A FE-0. 1% Fi#RE
B AR ARBEAT RS E B, AR 1.0 mL/min, 28 K 4 260 nm, 430 C, BRI ARG ELARCENEEE R EF(A
=0.999) ;¥ FE(RSD<0.8% ) . F H I (RSD<2.8% ) FEEM(RSD<0.71% )34 BIF; T3 mA =M FE (n=6) % 98.28% ~
105.13% ,RSD 4 1.33% ~3.05% , &Eit:ZF E A A BAERE ik, TAMF LR EHRTEFHFL, THTRRLEREN
JREFNE R E4H), T A @i h Fe b NI X RIS 0 R ERESAF

K, REAERE, FEF RARE,KEH, kM E gk

FESES R 917 XEKFRIREG A X E S :1003-6563 (2025 )04-0028-04

Simultaneous determination of three components in Danyankang capsules by
HPLC"

LONG Lina, WU Yun,ZHANG Qian, CHEN Wei*

(Anshun Food and Drug Inspection Institute ,Anshun 561000 , China)

Abstract; In this study we establishd an HPLC method for simultaneous determination of three components in
Danyankang capsules. Ultrasonic extraction of the samples was adopted, and the contents of baicalin, emodin, and
chrysophanol in the samples were determined by high —performance liquid chromatography. The chromatographic
conditions ; Phenomenex Superlu C; column (250 mmx4.6 mm,5 pm) ,methanol —0. 1% formic acid solution as
mobile phase for gradient elution,flow rate 1.0 mL/min,detection wavelength 260 nm, column temperature 30°C .
The three components showed good linear relationship within their own ranges (7> =0.999) ,and the precision( RSD
<0.8% ) ,repeatability(RSD<2.8% ) ,and stability (RSD <0.71% ) were all good. The average spiked recovery
(n=6)was between 98.28% and 105. 13% ,with the RSD of 1.33% to 3.05% . The method has the characteristics
of simple and fast operation, good repeatability ,and accurate and reliable results,which can be used for the quality
evaluation and control of Danyankang capsules. This study has provided reference for the comprehensive control and
evaluation of the quality of Danyankang capsules.

Keywords: Danyankang capsules,baicalin, emodin, chrysophanol , HPLC

I S R S S S S S S S S N S S S S S S ST S S S S S S S S S S S S S S S S S S S S S R S S S S

B L T T T T I

PEE R BRBRAE (1995-) &, )" RA L B, Wi+, B, LAE#
5 B 81 .2024-06-27 ; &[0 H #8 :2024-09-04 Ui, RIS 1) Ay v 245 2 00 o A

BEEHE .M TR R0 H (202102080647 ) ;£ F ok 24 G ABREE: T Z(1984-) L&, REMINT A, WL, BIZER, %
AN IIZRHHl 5 H (202313902104 RSO, BT 1 2y BRI
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JIFL 8 SR Je 8 A Ay 1 2 F M SR Al S AT o 24
JBeAR A BR A W A 77 | E 48 5 e 0 1 AT s Sk I 5K
245 bR ME : WS- 10805 ( ZD-0805 ) —2002-20127 , &
HH /MBS KUtE RUR B R AT | RO EE S0 R
HA A BORIAE 8 WREN AT 2 AH N 1 R T 2
WA TR TR MR R 45 A E,
R 56 BRACRE , DA KT AR 2 25 Fr s & A8 vk AR
PR HA AN HeA mrERS

252 75 R A LR O, O RS R R 2 2
AT EVE TR 455 . BT, A OB A e e 3% 1
W gEfaE R, WA 4R HPLC 320 2 AR 4%
RSP B S 1 B i, BREEEE D 45 R HPLC 7%
D5 MR A BRI 3 b+ R B R & i, W& K
VB R IR 48 SR Js 3 v W R B L 24 4, ELA O AP A%
PUBATH R kI AE DAL, L PR 25 04 vh 3 25 R
FORHE Y & i m 7 o N R AT I A
LR ==V AN W52 o NS i o 1 YA O Y 25
B B W= it ) S, R A R A i R et 2 IR
IR ml AL P G R EBFE AR, B, T i —
AR b v R R A AT 1 A R s KO, AR S
T RSy AR U A e e 3 TP A KBRS
TR BT (9 5 1%, I o 80 AR €835 1 0 e
WO IREE R MER R AT TRAE v
JIEL 258 J5JE FSG 4 V9 s o 0 7 5 190 JoG it T 2 1 S B 4K
i o

1 EF5##

PSR (S A ( Waters €2695 ; 3¢ [/ Waters 2%
Al ; Agilent 1260 ; 3E[F Agilent 23 H]) \ H A H: AY -
120 7RV (52 —) i M Re i - 468 £
XSE105DU HL ¥~ K-V (+ 1 4r =z —) AR K
(REET TR A R A R ) 8 A BE BEAL (T
PN J7 B A RRA A .

1.2 X%

AT XTI (52 110715 -202223, 4 & LU
97.2% 1) KB FE X IS (#E5 . 110756 -201913,
FitLL 96. 0% 1) K H T X B i (A5 110796 -
201621, T LL 99. 2% i) ¥4 F v & 5 25 i K

FEWFFERE, BB (5% 4l (445 23055023 , LRI
Al R AR A ), R A Al (it
20191012, RE i BHE R AL iR AT BR A w] ) |, B
Ko Hral (4152023 4E 04 A 15 H, KT E TR
P TAH R T, e IE aligeK 02 e i 4% ( 5t
ME RA AT 2D A RAF) o

2 TEEER

2.1 ERWE &

2.1.1  XFHR AR

FHHL TR (5. XSE105DU ) K5 % FR E 4~
1 19.36 mg KX 22.55 mg KB 12.52 mg, 43
SIE T 50 mL S 0 IR R A
2.1.2 s

VIR R BRI SE N A PIR 5], AR 5 29 0.2 ¢, K
WHRE, B 50 mL I, A2 45 mL70% R,
B AL EE 30 min, BOA JEIN 70% W BE 2 205 B2,
U, BRI, RIS

2.2 &L

O 3EFE  IEB T SuperLu €, (250 mmx4. 6 mm,
5 wm) ,Agilent TC-C4(250 mmx4.6 mm,5 pwm) ; LA
FEE(A) 0. 1% W RIS (B) Ui sh AR, 66 8 Uk it
(0 ~ 10 min,40% A—60% ;10 ~ 15 min, 60% A —
70% ;15 ~25 min,70% A—85% ;25 ~ 30 min,85%
A) K 9% K 260 nm;y 30 C R 1.0
mL/min; #AERE .10 pL, 45R WK 1,

1

Mwhm-_ﬂ)\_ﬂ_m; 3 A

9

B
01234567891011121314151617 18 1920212223 242526 2728 2930 313233 34 3536
Hi} 8] /min

Ak, B-IREM M. 1-85H; 2-REER; 3- K.

1 HPLC BifE
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2.3.1 LMEXREEH

KEE W2, 1. 17 I00 R X 8 i 4 TR =,
FH RS AR 1 mL 29 3 & B 55 4T 7. 53 g 18. 82
ng 37. 64 wg.75.27 ng. 94.09 g .188.18 wg; K
20.43 pg.1.08 nug.2.16 pg.4.33 pg.10.82 pg.
21.65 pg; RETHF 0.99 pg.2.48 pg.4.97 ug.9.94
g 24, 84 pg 49. 68 pg KR IR, H IH 2. 27 I3
3BT, DA TR PN A A , R S Ak B 22 o s o 11
28,3 LA TE 45 H 0 B 2R 56 &R RAE, 45 R I
1,

£ BERSBEXER

% EIEpE r ML (pug/mL)
W Y=18308X-866.06  0.9996 7.53 ~188.18
K#E  Y=33287X+2605.4  0.9999 0.43 ~21.65
KA} Y=34055X+22958 0.9990 0.99 ~49.68

2.3.2 KB RO

A3 RS S 2. 3. 17 TR P % 3 Ak
FITRA YT BBIA 10 WL, i LE0ERE 6 Uk, A5 8 5 4
W F RSD (n=6) 43 %} 0. 5% .0. 1% .0.2% ; K
WRIETH A RSD (n=6) 43517 0.8% ,0.1% .
0.3% ; R¥EBIE T AL RSD (n=6) 43N 0.4% .
0.1% 0. 4% [ FHE % FE R AT,

2.3.3 HEEMKAE

B IA] — Uk BB AR B R 1 N9 IR S, B 4
0.2 g WEHEME 6 17,452, 1. 27 T F )5 kil &, IR
“Q.27 IR SN R E S R E K
WS REA TR RS R R T
HAE19.76 mg/g.0.48 mg/g.0.85 mg/g,RSD 435
F1.8% 2.0% 2.8% ,8EVERLT,

2.3.4 fEtERE

P2 1. 27 T il £ AH AR R e 4 116 32X 4
(FEMALS : A20221005) FE% I 10 L, 3% <2. 2”7
i€ 3% 5, AL A S W 45 5 0 h 12 h 24 h,
48 h AT E | B R R R R T 1Y 0 T
FLRSD 7 0.23% 0.13% .0.71% , %5 R AR
VI 48 h NERAE
2.3.5  JnEEEDCRES

FRILT 0 2 A IR AR R N5 6 1,

3270, 1 g AGHFRE , B 50 mL B, 209 A B
DT X B S A A TR 5.5 mL, R 20 IR B A TR
0.25 mL, K # By X #8548 45 W 0. 55 mL, FE A
70% W EEL) 40 mL, #7540 BE 30 min, B0 5 N 70%
FHE 22 20 B2 450, iR ek, i 45 A0 i U, R R
“2. 27 WA TN E IR OR SR AR 2,

Fz2 MEMELEER

W P AR mAR WER R FER RSD
/g /ug /ug /g /% /% /%

0.1097 2167.67 2129.60 4424.58 105.98

0.1076 2126.18 2129.60 4401.90 106.86

0.1060 2094.56 2129.60 4349.60 105.89

%
%
R

105.13 1.33
0.1071 2116.30 2129.60 4339.44 104.39

0.1069 2112.34 2129.60 4342.36 104.72

0.1073 2120.25 2129.60 4312.54 102.94

0.1097 52.66 112.75 164.20 98.93
0.1076  51.65 112.75 163.78 99.45
0.1060 50.88 112.75 163.76 100.12

KRR 98.28  1.69
0.1071 51.41 112.75 161.19 97.37
0.1069 51.31 112.75 162.19 98.34

0.1073  51.50 112.75 159.16 95.48

0.1097 93.25 137.72 234.66 102.68
0.1076  91.46 137.72 235.45 104.55
0.1060 90.10 137.72 225.78 98.52
0.1071 91.04 137.72 224.70 97.05
0.1069 90.87 137.72 224.73 97.20

0.1073  91.21 137.72 228.75 99.87

2.3.6 Mt MR

B[] — P T W 2. 27 TS A A, A
FEX 1] SuperLu C, (250 mmx4. 6 mm,5 pm) Fl Agi-
lent TC—C4(250 mmx4. 6 mm,5 wm) {3 FEHEFT
E AH SR 22 8] 43 89 BE 43 i Ry 23.2.7.0 F1 23,4
3.2;ffi ] Agilent 1260 725 25 W AH (435 (X F1 Waters
2695 = WO (835 S AT I A | AH AR 06 2 [H] 43 2
BEAY 9 67.6.3.3 F123.2.7.0, I/ 4 (h E 24
#192020 RRAGERS

2.4 Hamb s

B3 HERH 58 5 e 28 N 2 W3l i, #5242, 1. 27 T
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T AR S R, BR 2. 27 T 3 Ak
e A b B KRR RS &, 2 )
(i E 2 ) SMRIE TR S rh 3 Bl I e, 2
RIS,
3 HREENELER
WA OKEE KHB

mh % =

/(mg/g)  /(mg/g) /(mg/g)
JI 4% SR Js 5% A20221005 19.76 0.48 0.85
JIH 5% R fsc 20220402 31.43 0.40 0.75
JIF 58 3 s 4 20230802 39.38 0.54 1.02
3 iFig

3.1 Aok KegikdE

S DAD RIS 7E 190 ~400 nm R AH K
WER KEBMFATCEAM, 458 RW, UL 3 Ak
S3HE 260 nm b B0 R R AT 45 Rk 03 A B R R
U T, HIEZR V3 AR SCE R 260 nm VR 46
50 A [ o 00 7 R A R 3 P R R KB Ty |

HH & &,
3.2 BRRBIER S &SR

ARSI 43 5 25 5% T 7 R0 R AR
e T S TN B RN (O ACIE S priea [ =
ZESR/IN, FHAR RS 4R IR 58 5 e b B S R
BR KRB 1Y 7 V5 e R N {58, AT DA 45 i 4
B R] , DTG 380 45 v 4 BRUOR 9 4 R 4T RE ER A%
PH B, BT AR B B H OB (30% |, 50% |
70% 100% ) ASFHEBUREFIARFL(10 mL .20 mlL,
25 ml 50 mL) FIAS[] 48 A B [E] (15 min 30 min 45
min 60 min) , Z5REH] FEREEE 0.2 g I, IMA
70% W 50 mL #87 30 min B}, $2BUSCR -,

4 g

ARSI FE T HPLC #Es7 1 [R] B 52 IH 2R e Je

HEA T R R 3 25RO AT
Trik G RA PR DU, 45 (3 0 ) 5 1
RORBT I VEAE, 45 FErf ] S8 3545 n, T T
IEL 8 RS A0 P o B A 5 T 4 o, T D v 4 )
FIPEAN A 52 RRE IR 14 I $R IS %
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FEE maet 2o ®L ko BN F AU, A&
(ISP R B, SN B TEH 562400, SUMEEZKE SO SRR 550025)

W OE. BM.ES—n %3k (QAMS) RERE E RGP 3 ARG AT, IR A R RS TR, F R E &
WM R FHRATIEN, FiE KA HPLC 3k, AERTFHRANAY , oA A AR TR TE. (+)-LEZ e ERF; %
MR (ESM) & AR 1 2 5% (SCM) Av QAMS 2k R B 3+ LR Ak 2544 F 3 AP 409 &% B Pl &% 09 F 3 {838 13 (hups://
www. genescloud. cn/chart/GroupCirHeatmap ) #4782 £ 5 # B 547 4, G5ER . FikFERENESY QAMS % £ 54 T3,
A AAMARIE R F € AR AT, ESM.SCM 5 QAMS MEZ LR Z A AR F 2 F; RESHERBA S ERE T 3 Hmtd i
AR, G5 PTIE 60 QAMS TR T RRAG M6 S M4 6 5390,

KW Kk, KRR TR, AR TRTE,(+)-LEE

hE 5K S :R282.71 XEKFRIRAS ; A X EHE:1003-6563 (2025 )04-0032-06

Simultaneous determination of three components in Zima by QAMS
PAN Guoji' ,CHEN Jingzhong’* ,WANG Jian' ,HE Jun' , CHEN Yuan' ,DENG Zhen' ,LIU Yan'

(' Qianxinan Hospital of Traditional Chinese Medicine ,Qianxinan 562400 , China ;’ Guizhou University of Traditional
Chinese Medicine , Guiyang 550025 ,China )

Abstract: In this study we established the quantitative analysis of multi—components by single marker (QAMS)
method for the determination of the contents of three components in Zima. The accuracy and feasibility of this meth-
od were verified , and the quality of Zima from different origins was evaluated. The HPLC method was adopted , gallic
acid was chosen as the standard substance to calculate the relative correction factor of methyl gallate and( +) —cate-
chin. The contents of the three components in Zima was calculated by external standard method ( ESM) , standard
curve method (SCM) and QAMS. The average values of the measured contents were evaluated through cluster analy-
sis and heatmap analysis at https;//www. genescloud. cn/chart/ GroupCirHeatmap. The methodological investigation
indicates that the established QAMS method is accurate and reliable , and the repeatability of each relative correction
factor is excellent ;there is no significant difference between the results calculated by ESM ,SCM and QAMS. Cluster
analysis and heatmap analysis show that sample S3 has superior quality. The established QAMS method can be used
for the multi—index quality control and evaluation of Zima.

Keywords: Zima,quantitative analysis of multi—components by single marker ( QAMS) , gallic acid, methyl gal-

late, ( +) —catechin

SRR T AR Vitaceae SEMEIIE Ampelop-  S3A5 F5EH WIHE WIIL ) PHERE B 1A X 000
sis Michx. T ¥ 5 W W¢ %) % Ampelopsis humulifolia WL T 2019 R SN A4 Hh 2 b B G 25 14 ot A )
Bunge. var. heterophylla ( Thunb. ) K. Koch. F1 =4 (CB=A) , oA DR R I S 2581, B 16 #A
% Ampelopsis delavayana Planch. )T, £ % FRE HORSE 2% 5 S DR, W R TIRYT 7 R O
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P KRB R % RN A Y B2y R
SERTFE R e 4 TR AR A B 28 B e DR |
PUWRTE PO P DRI R 58 5 ) 507 1
FATARGF I TF JR T, o 35 A2 i 43 B
BTIRE R E TR R EA PR DUR SR R
BAP LM RGAEZ R TE, (+) - LR R BA ST
T PUAAL BT R L B DR B0 il AR SR 2 Rl AR
FIHOR T W, B TR Ve TR RS
(+) = JLASZ AN 52 RR 24 4 1 S B 25 3802 o A I TR
2B A, 5 R R I 52 RR 24 4 e
R 14 o e A AR fpfe 2 0 G AT o R B 4 1
BT iV SN IVES T S

— I Z PP A RO Z 1RIAF AR 1Y PR AR
Lol e Rk HE I — AR A NS W (T B, 5
), I 5 AR 7 Z B Y R XA IE N 1 £, 3
ik f, T A A o 00 5 i, S N E — A4 o
XS 224 BEAT [R] 280 W I 4 H A, T AR 47 b fige
e b IR IR, b 5T S8 i A AR 22 25 4 552 77 il 551
H ) 2 G e D PP AR B UE R 2 R
S SRR POR TNV SEE S WP o A N
R HPLC %, IR TRRANSY), S — I Z3F
HEUME SR TR R TR B (+) - )L
REWE IR NIMRIE S 2k R
BrE— I 2P ) T AT P R A 1, S I 2 A8 A
I3 B [ 20 G B A3 Tl 5 ) RH O R TE TR T, D 4
R B o A T AT B AR S B8 T R A B
E B HER

1 EFE5RA

1.1 &

g

Thermo UltiMate—3000 %4 75 %% i AH € 1% ; Agi-
lent 1100 B4 20 AH 35 1% ; Shimadzu 1L.C-2030 %Y
RT3 435 Agilent 1260 78 125 50 M (5 7548 5
AG135 BIH, F K- (Fi -k Mettler—Toledo 23 H] ) ; KQ
~500DE BURCE i P I8 0 e A (B 1L A AR A
BRZYF]) s DK-98TI L BV it 7K 4 49 ( O T 2 07
IERARAR]) . 3% F: Diamonsil - C g (250 mm X
4.6 mm,5 pm) ,Thermo Hytimate—C,4(250 mmXx4. 6
mm,5 pwm) , Phenomenex synergi— C (250 mmXx4. 6
mm,5 wm) %,

1.2 &%

B 72 (#E5:110831-200302) , (+) - JLZK
F (45 :110877-201604 ) , ¥+ i[5 £ 5 25 i ks
TERTFEBE ; B T B2 H IR (4t 5 : 1496 -20161021 ) ,
WG 5t R A W A BR AT 28 7 5 B (035
afi oA al) s O (g2l 5 OB, BEIR R B 4l
SR IO BEZEIRK . SEHRRE 2 R T BN 4 Bt
PR 22T B B A5 ML, 28 5 v B2 25 K 2R PNER
SCHAZMERR 25 08 I B Vitaceae 68 %5 )8 Ampe-
lopsis Michx. FL %) S5 " ¢ 4 %) A. humulifolia Bunge.
var. heterophylla ( Thunb. ) K. Koch. Fl = Z4ig 1 %] A.
delavayana Planch. I THEHR, 28 50 C T )5, i
WSS, A EAE R R 1,
*x1 HRER
ETRes FE A R A
Sl A. Humulifolia. var. heterophylla %% 3% fH ( Guiyang, Guizhou )
S2  A. Humulifolia. var. heterophylla 5t 5% FH ( Guiyang, Guizhou )
S3  A. Humulifolia. var. heterophylla % 27K ( Huishui , Guizhou )

S4 A, Humulifolia. var. heterophylla 5% %)l ( Anshun , Guizhou )
S5 A. Humulifolia. var. heterophylla 5% J>F-31( Pingba, Guizhou )

S6 A. delavayana HIMERET ( Duyun, Guizhou )
S7 A. delavayana FeMABS) ( Duyun , Guizhou )
S8 A. delavayana FeMARS) (Duyun, Guizhou )
S9 A. delavayana %J”EK‘F( Shiqgian, Guizhou )
S10 A. delavayana St HL{7K ( Huishui , Guizhou )
S11 A. delavayana e M 5% BH ( Guiyang, Guizhou )

2 HEHER

2.1 AR Bk 6w &

HWAMMARL 1.0 g KEHFRE, & THIEH S,
JIA 20 mL 1) 60% H B, /K IR R 42 2 b,
Pt ik SLUEWOK B HE T BRI 60% W A f# T 5
ml I, I E R B L, B, 13 0,45 pm 1%
FLUEE, BAS

2.2 RAITRBRIEIRYE &

B E TR B TR S (+) - LERR
I REIRE , T 60% P Al 5 53 501 1 1 & 4
o B JRE ) B — X IR i 2 R 0 A B BN ]
PARR B B — Xof TR i 9 980 7k Bk BE 20 531 O 0. 04
mg + mL™' 0.02 mg -+ mL™" 0. 83 mg - mL™ IR A
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X A, A
2.3 &Kt

3%+ Diamonsil - €, (250 mmx4. 6 mm, 5
m) SKEMIE K R 271 nm BETRCR 25 C HFREE R
10 wL; 3R 1 mL « min™ 5 JRENFHN 0. 1% BERR G
W(A)-ZJE(B)  BEEEVERL (0 ~22 min,5% B;22 ~
25 min,5% ~8% B ;25 ~40 min,8% B;40 ~ 50 min,
8% ~8.5%B) ,it5% 50 min, S35 5 X% IR & B
T R AT,

2.4.1 RGE ML R

RER 2. 17 WU i s i 2. 27 R
TRA X R W B 60% WA, T2, 37 i £4
TR T, 25 R BN, 2 F R TROR L e i
VERHZS FA WO T4 bl A i sk b 1,23
S UG 4 B I ] 5 95 T R I I P T S Y 4 B
) AH— 3, 20 B2 TR 4R Yl 1000 ,997 1000, U
AP R B EY KT 1.5, H UV OB il 2k
AR TR] , 388 A 5 DA & R (63 15 11 K 3000,
FRNZ BT IR RAE, W 1,

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50
25 AR (solution )

2

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50
PR THE R (sample solution )

3
1
A 2
N
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50

TRA T BRI ( Mixed reference solution )

1-%E T ( gallic acid ) s 2= ETIRHEE ( methyl gallate )
3- (+) -JLAZE ( (+) —catechin)

1 HPLC &itE

2.4.2 KPERRM AL

I3 R TR | (+) — LA R X IR S VA
%1 mL2 mL 4 mL.6 mL.8 mL 10 mL & 10 mL. &
s, B EFERMEE 1 mL.5 mL 10 mL 15 mL,
20 mL .25 mL ¥ 25 mL &, UL 60% B B T
ERBZIE  TE“2. 37 TR @38 5 ik RE 437, LA

MR ERE i (X)) B AR bR, I TE AR B (Y) S 9h A s
oxlbrEd 2 A R BRI 2,
F2 ERANP3 MESHERGE
W Il 75 U AT
BB T (gallic acid) Y=30. 172X+0.0922 10.00 ~100.0 0.9999
A TR (methyl gallate) Y=35.862X+0.2256 8.000 ~200.0 0.9999
(+)=JLIEZ ((+) ~catechin)  ¥=6.2559X+0.8829  200.0 ~2000 0.9999

2.4.3 KEEmEIAE

B2, 27 T R AR BRI VR, #6237 T T (8
TSRS VERE 6 WK, I0 R B TR & T W e
H(+) - LA R Ry m AL, 18 H RSD (i, Kk R
0.24% 0.25% 0. 11% ,¥/NTF 2. 0% , ALK
IR,
2.4.4 FEtkim

ST SFEMB R 1.0 o, KEBWRE , 1574217
WU 7 i 2 Bl S W, 4% 2. 37 T i Sk
TEERD P EOh2h 4h 6h 8h 12 h 24 h 48
h HEREAHT IR SR E TR K EFRFER S (+) -
JLA R R AL, 35 RSD {H, 4 %M 0.30% |
0.51% 0. 15% , ¥1/NTF 2. 0% , 45 F & ALK 5 i
TAE 48 h PEAAE
2.4.5 HEEMRAE

KB FREL ST SRS YA 6 0, B2 1.0 ¢ K
BERRAE  F 2. 17 TR 7 AT il A A i A R,
“2.37 IR ARG AR AT, M ERE TR VKE
FRRHERS (+) - LA R - i 50 58, 0 5ok
0.292 mg - g_1 .0. 093 mg - g_' .3.462 mg - g_l ,RSD
HMH1.6% 1.1% 1.9% ,4/NT 2.0% , £ W
ZOTIEREE R AT
2.4.6  JFERNSCRI S

K PRECE M SR S1 SR 9 1y, B Hh Y
0.5 ¢, BETHIEM T, 53 5##1:0.51:1.1:1.5
R AKT BE & $E BR <2, 17 3R 2 A R
VSR, 3“2, 37 TN A S S R ERE S BT, A SRR,
BEFR EETRTERS (+) - LR B-F3 ik
ROk 98.31% 98.17% 97. 68% , H: RSD 143
WH1.2% 1.8% 1.2% ,YJ/NT 2. 0% , %% )7
IR =

2.5 ABXARIERE T

Gy BIRG B HR 2. 4. 27 TF (1) ZR 5T A% B
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VSR, 2. 37 T S A5 R R T, LIV TR
KNS F AR S =f/f= (A XC,) /(AXC,) (A, .C,
S3R NS %) Bt i A TR FIVR BBE A, LC, 30 R
RN B 43 0 o B ) 0 T BRIV B ) TR B TR
SRR TR . (+) - LA R M IER T £,
foe BRI 3,

R3 3THSBS
HEREARY uL S Sue

1 0.826 4.703
2.5 0.828 4.748

5 0.822 4.771

10 0.820 4.770

15 0.828 4.772
20 0.830 4.757
25 0.818 4.782
SH5{E 0.825 4.863
RSD/ % 0.55 0.56

2.6 AAAARERFEBEER

2.6.1 AN[FEMARFRG X £ B 500

W2, 27 Wi N IR A X B W, ] Thermo Ul-
tiMate—3000 Y = &50RAH LAY, 4% <2, 37 WA 1% 4%
43 51 #EFE 0.9 mL/min, 1.00 mL/min Fl 1.1
mL/min AR, IC BB TR S TR TS
() - ILAEME R IR £, 5 foc 0,
39 h 0. 816 5 0. 475, RSD 43 %l M 0. 82% .
0.93% , A5 RIS RIARFRGL HE X 4 B 19 f 1E TG
i R
2.6.2  AN[EAEERXT £ H B

W2, 27 Wi IR A BR S W, ] Thermo Ul-
tiMate—3000 %Y =5 0 AH A RS A, #5“2. 37 TR A3k
2551 F 20 °C 25 C A1 30 CHERE T, i SR
B OEKE TR (+) - LR REmM, it
B fus'S fucBFEIME, 7305008 0. 836 5 4.788 ,RSD
SN 0.76% 1. 1% , 455 HRXT 5 B 1 f
(BTG . PR
2.6.3  N[FALES SRS £ E YRR

W 2. 27 T IR A X BRI, 430 T
AN A5 1) e ASOBAR B35 A B = FP AR Rl B5 1Y C g
TR “2. 37 T (A3 5 A BT, D SR IR
TR BETRAES (+) - LR, I E

ANFUCERAS RV ETERE ) £, 5 fc TBE, 53500
0.804 5 4.923 ,RSD 351 0 1.4% 2. 4% ; it [F)
— AR A OIS £, 5 fe W3 E, 53 9 7E
0.790 ~0. 818 5 4.777 ~5.084 ,RSD 434 0. 41%
~0.93% 5 0.44% ~0.63% ,YJ/NT 3% . 45HFE
WAL AT X & A 1 f (BTG 1 3 MR ), 445
R4,
F4 AWNREEFRAMEEHEZEER (n=3)
FEXTACIE R T AR R B [
fow et tw

Diamonsil Spursil-C,;  0.823 4.778  2.462 2.911

& ik

Thermo Hytimate-C,, 0.821 4.798 2.435 2.768
Phenomenex synergi  0.809 4.756  2.384  2.806
M (mean)  0.818 4.777 2.427 2.828

RSD/% 0.93 044 1.6 2.6

ThermoUnit 3000

Diamonsil Spursil-C,;  0.804 5.106 2.476 2.976

Thermo Hytimate-Cy;  0.807 5.091 2.448 2.816

Agilent 1100 Phenomenex synergi  0.793 5.056  2.402 2.870
SF-H){E (mean ) 0.801 5.084 2.442 2.887

RSD/ % 0.92  0.50 1.5 2.8

Diamonsil Spursil-C\;  0.813 4.980  2.455 2.847

Thermo Hytimate-=Cjs  0.802 4.921  2.442 2.827
SHIMADZU

Phenomenex synergi  0.803 4.934  2.428 2.831
LC-2030

451 (mean) 0.806 4.945 2.442 2.835
RSD/ % 0.75 0.63  0.55 0.37

Diamonsil Spursil-C,;  0.788 4.892  2.455 3.044
Thermo Hytimate-=Cys  0.794 4.904  2.444  2.850
Agilent 1260 Phenomenex synergi  0.789 4.860  2.356 2.903

F-H){E (mean ) 0.790 4.885 2.418 2.932

RSD/% 0.41 0.47 2.2 3.4
THH 0.804 4.923 2.432 2.871
RSD/% 1.4 2.4 1.4 2.7

2.7 FEmLA gy GEE 0 TALSRE K

SR AR 54 B st 100 S {3 9 S 15 00 2 43 € 3 et
FTREL, R “2. 27 35 R 1R A X RS, 43 0] F
AN RIS 14 w2 OB €335 1 B = R [) 5 1
Cs BT “2. 37 WUT 35 25 R 2 T, i i 1%
BT BTN (+) - LA R AL B I 1]
ARAEARXSOR B B[] 2,6 =t /tres) (L R FFIBLSY, S
NS TEEETRPEES (+) - LR R
PREEETEA RSD {H, 53510 1.4% 5 2.7% ,¥1/NT
3% . LEFFI AN FELES G E 145 L5 1

S
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HT O B 5 TR B A8 /0N Al P T e 000l o ) €2 335 0
N AR IV 4,

3 EmAEalESERSH

3.1 HRLSEFNT

BUSHRRZGM B R 20 1.0 o, KBRS, 42,17
TR 5 2 o A AR R, B 2. 37 T 3 Ak 1
HERESTHT ISR IR IR VR E TR RS (+) - JL
RE OGS BUE, DR BTN AR, 7 510k
FAAMR B | 183 5 A9 A — 0 22 932 1340 b 3
ST AR LA 5, SR SPSS 16. 0 B FxT
HAEAT M LU 0 BB S5 R 4R P>0.05, 38 3 Ff
HEMIT RS R LR FW 2SS, UL T
QAMS VEFESERRETM Z2 48 br 143 o 42 1 vh A 4
(R P A AT A T

x5 HRWELER(n=3)

RETFR BB TR (+)-JLKZE -
K5 /mgeg’ /mg g /mg g
g8 /% g8 % g8 /o
ESM  SCM ESM  SCM QAMS ESM SCM QAMS
St 0.315 0.319 1.1 0.103 0.101 0.103 1.1 3.689 3.791 3.793 1.6

2 0.218 0.221 1.1 0.057 0.058 0.057 1.0 2.961 3.004 3.002 0.81
S30.279 0.286 1.8 0.485 0.491 0.490 0.60 7.260 7.364 7.354 0.78
S40.273 0.278 1.3 0.144 0.143 0.141 1.4 3.681 3.623 3.624 0.91
S5 0.125 0.128 1.5 0.081 0.083 0.083 1.3 5.250 5.363 5.362 1.2
56 0.447 0.449 0.32 1.047 1.057 1.056 0.53 2.556 2.562 2.560 0.13
S70.430 0.432 0.30 0.269 0.277 0.273 1.5 1.033 1.043 1.041 0.52
S8 0.863 0.877 1.1 0.625 0.645 0.635 1.6 1.823 1.866 1.862 1.3
59 0.461 0.467 0.87 0.885 0.913 0.913 1.8 1.515 1.504 1.514 0.39
S10 0.448 0.456 1.3 0.466 0.470 0.468 0.38 1.531 1.580 1.570 1.6
S110.234 0.237 0.94 0.020 0.020 0.020 0.00 1.391 1.418 1.428 1.3

= =

3.2 &R 5

BB TIRMAM LR &R e TR
B 5 (+) - JLZE R 3 Rk ny- 2408, il i (hps://
www. genescloud. en/chart/GroupCirHeatmap ) #£17 73
BT S ILIR 2. BB AHTAE L1 SR 4 B
2,86 ~S10 F N —2K A>3, S8 Hh—K,
86.S7.89 .S10 JHA—2&, H¥oh =R %5 S1 ~
S5 .S11 RN F A2 WA WA 733,83 H A —
J¢,S1.,82 .S4.85 S11 I3 —3 R S11 & = 2Lt
%] ,S1 ~ S5 Y0 S g w4, AT WA R R Al

T ARV EAR —F H R T4 7 M0 b A A | T
PG ISy | BT A 2 A R R s, S
FOHAL =W R AETE— 2R, B2 hEER
RN 3 Pl & i 2 5, b (+) - LA
RomnEm THAM &, 456 ST EIES R
SIHTATAR, S8 B i Hh IR B R 1 % it i (0. 870
mg - g ), WK A S5 FEAR (0. 127 mg - g )Y
6.8 1% ;56 FE i TP & R HH R A9 & dRs (1. 053
mg + g™, HEAK S &SI B (0.02 mg - g7 ) Y
52 ff5S3 MR (+) - LR R W& =R (7. 326
mg - g '), WAL ST FEM(1.039 mg - ¢ ) AY
6.8 ;11 #HAE AL 3 S o 1 A B it el v BMIK
KM S3>85>81>84>86>S8>S2>59>810>87>S11, H:
HS3 RE S R 3 AN LA R i B (8. 097
mg -+ g ), HERARE S & S11(1.668 mg - g')
4.8, Z5 b 11 HEERRAE A TR B AL AL B S3 KR
(FMA BEARE)

Gallic Acid 0.00
Methyl Gallat

15
(+) —Catechin

S8 87 S10 S6 S9 S3 S5 SI11 S22 S1 s4

2 11 BERERM S EFHRE

4 wig

(D) AR AL LG -7K L LN -0. 1% W2
IKIEWR I -0. 1% BERR/KIFWE - 215 -0. 1%
BB K IS AN R0 2R 48, A5 R 3R R S -
0. 1% Wil /K 2 58 HEAT 1 JBE Uk i I W JE Xk, 73 15
FERCAT , LR FT DAD G0 25 X480 38 4 F
GREZ B TNl A E N TS &)
214.92 nm 5 271. 07 nm, BB TR T g 1455 R i
WK A 215,43 nm 5 271.71 nm, (+) - JLZE E
RGN K Hy 202. 74 nm 5 278.85 nm, i F 254
TR TR SR TR R 0 A AR R, A
SCEAE HEBAS 7 L 25 4 1 o0 & A IR ok
271 nm AR K ; 43 H% A Dimonsil -C g (4l
£1) . Thermo—Hytimate—C ; , Phenomenex synergy . Di-
amonsil Spursil—-C #7177 %%, 458 LA Dimonsil—C,
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B ROREAS 43 WIEE 20 °C 25 °C .30 °C FAG:
FEIR , S5 R0 FEIR N 25 °C I, 45 100 il (0 1 e A5
BA ST B) S, DR | A B RO B BT, £E bR e
“2. 37T T B S

(2) ARSI A [RASC#S AN [ o 3 A3 0 75 )
PR 45 BT AR X A 1E TR F AR XA B B TRD A RSD
HB/NT 5% , 454 QAMS 107 =22 B 5% 1 i 1 1k
HELELR i 45 B0 AR O ARG I PR B
AHXT O B B 18] 58 A2 HERR . SR T ESM 1% SCM % 5
QAMS ¥ FbA 11 HEZERRETM & B3 1 % 1, 45
BR,EETFRIEETRIERS (+)-JLEREW
K P {EYT>0. 05,3 Fp5 00 BT A5 1 s WA %
PR 22 52, F B EE ST (0 AR X A2 1E I 7 A )47 ]
{5 R E— B AE T QAMS Bk E hy 48 R 25 b 2 38
B B4 S 7 i, 45 A0 06 57 LA HC A Xof £ 18 it ] 52
B TE R EE Y 3% ~ -3% W, B F 1R T g
(+) = JLZR 2 BRI B )/ A6 A T P 30 22
A3k 2. 432/0. 825 2. 871/4. 863,

(3) SRR M 25 W28 Bl 2 i 28 | B A
FRR T2 A A A 5 3 B A AN )
FhaI A S A7 AE 22 5, Hool e S L2 B AE A,
SR 2530 22 5 TE A AU T B — Jl 40 1) 75 4
W5 Z RS 22 18] B AR EL AR FH DL R EATTAE AR I Y
RS UIAR S, TR, ASHIF 7 205 21 S R A B A
AN ] it ol 8RR B i 22 S o 23 LA R i 43
T HLS A,
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418 fLAL i A U i GRS o3 B Je sl v 5 i H
P 5T

BEvk 2 R 4R, Fekfst
(SEMAE R MR, 50 5EFH 550018)

W OE. BEA RN EREAK R A DT ORI, IR E A LB AT AT R, A Ak e 8 B R B AR A SR
¥, Fik Rk &2 AR ARILIE) (2015 SFi-) , %F 2023 537 M 4 &K1 6d B KA 5 BB bk i 2R A W A o b 47
¥y i8iE MALDI-TOF-MS 3475 £ B #7452 , ARB(FEA G R) S5 AU EHFATRIE SRR, BR 418 AR
PORARAER T, N AFRRAEK EAFRETALERBR, RORESATMBE =5 K31 S P 2Bt 63 4
FRAMHA, EET R 26 KA, u#@%wﬁoﬁ&méﬁﬂ@#m@ﬁuk#ﬁ%mé%@ﬁ%"”%* R K B RS
FEPE A At FALH 90.52% , 7 iZ EILAETAE TR A BB N E, BB A HRA kR0 T A R4 EBUNR K356 #
E W AEIE ik at B B R T SR by SR BT AT I R M AR A AT SR AT o R EE R R IR

KT, Ak, AWK KT oM, FiEERK

i E 5> 2 S TQ658 ERFRIRAD ; A M E S :1003-6563 (2025 )04-0038-07

Analysis of microbial contamination of 418 batches of cosmetics and study on the
applicability of detection methods

XUE Yonglan, TENG Yu,ZHOU Yingyou*

( Guizhou Food and Druglnspection Institute ,Guiyang 550004 , China)

Abstract; In this study we investigated the microbial contamination of cosmetics commercially available in
Guizhou Province, and studied the detection of pathogenic bacteria,so as to provide a scientific basis for the supervi-
sion and management of cosmetics. According to the Technical Specification for Safety of Cosmetics(2015 edition) ,
the microbiological test samples involved in the national cosmetics supervision sampling undertaken by Guizhou
Province in 2023 were inspected ,the contaminated bacteria were identified by MALDI-TOF-MS,and the detection
of pathogenic bacteria based on the Chinese Pharmacopoeia was studied. Among the 418 batches of samples, 17 bat-
ches were found to be unqualified ;the unqualified items were aerobic bacterial count,and mold and yeast results,
and all the unqualified samples were facial mask products. 63 contaminated bacterial samples were isolated and pu-
rified from 31 batches of samples,and 26 bacterial strains were identified jthe strains with high detection frequency
included Bacillus and conditional pathogenic bacterium Burkholderia cepacian. The detection rate of thermotolerant
coliform bacteria was 90.52% ,indicating that the reproducibility of the method was poor. In order to ensure the hy-
gienic safety of cosmetics, it is suggested that the spread of microorganisms be controlled from the source,the super-
vision of facial mask products be strengthened ,and the method applicability test be conducted before the detection
of thermotolerant coliform bacteria.

Keywords: cosmetics, microbiological inspection,identification , analysis, method applicability
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Molecular identification of Sylvirana guentheri from Ziyun, Guizhou”

WANG Wei, XIONG Rongchuan* , CHEN Hong, YAN Jiale, LI Xiaohua, CHEN Meng, HUANG Ying,
TIAN Jingxuan

(School of Biological Science and Technology , Liupanshui Normal University , Liupanshui 553004 , China)

Abstract .

Guizhou Province. DNA extraction and cloning of mitochondrial 16S rRNA gene fragment of the specimens were car-

In August 2018, five specimens of frogs were collected in Zongdi Town, Ziyun County, Anshun City,

ried out for further molecular phylogenetic analysis. The results showed that the 16S rRNA gene sequences of Ziyun
frogs and 17 homologous sequences of Sylvirana guentheri were clustered into a monophyletic clade with high sup-
port rates,and the genetic distance between the 16S rRNA gene sequences of Ziyun frogs and the homologous se-
quence of a sample collected near the type locality of Sylvirana guentheri( Fuzhou,Fujian)was smaller than the av-
erage intraspecific distance of most species in this study. Therefore, it is preliminarily determined that the specimens

belong to Sylvirana guentheri.
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K ( Sylvirana guentheri) , {5 2§ 33 1% W) Fh e
B2 DX 53 A7 0 SCRRIC 2%, Rt A 22 fd 114+ T
BOWH P M A HEA TR g o AR SO R A B 28
= BRTR K ERR A HEAT DNA B, 3 7 i H 4R fA
16S rRNA FE[H 5 BE (LU T ik 168 EN Y51 | i ]
I3 RGR B EWR T B R TR 1 A
$RE

1 #R57®

1.1 #RAAZ 8

7K EE ( Sylvirana guentheri) B fy 2018 4F 8
ARAFME LT E R B RZ S 15 ShrAs (£
1) BRI TS BRI 2= Be sh bR AR

1.2 % DNA RIRZ B0 B K BT 38

Ay FRE S 5 DNA SRR H 3R R R Be Ry
PCR "B )7 k2 IAAR IR 2 A OB, 9 3 B
5 HAR DNA FBER T LA T A Y TREAT PR/ A
AR BEATSlAL RN T, B34 B /)% 50 % 5 e
¥8K W Sylvirana latouchii 2% %7 P& 3 K 24 ( Genbank
RS MN241431)2281-2842 bp X [a] {7 & , % 17 @l
8 K #E 16S rRNA 4 3t [H ( Genbank & MU =
MN241431)841-1402 bp X Ja]{i7 &,

45
F1 FHARP IS FIER
Genbank o it
75 o . A5 R iR
1 Sylvirana guentheri MT560385 LPSZY2018081111 HMEx A5
2 Sylirana guentheri MT560386 [LPSZY2018081112 HM%x AH5T
3 Sylirana guentheri MT560387 LPSZY2018081113 HM%x A5
4 Syvirana guentheri MT560388 LPSZY2018081114 HM%% A5
5 Sylvirana guentheri MT560389 [LPSZY2018081115 HM%= A5
6 Sybirana guentheri AB859216 LPS13008 PR e
7 Sybirana guentheri AF206476  ROM 12573 LTI
8  Sybirana guentheri AF285215 TZ829 KA Genbank
9 Sylvirana guentheri  AF315151 ENil RIM
10 Sylirana guentheri  AY322287 VUB 0693 LTI
11 Sylirana guentheri DQ283265 A LTI
12 Sylvirana guentheri  DQ283267 ENil LTI
13 Sylvirana guentheri  DQ360001 SCUMH002 i@ =W [
14 Sylvirana guentheri  EUT54860  ZFMK 86372 R (]
15 Sybirana guentheri KF185060 ~ HNNU060435 — figfmp (1o
16 Sylvirana guentheri  KR827771 294D e
17 Syirana guentheri KR827772 20076264 e
18 Sylvirana guentheri KR827773 2007. 625 T I
19 Sylirana guentheri  KU840580 0005H g Y
20 Sylvirana guentheri KUS40582  AMS171666 T
21 Sylvirana guentheri KX269219 ~ SCUMH002C]  i#Emp=%

22 Hylarana of. umeralis KM069010 SDBDU 2009.1094  EfiJ¥ (20]

23 Humerana sp.  KR264090  USNM583186 Fifa) ]
24 Humerana miopus ~ EU604196 A KM Genbank
25 Humerana lateralis  AF206478 ROM 22153 i ()

USNM 520399 Gl P
7FMK.92555 iz 1)
28 Humerana lateralis  MG935828 USNM:Herp:523999  4iif) ~ [*
29 Humerana lateralis  MG935830 USNM:Herp.524000 %iif) — [*

26  Humerana lateralis ~ AF206479
27 Humerana lateralis  KF991279

30 Humerana lateralis  MG935831 ~ MBM-JBSI9852 il )
31 Humerana humeralis KUS89223  TASST AS70 EU
32 Humerana humeralis KUS589224  IASST AST1 EES
33 Humerana humeralis MG935823 USNM:Herp:583171  #ify) 23
34 Amnirana of. guentheri AF206494  ROM 25908 LTI

1.3 BAFEAFINTRERARRE 5

BT I A5 B T K B 16S 5L T 8 4 it AR
GenBank #5717 ## & b X} ( megablast) , F 2k Genbank
HI 17 ZRTROK I 168 PR NS P51, RN H 2
LI R ) Humerana lateralis , Humerana hume-
ralis , Humerana miopus 16S J¥ 3 1E R 4N 17 51 5 Ff
TESEN 81— b P A B 4 . S IRA RS 2
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AR ST iRt X BOHE B R AT HL Xt 2 6 07 6 3
BABIEE B (K2+G) , ] MEGA X™ ¥y
T RSP ( Maximum likelihood tree, ML tree) . 4F
$28 ( Neighbor—Joining Tree, NJ tree ) Fl 5 K & 2 H}
( Maximum Parsimony Tree, MP tree ), ffi F{ Mr-
bayes3. 210 g D1 PR AR ( Bayesian inference tree, Bl

tree) .

1.4 RAEEZITH

1 MEGA X! ,ﬁ@ﬁ Kimura2 —parameter FE T
THAR O 7 91 [ 1Y) 35 A4 R 5, el | AR 4R P 471
JRIEHI &, THE S R B DL K S RN B AR iR B,
fEH RE T geplo2™, 234l 3 F ] K 32 R st f%
PR BRI 1) 25 B O3 A 1 2, AR WYV K ek B 3T 2 ) b
TE 168 J A T At ] KA A 5 44 E B Y 322704 [X.
S, R TR KRR SR A A8 S HAB TR K
e [ DUP 81 Z T ) 8 A B S (3 2, NOTA VS NO1B)
PIRIT S mA R BRI

R2 FMRPEZRERZEREN 16S FIEEEREER

R R MG /M PN} FEIfH
NO1 VS NO2 0.070 0.102 0.076
NO1 VS NO3 0.077 0.125 0.090
NO1 VS N04 0.071 0.129 0.085
NO2 VS NO3 0.077 0.086 0.083
NO2 VS N04 0.102 0.104 0.103
NO3 VS N0o4 0.098 0.116 0. 106
NO1 VS NO1 0.000 0.016 0.005
NO3 VS NO3 0.000 0.025 0.012
NO4 VS N04 0.000 0.059 0.030
NOIA VS NO1B 0.000 0.012 0.004

2 #HR

2.1 PCR ¥ &M B4R

28 1% G HEEE JS FL Uk A, 51 4 P7/P8 b
£ 560 bp Z£ 47 19 3 K B Bt ( GenBank 2 B 5.
MT560385— MT560389 ) . J¥ 51| fifi 5t 20 1 A7 7 W] b
BT AT S 255 (A:30.4% ,T:24.2% ) ; GC
SEEMK(G:20.4% ,C:24.9%) ,

2.2 X &atk

B Fr AR TE 7K e 16S K2R F 31 #2538 Genbank

AT R XS, H5 Genbank ™Y E AT 18 7Kl 7 471
(AB859216 ) L ey, T 2% 17 /K EE 16S J¢
SIWERZSZE 7, [ IR 2R 5O RBGERY Humer-
ana lateralis , Humerana humeralis, Humerana miopus
16S 9IRS AR 7 51 45 Fif i Bk B e 1) — a2 A g
168 FFoEEdE . BT ARG LT /3 Hrrik
(ML BI NJ MP) XHZ B R R L TR, A
SCREARWESE AT 51 5 17 S0 KLk K 168
FENFFIN RN — DR (1, P AR R L%
1), [AE}, Humerana lateralis, Humerana humeralis
Humerana miopus 55 MY F Y 16S 5 ¥ 51 1, #R
IR R B S S, X R (F 1) . Humerana
lateralis( NO3) , Humerana humeralis (NO4) Wi~ 3% &
PR A — A SRR R 1 S FR (NOT \N09 )

KR827771 Sylvirana guentheri
EU754860 Sylvirana guentheri
AF285215 Sylvirana guentheri
KU840582 Sylvirana guentheri
DQ283265 Sylvirana guentheri
DQ283267 Sylvirana guentheri
AF206476 Sylvirana guentheri

AF206494 Amnirana cf. guentheri
AY322287 Sylvirana guentheri
KR827772 Sylvirana guentheri
MT560389

MT560387

— AF315151 Sylvirana guentheri
MT560386

MT560385

MT560388

KU840580 Sylvirana guentheri

NO1 KX269219 Sylvirana guentheri
DQ360001 Sylvirana guentheri
KR827773 Sylvirana guentheri
ABB859216 Sylvirana guentheri
KF185060 Sylvirana guentheri

— NO5 NO2 EU604196 Humerana miopus

NoO3

N7~ AF206478 Humerana lateralis
KF991279 Humerana lateralis
MG935831 Humerana lateralis
KR264090 Humerana sp.
MG935828 Humerana lateralis
AF206479 Humerana lateralis
N10 MG935830 Humerana lateralis
MG935823 Humerana humeralis
KM069010 Hylarana cf. humeralis
KU589224 Humerana humeralis
KU589223 Humerana humeralis

N09

—_—
0.01
NO1 NO3 NO4 NO5 NO6 NO7 NO8 NO9
Bl | 99 100 100 97 99 100 64 99
ML 85 95 91 84 85 99 64 75
MP 100 100 83 65 100 99 69 99
NJ 100 100 99 80 100 100 79 100

B1 BT 16S FIHESMENDSEMREEXIXIRE
FEFEMENRELBER R IRFE

2.3 WMKE¥ER

%R NIF IR AL B 2 4E 0. 03 LA, 32
ZRIARAEFE B Z7E0.07 DL E (K2, B 2), BHhE:
BREYIE , T FR NO4 PR 51 18] 382 4% 0 5 43 A5 A6 P4
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HAEBNXE(E2),

|
|
NO4 VS N04
NO3 VS N04

NO2 VS N04 o
s 1 LN
4 NO2 VS NO3 ‘0. "
i
ﬁ 0.05
NOIA VS NOIB -

| 0.00
NOI VS NO4 ————— R
NO1 VS NO3

. i
NO1 VS NO1

0.00 0.05
iR

2 AMRBFZRERZEN 16S FIlEE
EETESHLEHE

3 @RS

3.1 X EA ARG EES

ARWFFEEINY I T S 5 = B KR A Y
ZRIR 16S rRNA FENFR T P51, 220 B4 (NT) |
HRORTE 29 (MP) | RAMARTE (ML) 10T -7 2%
(BI) A RN B R G o0, A NF 515
TR 7K e ) 57 91 LA v 1) SRR3R 3R g — N Sr 3R
(NO1) . [AIEf, #h#E ( Humerana lateralis , Humerana
humeralis , Humerana miopus ) 43 W & W, 3 /> 32 &
(NO2 ,NO3 B NO4) , HIET 4 B[R 9 R G 7
PR B RS B T B 1 SRR (R 1) . MR
Genbank 45, N03 32 &2 H (197 5 4RIC 28 Humera-
na lateralis , HiZ 3L F A B LR B0, 8 HAE g —
RPN S HF SR —E WIS, R, RN
.4 T R G o0 A 7 AR SRt — A ar e
NO7 71 NO8 P4l 57 32 &, H NO7 SRR,
FEAET AP R R S R AT RE . & No4 L ff
TERAARIE L

NOT FiI NO3 3z 5 PA ¥ J 41 ] 3 % s g A5, G
GARRERSY INA BN (H U4 3 AN o = T
SR S FR,NOL S TR IK I Sylvirana guentheri,

NO3 & Humerana lateralis, NO2 SZ 2B HA 1 FKF
B A8 5 HoAth 52 R (135 A% #E B3 4345 (101 NOT VS NO2,
NO2 VS NO3 ) & fift (] 38 4% BE 85 431 FRAE, 108 R 9
ML R B Humerana miopus, NO4 2 Z Wi &5
BT ATE AN B S X ] XJR] 1 (Z2) RN
LI B A REAE, X 8] 2 (£7) 5 A Rl N s 1% iR
[0 i P 1 e = B (R 1B R S I =
N3 N 53 P SCRPR S 9 SR (T 1,N09
N10) ,NO9 F it 2k H BB, N10 K R H 4 fa) (£
1), P TE — R 19 23 ] DCRR , PG 4 NO4 52 &
NS &AM, Bl Humerana humeralis TN 7] BE
A B TE

3.2 BRI ERFEGHSTERE

AWFFE R H I 5 FE K 22 50 5 —1
TRREA R (NOL LR . — Ay, ik
TRERRKT 959, KR K LHRKT
70% ) B R 2% S R A B T A Dk (GRS HE) o Al
B, AW 55 — 4% A 2 b R BE T )
(KF185060 , 7= Hiu 4 #48 JH ) 14388 7% 1 15 4 0. 0038,
INTF16S 751 E 3 B 1A 1) o N ST 24 AL E 8 (3%
2), [ /NFRZ8052 2 (NO1 ,N02 \NO3 | NO4 ) 114
PP AL EE B F I 81 45 At 7K e ) V5
HIJ 1] 1355 P 25 (NOTA VS NO1B) A8 i 5 4%
FEBS X (K 2), BB, Ph B ubds LREA i o b A
N & TR K E

4 Bigt

SR MRS 5 EOR S B S HE R AR
SCANSE [F) A AE S 3 A7 il g s i
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ARaTA2' M RPPA AR
(" HEBEME, M RS 5583007 FONBMABE SR ILHIGEIRIF T, B BEBH 550001)

B OE. ARBAZE 2020—2023 F ) HTF EA EAREACT R R IAT SO, BIE T A BT BN BRILKAF) A T A
B, R A (1)2020 £—2023 45 HF BANBREARZIAR Y ERmBER Y gHH E@REMT 1872.97 hm®;(2)
2020 F—2023 F 37 B BARA R AA TR AR F I B A RRKRGOREFER, LEZTER LIS TR
PGV F AN EFR T EAHMA, TR MK 2020 F—2023 F39H 5 W, [ BARBAL 2022 4 2023 FH Y 25
K

KR, WITBANEKR IETL LZRE

hESHES.S757.2 CERERIRAD A XEHS :1003-6563 (2025 ) 04-0049-04

Dynamic changes of local public welfare forests in Longli County
DU Qiancheng' ,XIE Gang®* ,DU Yafei'

(' Longli Forestry Bureau,Duyun 558300, China ;* Guizhou Institute of Mountain Resources , Guizhou Academy of Sci-
ences , Guiyang 550001 ,China)

Abstract; Based on the optimization and adjustment results of local public welfare forests in Longli County from
2020 to 2023 ,the current situation and dynamic changes of local public welfare forests were analyzed. The results
showed that from 2020 to 2023 ,the area of local public welfare forests showed a trend of first decreasing, then in-
creasing,and then decreasing again,with a total area increase of 1872.97 hectares. From 2020 to 2023 ,the area of
local public welfare forests originating from artificial forests increased year by year,while the area originating from
natural forests decreased year by year. The total amount of local public welfare forests showed a trend of first in-
creasing and then decreasing. The protection level of local public welfare forests was mainly Level III. Level II and
I forests existed from 2020 to 2023 ,while Level I forests only existed in 2022 and 2023.

Keywords: local public welfare forest,dynamic changes, Longli County

N MO [ ARG A SR 2 RN IIREZ AR (BT ARAFAE AR M AN SE 2 5 B AR
ARSI AR R BN , LR AR S AR R ROR AR ) T ST, s N
oy R H AR E AR IR L AR HE P AR ARYR IR BN AR AL, U A H Jr G0 7 MR

BEERIN N E R RN M I RN . 8 SR TS Z I REM R & RN ZRAR G IR nT 2R
%2023 4, b LB 35 AR AL 45609. 9 hm® i RAERIER RS

FRINZEMK 16493.33 hm?, 5 36. 16% ; Hi 7 R\ 15

P 29116.57 hm®, /5 63.84% , Zt mMAAN#A 1 HREXEEIR
ZAREERHLE BT 5 S R R, My G AR E

a2 (A A0 Je B AP i A SRR R R, A S IR S T LB T o b, B T A A B IR
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Pk, HiAL K4 106°45718" ~ 107°15'1", dL 4 26°
10'19" ~26°49'33" 2 [a], LA Rl | L &34 ) 4
R, A R g, JE G NI R KR
X, E SR 14.8 °C |, AFE B K i 1199. 8 mm,
BRI, EELURIRRAE MO &, it 32
T SR ARG R B R M e
AR AERF S R HEARR B E AR PO
BREARW PN T, B4 S E2A ke 2k BF LA
BPREAE  E AR S WA R T K R R
X KB ZEIH A, RN 63.41%

2 WIRAE

AT 2020—2023 4 Hb 5 0N 35 ARG AL B AR B
i, R FIXF H A AT 5 vk, R i 7 2 5 bR 2t IR
PRI G EBE AS AL AT b He g, TR s A ARk
i,

3 HERS5HMW

3.1 wEaBRTIAER

M2 1 71,2020 4E—2023 4EH 75 9%\ 75 AR T
PRI I 500 ek /0 S5 BG n Pe0 Y #2021 4F L
2020 4/ 905. 21 hm?*, F[& 3. 32% ;2022 4 It
2021 4EHE/N 5110. 76 hm®, T+ 19. 40% ;2023 4F 1
2022 4EUE /L 2332. 58 hm?®, F & 7. 42% ,{H 1 2020
AERANN 1872.97 hm®, ETF 6. 87% , F¥ A bh 1 A1
BRAEHENN, ATpRCHE | B MR b 2R AR D | R BMR R b
2021 4F¥E NG 2022 4Fk D, AR B 2020—2022
AR A H 2023 AR UG N5 JC ST AR AR 2021
AEPL A 19.09 hm? Ji,2022 4F 2023 4R T A5
FUBR M BRI A Bl AR 7 M A 2020 4 43 A,
2021—2023 4E¥TC53 i

1 HEEMBHESEITR(hm’)

I Wk RRECEDE MM I
@\ A T Bk HHk
g 1 RMB IR L e T e e

2020 27243.60 15979.55 44.00 45.29 10660.48 67.06 122.57 124.41 200.25
2021 26338.39 19298.98 35.56 43.51 6836.72 80.18 19.09 24.35
2022 31449.15 26017.74 26.42 5396.33  7.84 0.82

2023 29116.57 21775.66 22.79 0.07 7305.57 6.79 5.609

3.2 ARRAR@REEIL

FH% 2 FTAN, M7 9N g MRS T 32 88 DL TR
hE, HEEREE TG TR, 2020 4°—2022
A 13209. 75 hm?® ZFAERE 3 18731, 66 hm” ,2023 4F
TFEZE 17361. 86 hm®, MR E545 5347, 2020 4,
THE AR I AR R SR AR (7 H 3k 76. 15% , 2 J5 B 4F
6, #% 2 2023 4EV 3751. 70 hm?, (5AS B R AR R
1 31.92% ; AT AR, 2020 4EHEAMHL 5 HAL N
2.38% ,2020 ¥/ E 149. 35 hm® J5,2022 4F
2023 AFEHA @I AN, #% & 2023 4F ik F) 3553, 87 hm?,
A AN TR SR 19 20, 47% 880 T 18. 09 N
I1 R, 2020 4E—2023 4F EIE N N THRIR BT
SRR SN NI o e N A U A R
T RN 35 MRARARAE AR B4 M -

K2 HBEERIERITR(hn’)

A R Rk - LN
LU VU VRN o 5 O 5.
3986.63 3235.98 413 10346.51
930.74 6237.89 153 3.9 6687.38
M4 8IL0 4% 4199.82 0.82
175472 7998.21 4.19 315170 0.61

BE EE R TibE frib i

00 1

ol
Kk

M 1

M 1

2020 13209.75

3364.21

2743.57 44.00 41.15 313.9 67.06
3061.09 34.03 39.56 149.35 80.18
7505.84 21.48 1196.51 7.84
3177.45 18.60 0.07 3553.87 6.79 5.08

|
2021 1
AT
202 1
2023 1

1
1
8731.66 1
1

7361.86

2020 447.23 122.57 124.41 200.25

M B4 5.4 3.8 1.3
Tl

m
0

3.3 FAEAKRFFRHESTIHER

FH 3 AL, M7 A ts MR ORI S R 2R T
g%, T 4%, I 2k 2020 4E—2023 44 404, 1
RAMRHBAL 2022 4F 2023 4G DA, iR R 5
y2 JIEEE ey (NG RN R DI | TOB D &/ n N 2
BUE 5N EA e Bk, M 2RZ549 081, 1
R A TR A MRS R AR ARt | S R R
LN | 7 N B Ay N e B P B TN = 5
G LT TR S T bk o 45 2 bRh 2 Al
BI040, B BT R TR
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®3 BAPERHTELBEREITR (hn’)

Wy at e o CWRIR L S

1 e e T e
2020

14 2021
2022 304.32  267.68 36.63
2023 299.77  264.71 35.06
2020 4611.37 2748.50 10.08 0.76 1751.55 13.59 31.10 20.06 35.73

1% 2021 503.72  381.16 120.85 0.43 1.27
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Principal component analysis and irrigation suitability analysis of groundwater in
metal mines *

FENG Juan, CHEN Cheng, YANG Lei, YANG Wen,HU Deyong, CUI Yunxiang

(The 105 Geological Team ,Guizhou Institute of Geological and Mineral Resources and Development ,Guiyang 550018 ,China)

Abstract ;

on the characteristics of the main elements in the groundwater, the irrigation indexes including sodium adsorption ra-

In order to reveal the irrigation suitability of groundwater in a metal mine in Guizhou Province, based

tio( SAR) , sodium content( SC) , residual sodium carbonate ( RSC) and irrigation coefficient ( K, ) were comprehen-
sively evaluated. The results showed that Ca®* and HCO; were the main cations and anions in the shallow spring wa-
ter. The pit water was controlled by ionic alternating adsorption, and its soluble ion content and TDS content were
high. Based on the calculation results of irrigation suitability index,the shallow spring water and shallow abandoned
pit water in the study area were suitable for irrigation , while the deep pit water was not suitable for direct irrigation.
This study has provided a theoretical basis for the rational utilization of groundwater resources in metal mines,and is
helpful to the restoration and sustainable development of water ecological environment in mines.

Keywords: metal mine,pit water,hydrochemical characteristics, irrigation
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He T ALOS DEM Bz bt i B L s I 22 S Fp A F 58

REHE, S % FHB B 2 FER
(FMB LS SRR DO, 500 5 550002)

W E., AHBHEAFALRRAAASRAFRAIRGEEAN, XS R LELASKIHELTAFARETE,
HKATMBHRE =dZH RGN = 8 5 E, TAHZH R LR A 2 AN IR ZREHRF AL K
AL ALOS 12.5 m £ # %69 DEM FHRERZHHRE TN B RGH AL, AL LR S o 58 7R, #R
SR A (1) TN L33 46.49 77 8 P34 5 E 75,32 B/ R, E SRS A 48.96 77 B T3 LiE 5 E 4 33,99
B/ BT, M B RLEFEERT=dE R (2) XM &R ERBELA 500 ~1500 m, EZ5HEF = HZHH L FHREA
21.0°, b3k vk L@ AR A s & 2 32.66% ; #o TG ALRE SR P 5 A 42 300 ~900 m Z 18] ALK K T 900 m #9 @RI E R 10% ;
(3) =@ & R ZREIKA 1000 ~2500 m, EARSMEF = Fw F AU L FREA 22.18° B3l L@Rey AL ESN
40.42% W ATKJE 4 300 ~ 1500 m, A& K F 900 m ¢ @A € Fik 40.74% ; (4) ks L B M AN A d b Ad B
k5 % T HARH A,

X$#iE: ALOS DEM, 3 /R L3 3o B F, 2 F4 4

hE 5SS P931 XEkFRIZED . A X EHS :1003-6563 (2025 ) 04-0056-07

Study on difference characteristics of mountain topography of Yunnan—Guizhou
Plateau based on ALOS DEM”

SONG Shanhai, HU Feng, GU Shuhong , DUAN Ying, LI Huixuan

( Guizhou Ecological Meteorology and Agrometeorology Center ,Guiyang 550002 ,China)

Abstract; Topographic characteristics are important parameters influencing the mountain weather system and at-
mospheric circulation process. The mountains of Yunnan—Guizhou Plateau have significant spatial heterogeneity in
vertical and horizontal gradients. Exploring the mountainous terrain characteristics and spatial differentiation patterns
between the Guizhou Plateau and the Yunnan Plateau can provide scientific reference for the prediction and mecha-
nism research of plateau mountain weather systems. This article uses ALOS 12.5 m DEM data to extract the topo-
graphic parameters of the Yunnan Plateau and the Guizhou Plateau, and quantitatively compares and analyzes the
similarities and differences between the two. The research results show that: (1) The number of peaks in Guizhou is
464900 , with an average peak density of 75.32 per unit;the number of peaks in Yunnan is 489600 , with an average
peak density of 33.99 per unit. The peak density of the Guizhou Plateau is higher than that of the Yunnan Plateau.
(2)The altitude of the Guizhou Plateau is between 500 m and 1500 m,mainly distributed on the second and third
steps ; the average slope is 21.0°,and the proportion of area above steep slopes is 32. 66% ;the terrain undulation is
concentrated between 300 m and 900 m, and the area with undulation greater than 900 m is less than 10% . (3) The
altitude of the Yunnan Plateau is between 1000 m and 2500m, mainly distributed on the third, fourth, and fifth
steps ; the average slope is 22. 18° ,and the proportion of area above steep slopes is 40.42% ;the terrain undulation

range from 300 m to 1500 m,and the area with undulation greater than 900 m is 40. 74% . (4 ) In terms of slope ori-
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entation ,the proportion of south,north,southeast,and northwest slopes are more than other slope orientations in both

provinces.
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Soil physicochemical properties in Rosa roxburghii orchards in rocky desertifica-
tion mountainous areas”

LIU Ni,LI Lang, WU Di*

( Guizhou Institute of Mountain Resources , Guizhou Academy of Sciences , Guiyang 550001 ,China)

Abstract; In order to investigate the differences in soil physicochemical properties in Rosa roxburghii orchards
with different degrees of rocky desertification ,the physical properties and nutrient content of soil in Rosa roxburghii
orchards with mild, moderate ,and severe rocky desertification were measured and analyzed. The results showed that
the soil bulk density increased with the increase of rocky desertification degree and soil depth. The field water hold-
ing capacity and non—capillary porosity decreased with the increase of rocky desertification degree and soil depth,
and there were significant differences. The differences in soil moisture content and capillary porosity were not signifi-
cant. There were significant differences in soil organic matter, total nitrogen, total phosphorus,and alkaline nitrogen
among different levels of rocky desertification,and the overall trend was the same. The content of each indicator de-
creased with the increase of rocky desertification degree,and the soil nutrient content of the mild—rocky—desertifica-
tion areas was generally higher than that in moderate— and severe—rocky—desertification areas. There was no signifi-
cant difference in total potassium,available potassium,available phosphorus,and pH content among different levels
of rocky desertification.

Keywords: rocky desertification, Rosa roxburghii,soil physical properties,soil chemical properties

HI%BL (Rosa roxburghii Tratt) A iRl &k m £ (MY FMNE, LR 5L & & AR e i) 2 Fh i
EEVEMNEAR, BERESA MY, RN AT CR AR CEARS, DHE4EAER C R
7L o DN X WA, AR SRS RN 8, A C Z BT SRR, AL Fh T RS
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HPLC-MS/MS LMl kb G R ML HiEE B
33+

BIAM 3k EA
(B K EE AR FE N FH RO, B0 5RFH 550014)

B OE., ARBEIT HRRMEE-BIEFTEMN(HPLC-MS/MS) # M Z RFEFTHELT S RES B e bn ik,
BB 0.2% FERERIEIR, A C+PSA+GCB 444, 4 Agilent InfinityLab Poroshell 120 HILIC-Z A& 4% A 4 B 2k BLAL
R,AFE(0.1% FER) A2 0. 1% T BRARZERE AR FARTH B, REARFRRERAFESZIMr kAR EES T
BXTELZRLEMN G FEHFTEE, EFEN.£0002~02pg-ml ' CEAAN, THEEFASREELZBEARRARGEL
AP EEE AR AR RBK(R)HKRT0.995;£0.02 mg - kg' 0.1 mg- kg 2.0 mg - kg 893 AR F+T, ThEE
P EDICFE A 86% ~104% ,ABXTAR R E(RSD) H 1.8% ~5.9% ; 3 7B B FH @ E A 5% ~93% ,RSD H 2.6% ~
6.3% , A kBRI Pk EH,TERATRAFPTHEEAFSLREL B RN,

FEF: HPLC-MS/MS, %%, ThEL, 27 EEB

FES S TS207.3 SCRRARIZED A X E YRS :1003-6563 (2025 ) 04-0066-05

Determination of ningnanmycin and polyoxin B residues in fruits and vegetables
by HPLC-MS/MS

ZHOU Rencai,ZHANG Jie*

( Guizhou Testing Technology Research and Application Center , Guiyang 550014 ,China)

Abstract: A rapid determination method for ningnanmyecin and polyoxin B in fruits and vegetables by HPLC-MS/
MS was developed. The samples underwent extraction with 0. 2% formic acid solution, followed by purification with
C,3 tPSA+GCB. They were then separated on an Agilent InfinityLab Poroshell 120 HILIC-Z column by gradient e-
lution with methanol (0. 1% formic acid) and 0. 1% formic acid solution as the mobile phase. The samples were
scanned by the fruit and vegetable matrix—matched standard curve external standard method for quantification under
positive ion mode of multi —reaction monitoring electrospray. The findings demonstrated that ningnanmycin and
polyoxin B had good linear relationship in various fruit and vegetable matrix within the range of 0. 002 wg - mL'to
0.2 pg - mL™'(R*>0.995). Under three spiking levels(0.02 mg * kg™ ,0. 1 mg - kg™ ,and 2.0 mg + kg™ ) , the
average recovery of ningnanmycin was between 86% and 104% ,with RSDs between 1. 8% and 5. 9% ,and the av-
erage recovery of polyoxin B was between 75% and 93% ,with RSDs between 2. 6% and 6. 3% . The method is sim-
ple,fast and precise,suitable for the simultaneous detection of ningnanmycin and polyoxin B in fruits and vegeta-
bles.

Keywords: HPLC-MS/MS, fruits and vegetables , ningnanmycin , polyoxin B

T RI% 2R (ningnanmycin) & P EBEBERARE  WIWTSEETIA A EAT B 3 R0V B0 M A K
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R Ep AR R—RER KT S8 A
BRI AT T B IR 22 R A R R B
¥, ZHiEE B(polyoxin B) XKL A FE X, BT
BE WL AR BE A A IR BT A R R B
PP T, TR TR A RE L T B AR AR,
TR AR 0 L BE AN BEHEA T AE ) B L, S BURTASE T, &
AR AL, 32 T RS A BT s 7% s, F8 4L
I, AL DRBERG | A 4 KA, AR R B AR
W, FREEIR , NS BB R R % 2 25 2 R e
E 0T HAr, IRE B IC X 2 R 25 0T TR
P D SRR R 2R ET

H AT m 2 2 R 7 A X R U £ TR
(07 e SRR A £ 335 — 5 MG I 2 05 | v R A
- BT A Z P R B E AR
T BT K- Bk R ROk AR
T R RO A 3 — O R R A I B A
R WA - A R R AR (HR LR GE
[ K SR S T i TR R R 2 H & & B 5%
Bk, IE R M S B R AR E &5 AR 2558
B RKRR ) (GB 2763—2021) h it THEE M £
YU R B W E (A8 I i B, H IR R A
Mk, BRTHERMZYER B MEH &
RIS RN (H R Lz AR AR AR T TR R R
S, BT DR 0 B A A 2, TR,
AFF 98 HAE K SR 58 rp ok B Ay vk A
X,

1 iR ES

L1 A& XA A4

1290-6470 FY =0 AH 6 3543 — BB 56 B i1 ( 55
FE ZHEAS /N F] ) 5 1LT2002 BYHL KA (H R AR
3] sHT165 AU i 5 20 B0 AL (I e WA AL
AR ) 5 B P R D A (R G A AR AT BR
25H]) s XW=80A iR HETR A i (K BRI A R
NEIDIN

CHE (HPLC 9%, g5 S 5 B e A A FRA
Al) s R (HPLC 2%, i 2 s g B e A BR A
Al) s TGS LR A R (C g ) W& - N 3k
REREALRERS (PSA) A1 51k 7k BA (GCB) (22 [ %4
BN T 3 S2u6 K A Ak, i Milli-Q 4l /K HL
(3£ HE Millipore A F]) i #5;0. 22 pm PTFE £ )8

(s SR R B A BR A D)
1.2 ARAEZE IR B B

T4, 43 HC0. 50 mL 1 T R B B AR R
(HREEH 100 pg - mL™" REBTRBERHH A BRA 7))
MZ TR R B ARHER R (IR EE) R T 5 mL
EET ., AR5, HEA 0.2% PRI KIE R
PEATE R I AT IR TR &, Tl 48 11 i v B2 hy
10. 00 pg + mL ™" FOBRIERK &AWL, LR WAE 0 ~4 C
NRAF RN 1A A R BOE R R R
T 10 mL AR, BT S 0. 2% MR YK
EWGHAT E AT iR IR G, 15 B BT WK B 1,00
g+ mL™ IR AR UE T RV, M R RIREAE 0 ~ 4
CIRAE, AR 1 A H &G FxiR S hRiEH
TR0 P 35 0 22 A i i MBI e A () e B A B, il 7
RS B R W E N 0.002 pg - mL7', 0.005
pg - mL™" 0.01 pg - mL™".0.02 pg - mL™,0.05
pg - mL™ 0. 10 pg - mL™" 0.20 wg - mL™ A SR #E 3
JEARE AR, I Tl PR B S

1.3 Hamars®

HERIFRIL 10. 00 g OFRS BT 50 ml (1) HZE
OB A 15 mL 19 0. 2% W KA, IF HET R
IR A DL BURE &, BSETE] 28 5 ming, B, 7€ 4000
/minf B LM FEO S mln,mi{%(& 1.5 mL,
A% 50 mg C, .50 mg PSA F125 mg GCB 4tk
R 2 mL E AL RIER A 1 ming ZJ5, 7
12000 r/min &0 3 min, JFiE it 0. 22 wm AL
UEIEOR AR e 7% 2 A, LUAE HPLC -MS/MS
ME .

1.4 5 &H

1.4.1 gk

{3  Agilent Infinity Lab Poroshell 120 HILIC
~7(2.1x100 mm,1.9 pm, & FEZHHRAT]) ;i sh
FH A0, 1% FRRKEER, T shAH B 0. 1% B R FH
W4 ;0. 3 mL/min; #EiR .40 °C; PEREIRF 2.0 pL;
TRBIAHBE VR AR LR 1,
1.4.2  Juigk A

22 I 07 W FEL I 55 1F 5 F- (ESI) BUH ;B
M HLE 3.5 kV; 5L A% K J1:310 kPa; TS0
10 Lo+ min™' TR 320 C 5 B 11
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T T S N LIRS . == +ESITIC MRM Frag=110.0V CID@** ( ##-5%% )
L - min ’ iﬁ —L‘/ﬂnE N 350 OC 4 ﬂm ﬂ% EE‘E : 1000 V 4 Tﬁ‘j 500004 NNMS&DKMS-0001.d
LR ZPUER B AYLRE I A2 520 0 ( MRM ) 45000 .
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£ 2 o 350001 i
) £30000 i
F1 RSB ERBR Y 2425000+ polymysing ||
20000 Ty
i ] bikd LA % 15000 ;‘ H
/min /(mL + min™") A B 100004 i ‘ “
5000 nd
0 0.3 30 70 S I VA S
i 6 & 10 D
2 0.3 30 70 IR [H]/min
3 0.3 40 60 I TEHERENMZNERB LBETREEHR
8 0.3 40 60
8.01 0.3 30 70 2.1.2 /ﬁ@j*ﬁiﬁfﬁ%
10 0.3 30 70

R2 THEXR.ZHEZ BWARBNEME kAN

(MRM) &%
e fREmE BET FET KR MHERE #ifEEE
" /min /(m/z) /(miz)  /ms N JeV
315.1 125 110 16
FHTEE 7.48 444.2
3315 125 110 12
. 366.2 125 110 20
ZHTHEB 6.42 508.2
490.1° 125 110 13

I ERET,

2 HREITE

2.1 & TA

2.1.1  EEHEket

A 2% B RGN H ] B TORR (0 1A TR AR Cy
Cp EIMHHE MTTHERMZYER B EH
By X ELA w5 7R 3 3 S A € 5 A L uf
DI SR R B 1, PRI, AR SCiE B HILIC 28 6833
FEHEAT 438, DB 32 = 43 T A%, X LE Agilent
InfinityLab Poroshell 120 HILIC-Z(2. 1x100 mm,1.9
pum) 5 Agilent ZORBAX RRHD HILIC Plus (2. 1x
100 mm, 1.8 pm) 3X P AN [R] 4 €0 135 A 7 7K 2R e
KRB THERMZYIER B WRCRN, 451 %E
B, {8 ] Poroshell 120 HILIC-Z &3 k¥ 14 43 55 M g
B, H I S B AR, A I R 4
MM {4 ZORBAX RRHD HILIC Plus & it i}, I
K E KO MRS, HIL, &k # Po-
roshell 120 HILIC—Z 3% A 38 47 %6 BE P& 43 25 5
¥, THEZMZHER B AE FROSERILE 1,

St NE-7K HEE-7K 0. 1% R ZHE-0. 1% H
RN 0. 1% HR FH EE-0. 1% W R/K I X 4
FIAS R AR AT LL 3L, B TR B AT T F 55
RMZPR R B EBSEVEB A TR, F5
gEILRI  ZEME R 0. 1% R FH I -0. 1% B R /K%
WAE R TRSNAHES , TR R M PR E B 1Y W (EH
R ABTEWETE 1 20 T A 3 M s A S, X —
ML, IR T THERMEIER B 1Y
FE2ELER LA T NG B 5908 PE T AL [R) 5235, 7R IEAR K
BAALRISIET | BRIE PR T A R T S A TE 1
PR, 6 0. 1% H R H BE-0. 1% KIS WAE R
L S B R BRI S 4

2.2 ATARE GRS

2.2.1  $REGH R

THERXMEYER B Y R b a
Yy, X el S WFETR TR | 2R LIRS ML %
il P ASEAVG T Y B v VS A EE U R it AR B
MAEBPE PR EE TR ANER I, H 78 R 1k 0 vk 2 855 e )
PREFRRE . I, ARWFE L 0. 4% 0.3% 0.2% |
0. 1% W R 7K B ali KA R BB ], -7 AN R A g%
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o T A 7 A I 5T B 400 5 0. 2% H R /K
PR
2.2.2 #fe i nyakst
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F B IR 60% ZeA , FHofbd Ak ) b it 1
MFTHERMEZHER B R & T 70%
XA AL K B NI, 5 4 3 0 5]
(PSA) BASE AT BRI ; B4R GCB 1HK
SRATIFPE H T TSR MEZHEER B ERK
PR T 454 1) 3B P18 4, GCB X H LT AN W i,
Sh3E IV B 22 R R R G A AL B AR 56 6 % 50
mg C,,+50 mg PSA+25 mg GCB M5 bab 51

2.3 MK AR AKX AR HIR

M3 AL THERMEZIER B FEHREK
J£0.002 ~0.2 pg « mL™ 5 I, 7EAS [ 38 5 (B
BE, AL B B AR G R R AT, AH G R AL
(R) KT 0.995, UL 3 £5(5 M oA th 7E 7K R Bk
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LEESERS S G 3
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3-5UR-2,6- U5 HE -2, 3 - AR -4 - IR LA
AR

RPI, TleL AR LTaF NELA,FEFL RERK
(BN EZ R 25268, 5o SRFH 550025)

O E. BRAA3-RRKR-2,6-=F K2 3-ZAk%-4-F IR CEAT AWM SR T %, IF TR B AR WG SR A H
FAE, FiR AT A RIFE S5 F Moy ABERAC RS A ek MRS 78 7] AEAC R AP & R A Ao 8 b0 4 AN @At
BB EM AR B 2-(2-BR-2-F A D LAY AR LB AP A BRA, S REM SHRG BN ASY; E24
T'H NMR #"C NMR #E# T4 MEIE, R, TR T 3-8RK-2,6-=F K -2 3-— Ak b-4-VR LEFTE M SR T %
B RAL, AR T 10 MTESD, = FENT 64.5% ~82.3% Z 18], Lk TR 3I-AK-2,6-=5 -2 3-ZAridk-4-F®
LESHT A M 6 BT R R B E BT, B M 89 10 MNT AW AFTIEM, ik —F b FEMey X I LT Lk,

KW 2,3-ZHARAR-3-F KB R R, ST ERA, RFEMAI

hE 525 R284.3 SCERFRIZAD A X E4RS:1003-6563 (2025 )04-0071-05

Synthesis of ethyl 3—oxo0-2,6—diphenyl-2 ,3—dihydropyridazine—4—carboxylate
derivatives

TAI Shugiong, WANG Xulan, CHENG Longdie, WANG Jiangping, LIU Yunlong, LUO Guoyong* ,LANG

Tiangiong
(School of Pharmacy ,Guizhou University of Traditional Chinese Medicine ,Guiyang 550025 , China)

Abstract; In this study we optimized the synthetic method of ethyl 3—-ox0-2 ,6—diaryl-2 ,3—-dihydropyridazine—4
—carboxylate derivatives,and completed the synthesis and structural characterization of the target compound. Based
on the intermolecular phenylhydrazone reaction and the intramolecular amidation reaction, the reaction conditions
were optimized from the aspects of solvents, catalysts, additives and material ratios. The target compounds with diver-
sified structures were obtained by using diethyl 2—(2 —ox0—2 —phenylene ) malonate with different substituents and
phenylhydrazine as the raw materials. The structures were characterized based on 'H NMR and “C NMR data. The
synthetic method of 3-ox0-2,6—diaryl -2 ,3 —dihydropyridazine —4 —carboxylate derivatives was optimized, and 10
derivatives were synthesized with yields between 64. 5% and 82. 3% . The optimized synthetic method displays
broad substrate scope,and all 10 derivatives are new compounds,laying a foundation for further discovery of lead
structures.

Keywords: 3-oxo—-2,6-diphenyl-2,3-dihydropyridazine, privileged scaffolds, synthesis optimization,lead struc-

ture screening
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9 CH,CN # H,S0, TeoKBRIREN 79
10°  CH,CN # H,S0, TEoKBRIREN 75

CRREAAF1a(0. 1 mmol) ,2a(1 eq) , %7 (1 mL) HEALFI(1 eq) , TR
JFICT eq) ,80°CHEPERL 6h ;" LB A 2 eq;° 2a H 1.5 eq;”
2a M2 eqo

1.3 BAFLE M8 6k

BT AT R N S5 AL 25 51, HRfb &1
AOTEITR (E2) 2B 1(10 mmol) 2(1.5 eq) Al
TOKBREREN (1 eq) UM A LA 1 188 FEF 19 50
mL BB T, FMA 10 mL 2, 5858, i
B IMABBRE (1 eq) , F BT 80 C T
FE6 ho SRH TLC Wi s 2 1 WHFESE)E , 4 R
WA An , ARE AT 2T (At © ZTROTE4 < 1)
roEsaife 5 Bisfb 59 3.

[
0. OEt Z
0 i 0
O A PN ®/ ~NH, 800“, ‘IN
0 A
OFt \\l I Zn
R, R !
1 2 S

OEt 3

3a R,=R,=H 3b R,=4-CH, R,=H
3c R=4-Cl R=H 3d R,=4-CF, R,=H
3e R=H R=4-F 3f R,=H R,=2-Br
3g Ri=H R,=4-Br 3h R;=H R,=3-CH,
3i R=H R,=2-F 3j R=H R,=2, 4-diF

B2 HEW3a-3j HER



M BF 2 43(4) 12025

Guizhou Science

73

2 HHRAE

3-fR-2,6- "I -2 3- A MR -4 - KRR
CME(3a) Ve A [ 19 %2 72. 1% ;'H NMR (400
MHz,CDCL, )6 8.29 (s,1H),7.85(dd,J=7.8,1.8
Hz,2H),7.69(dd,J=7.8,1.9 Hz,2H) ,7.56-7. 35
(m,6H) ,4.46(q,J=7.1 Hz,2H) ,1.42(1,J=17.1
Hz,3H);"” C NMR (101 MHz, CDCL, ) § 163.9,
156.6,144.2,141.8,134. 1, 132.1, 131. 8, 130.0,
129.2,128.9,128.6,126.1,125.8,62.5,14.3, 3a
f)'H-NMR 8 7x 16 MEfES . Hh 6 8.29(s,
1H) N 3-8 -2,3- AR EH 28 - H-5 BIFRE
{5%5;64.46(q,J=7.1 Hz,2H) ,1.42(t,J=7.1 Hz,
3H) B C-4 i FRR PRI ASG 5., W55 7.85
(dd,J=7.8,1.8 Hz,2H) ,7.69(dd,J=7.8,1.9 Hz,
2H),7.56-7.35(m,6H) A] K1, N-2 Fl C-6 i 111
RPN, S5G N i (5 5,
3a 5 2 HFREEHIATT

3-SR -2 TR -6- (4-FI L) -2 3- &
WEIE — 4 - R TR £ Mg (3b) 4 o @ [ ik, 15 %R,
69.5% ;'H NMR (400 MHz,CDCl, )& 8.27(s,1H),
7.74(d,J=8.3 Hz,2H),7.68(dd,J=8.5,1.3 Hz,
2H),7.49(t,J=7.7 Hz,2H) ,7.41 (t,J=7.4 Hz,
1H),7.27 (overlap,2H) ,4.45(q,J=7.1 Hz,2H) ,
2.41(s,3H),1.42(t,J=7.1 Hz,3H) ;" C NMR (101
MHz, CDCl, ) & 164.0,156.6,144.2,141. 8, 140. 2,
132.1,131.8,131.3,129.9, 128.8, 128.6, 126.0,
125.8,62.5,21.5,14. 3, AHXf 3a & @4(F B & ,3b
LT ARRAES IER — AU R A Y
HEAE 56, 2.41(s,3H);6.21.5], [FmH,"H-
NMR %558, 7.74(d,J=8.3 Hz,2H) ,7.27 (o-
verlap ,2H) ] 2] C-6 ik 4 - H FEIRFLHAL, £5
1,3b 5 2 TR AL

3-SEAR -2 TR -6- (4-F IR ) -2, 3- Ak
-4 IR LR (3c) G AR 15,75 1% ;'H
NMR (400 MHz, CDCl,) 8 8.25(s,1H) ,7.79(d, J=
8.7 Hz,2H),7.66(dd,J=8.4,1.3 Hz,2H),7.50
(t,J=7.5 Hz,2H) ,7.47-7.39(m,3H) ,4.46(q,J=
7.1 Hz,2H) ,1.42(t,J=7.1 Hz,3H) ;*C NMR( 101
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132.6,131.9,131.7,129.4, 128.9, 128.8, 127. 4,
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Fo
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Hz,2H),7.69-7.64(m,2H) ,7.55-7.48 (m,2H) ,
7.47-7.41(m,1H) ,4.47(q,J=7.1 Hz,2H) ,1. 43
(t,J=7.1 Hz,3H) ;" C NMR (101 MHz, CDCL,) &
163.7,156.4,142.7,141.5,137.5(q,J=1.2 Hz),
131.99,131.8 (q, J = 32.7 Hz), 131.8, 129.0,
128.9,126.4,126.2 (q,J=3.8 Hz),125.7,124.0
(q,J=272.4 Hz) ,62.7,14.3, X 3a ('H-NMR
AT, 3d E S T —ANE S S P C-NMR 3% [ 8,
124.0(q,J=272. 4 Hz) ] & =5 H a7, HE—
H4E A " H-NMR 35155 [ 8, 7.97 (dd,J=9.0,0.8
Hz,2H),7.55-7.48(m,2H) ], %8 3d H C-6 {ii
4- =P HAFA, 25 1 ,3d 5E 2 th R gty
AHFE
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7.55-7.43(m,3H),7.17(t,J=8.6 Hz,2H) ,4.46
(q,J=7.1 Hz,2H) ,1.42(t,J=7.1 Hz,3H) ;" C
NMR (101 MHz,CDCl, )6 163.6,162.2(d,J=248.6
Hz),156.4,144.2,137.6 (d,J=3.3 Hz),133.9,
132.1,131.7,129.99,129.1,127.5(d,J=8.7 Hz) ,
126.0,115.6 (d, J=23.0 Hz),62.5,14.2, 5 3a
9" H-NMR 155 [l 401, 3e Hi b T —AD A G50
C-NMR [ 5, 162.2(d,J=248.6 Hz) ] B FHLL
A, It — L 55 A H-NMR %15 5[5, 7. 68
(dd,J=9.0,4.8 Hz,2H) ,7.55-7. 43(m,3H) ] &
3e 1 N=-2 ik 4-F ORI, 518 2 R 454
AHFE

3-SR -2 (2-1RORSL) -6 - K I -2, 3- &k
WE—4—JRIR LT (3f) Ve B (A [ 44 753 %2.66. 7% ;' H
NMR (400 MHz, CDCl,)8 8.37 (s,1H),7.87-7.81
(m,2H),7.78-7.72(m,1H) ,7.53-7.42(m,5H) ,
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7.35(ddd,J=8.0,6.0,3.2 Hz,1H) ,4.45(q,J=7.1
Hz,2H),1.42(t,J=7.1 Hz,3H) ;" C NMR (101
MHz, CDCl,) & 163.7,156.1,144.6,140.9,134.0,
133.8,133.3, 131.6, 130. 8, 130. 1, 129.2, 129. 2,
128.5,126.2,121.4,62.6,14.3, 5 3a iJ'H-NMR
TEXT AT, 3 R T AN A S [ 8, 7. 87-7. 81
(m,2H),7.78-7.72(m,1H) ,7.53-7.42(m,5H) ,
7.35(ddd,J=8.0,6.0,3.2 Hz, 1H) ], 45 & 1Y
FONEJERE B 5E 36 1 N=2 £ 8 2—JRFFEHUC, 5K
2 FETREHIARTT

3R -2 - (4-TRRHE) -6 - I -2 3- &k
WE-4—-FRTR L. 1R (3g) HH (LA {4 ;15 2. 82.3% ;'H
NMR (400 MHz, CDCl, )6 8.28 (s,1H),7.92-7.79
(m,2H),7.61 (s,4H),7.53-7.40 (m,3H) , 4. 46
(q,J=7.1 Hz,2H) ,1.42(t,J=7.1 Hz,3H) ;" C
NMR (101 MHz, CDCL, ) 6 163.7, 156.4, 144.5,
140.7,133.9,132.3, 132.0, 131.9, 130. 2, 129. 3,
127.3,126.1,122.4,62.6,14.3, 5 3a AY'H-NMR
TEXT LT g0, 3g R T — AN RE S8, 7.92-
7.79(m,2H) ,7.61(s,4H),7.53-7.40(m,3H) ],
Sh G A RN JERE, B2 3g h N=2 fih 41K
FEHAL, 5K 2 RS AL,

3 -2-(3-H AR I ) —6- 2R -2 3-F
WEWE — 4 — BR R 2 TR (3h) 20 48 (5 [ 1A, 15 %K,
64.5% ;'H NMR (400 MHz, Chloroform—d)& 8.29 (s,
1H),7.95-7.67(m,2H) ,7.52-7.41 (m,5H) ,7. 38
(t,J=7.7 Hz,1H) ,7.24(d,J=17.5 Hz,1H) ,4. 46
(q,J=7.1 Hz,2H) ,2.42(s,3H),1.42(t,]J=7.0
Hz,3H);"” C NMR (101 MHz, CDCL, ) § 163.9,
156.6,144.1,141.7,138.9, 134.2,132.1, 131.7,
129.9,129.5,129.2,128.7, 126.4, 126.1, 122.9,
62.5,21.5,14.3, 5 3a f'H-NMR 3%%f HL ] 1, 3h
T 1 AR AR T, IR — H B AE R 3 B
M IEE S8, 2.42(s,3H) 38, 21.5], 454'H-
NMR #1556, 7.52-7.41 (m,5H) ,7.24(d, ] =
7.5 Hz, 1H) ] 0] H1,3h H N-2 {28 3 - H LR IE L
R, 5B 2 RS

32— (2-FURHE) —6- A FH -2, 3- Ak
WE-4—RWR LT (31) 1 85 (0 [ 1R 15 % .71. 65% ;' H
NMR (400 MHz,CDCI,)6 8.34(s,1H) ,7.82(dd,J=
7.6,2.2 Hz,2H) ,7.55-7.41 (m,5H) ,7.35-7.21
(m,2H) ,4.45(q,J=7.1 Hz,2H) ,1.42(1,J=17.1

Hz,3H) ;”C NMR (101 MHz,CDCI,)8 163.7,157.2
(d, J=1253.7 Hz), 156.1, 144.8,133.9, 133.0,
131.4,131.0(d, J=8.0 Hz),130.1,129.5(d, J =
12.5 Hz),129.2,128.7,126.2,124.7(d,J=3.9
Hz),116.8(d,J=19.5 Hz) ,62.6,14.3, 53afy'H
~NMR §5XF Feal %0, 3i b T — A S50 0
NMR #5568, 157.2(d,J=253.7 Hz) ,131.0(d,J
=8.0 Hz),129.5(d,J=12.5 Hz),124.7(d,J=3.9
Hz) ,116.8(d,J=19.5 Hz) ] M ,3i f N-2 fiih 2
—FARFERUL, 5 2 TR EEFAAT

3-EM-2-(2,4-ZHAHE) -6 H-2,3-—
AL -4 - R IR WA (3)) B O 1 A 15 3R
71.65% ;'H NMR (400 MHz,CDCl,)6 8.34(s,1H) ,
7.84-7.78(m,2H) ,7.53-7. 44(m,4H) ,7. 07-6. 96
(m,2H) ,4.45(q,J=7.1 Hz,2H) ,1.42(1,/=7.1
Hz,3H) ;"C NMR(101 MHz,CDCl,)8 163.5,163. 1
(dd,J=251.7,11.2 Hz) ,157.5(dd, J=256.3,12. 8
Hz), 156.1, 145.0, 133.8, 133.1, 131.4, 130.2,
129.6(dd, J=10.4,1.9 Hz),129.2,126.2,125.9
(dd,J=12.7,4.3 Hz),111.9 (dd, J =22.8,3.8
Hz),105.2(dd,J=26.5,23.4 Hz) ,62.7,14.3, 5
3a ' H-NMR %X} Ho nl 20, 35 dhdie b 7 A~ &
5 "C-NMR #5586, 163.1(dd, J=251.7,11.2
Hz),157.5(dd, J=256.3,12.8 Hz),129.6(dd, J=
10.4,1.9 Hz),125.9(dd,J=12.7,4.3 Hz),111.9
(dd, J=22.8,3.8 Hz),105.2 (dd, J=26.5,23.4
Hz) 13800 ,3j o N-2 ik 2,4 - —FURFEEUL, 5 &
2 R RS FARAT

3 iTie
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Bearing capacity analysis of girder —slab prestress —anchor —bolt wind turbine
foundation

LIU Jianfeng , TANG Jialin, ZHANG Guanghui, LI Jianan

( Shenneng Northern Energy Holdings Co. Lid. ,Beijing 100053, China)

Abstract :

dation , this paper combines the actual engineering cases and relevant standards, and calculates the foundation rib re-

In order to analyze the force characteristics of the girder—slab prestress—anchor—bolt wind turbine foun-

inforcement and crack widths,the local compressive bearing capacity of the high—strength grout under the upper an-
chor plate , the local compressive bearing capacity of the concrete under the high—strength grout,and the local com-
pressive bearing capacity of the concrete on the lower anchor plate under extreme and normal working conditions ac-
cording to the force characteristics of the wind turbine foundation under eccentric loading. The results show that the
calculation method and procedure are in accordance with the current national standards, which provides reference for

the design and calculation of the wind turbine foundation structure.

Keywords: prestress anchor bolt, girder—slab wind turbine foundation ,force characteristics
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®1 RHSERDESREE(ASRLRY)

. Fr Fv Fz Mx My Mz
T4
/kN  /kN  /kN /(kN +m) /(kN +m) /(kN + m)
EHTH 752.2 0 5736.9 87440 0 1227.1
Hedii T00 908.2 0 5727 105215 0 1866.7

HRAERAILT ZR 4 At iy £ir 28 90}, 00R FH 22 Al =X
TR S7 A ML LR | FERl— R BEFUR , FEAE R
B2 10.5 m, FERIARIE B 0. 50 m; B &
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Wind load calculation and comparison of heat receiving towers in solar thermal

power plants

LI Dekun, WU Gang, LONG Qi, YANG Hua, WU Jinhai

(PowerChina Jiangxi Electric Power Engineering Co. Lid. ,Nanchang 330096 , China)

Abstract ;

Wind load is the main control parameter in the design of heat receiving tower structures. Due to the

sudden changes in stiffness and mass of the heat receiving tower , the current national standards GB 50051 -2021
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and GB 50009-2012 are not applicable to this type of structure when calculating the wind load. In response to the
characteristics of heat receiving towers, the Northwest Electric Power Design Institute has issued the standard NB/T
11166-2023,but it is not commonly applied in practical engineering. This article uses the finite element software
Midas Gen to establish a finite element model of the heat receiving tower of a certain solar thermal project. The three
standards mentioned above are used to calculate the wind load internal forces of the horizontal sections of the heat
receiving tower at different heights. The differences in the internal forces calculated by the three standards under
downwind , crosswind , and combined downwind—crosswind conditions are compared and analyzed. Finally ,by compa-
ring the wind tunnel experimental data,the accuracy of the three standards in calculating the wind load response of
the heat receiving tower is verified ,and the design guidance is provided.

Keywords: solar thermal power plant,heat receiving tower,wind load , vibration mode
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35T ArcEngine W) ELHE e RS PR 11

W R FRR HREE L EOR
(SR L AAVEIR, SO BT 5580002 BRI KL BB IR SEBATIR S ) B BTEM 558000)

B OE. MARAHARORRER ATLTEERBENELERDENS ABERILENTERERL T, AX
AT C#EZ %A, AR ArcEngine - 3 46 , A% da R F TF AR5 B AR A A ), M 2 B8 R #e AR BRI AR R R
F ArcEngine 8 =k FF A R 4EE AR, AR RN AR £ b F A E B B E(KFFW) 347 S & A2 5001, 2294t

BFAELGAGHES BEEAEFRELRASRE BELAFARLSE BEBILAhE BELRMAESALAAS

NE,FATHELCARAGRREE HIEERRZZTAEFERZENECE e RS LIFRARKIER BB L R EH
WEAFHHEE TR,

KW RHAFLOREGT L, KIEE, FFLERE , ArcEngine, it

th & 432 . P208 XEkFRIZAD A X E S :1003-6563 (2025 )04-0087-06

Database quality inspection program design based on ArcEngine
YANG Le' ,LUO Jiani’, CHEN Siji' , WANG Bin'

(' Qiannan Bureau of Natural Resources ,Qiannan 558000 , China ;’ Qiannan Water & Power Survey and Design Insti-
tute Co. Lid. ,Qiannan 558000 ,China)

Abstract: With the rapid development of information technology ,the demand for various types of databases is in-
creasing,and the importance of database quality inspection is becoming more and more prominent. Based on C# lan-
guage programming and ArcEngine development function, this paper constructs a database quality control program
design model by taking the Qiannan development and adjustment scheme database as an example. Based on the key
technology of secondary development of ArcEngine,the quality inspection program of the development scope layer
(KFFW)in the development and adjustment scheme is designed ,the main functions of which are as follows ; element
layer coordinate system check ,element layer field information and content check,layer vector boundary check, layer
topological relationship check,and layer record number check. The program realizes the data range boundary check,
the database and element layer field information normalization and integrity check,the coordinate system and data
layer topological relationship correctness check ,and other automatic check functions.

Keywords: development and adjustment scheme ,database , development area, ArcEngine , quality inspection

SRS AR B PR B R edb X, AL
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MNALSEH ARG BORAE 55 MR ARSI,
TSR R 1 A S Ak KL, T ArcEngine
() R TF  RBERR  H1 s % i T R A 8y ZE v
fIIF & 75 B2 (KFFW ) 3 17 oA 72 % % 11
KFFW 24 12 5B, 4 7 B B R A A5
W1,

x1 AECEREEHRELR(BERSE KFFW)

FB B M 2f

5 FERAR FERIAH o K ok {1529 K & I

1 AT BSM  Char 10 M

2 R XG5 PQBH  Char 100 M

3 FPHIXAVES  XZQDM Char 12 M BHATHIX
4 FTHRAF XZQMC Char 100 M BHITEX
5 KFRFEME POZYYT Char 100 M HE Y
6 i M Float 15 2 >0 M Bfi, Pk
7 B4 FAMC  Char 255 M AREL
8 SR SSND  Char 20 M XXXX-XXXX 4
9 Eilaiding PZSJ  Char 20 M XXXX. XX. XX
10 iRl e5 PZWH  Char 30 M

11 ARG GYXYDBL Char 10 0 >0 M XX%

12 K BZ  Char 255 0

LY E ST TR

/e

2 ArcEngine {847

ArcEngine Bl E {7 R — MR A7 i, B IFIE
TR [) Jie ¢ P AT — A 1T i) FF 3 1 77 7
XFFEITRY GIS TP & TAEMI & , BAE Ay fif ok 5 58 2
— T AL SR TT R HESE , HOZHE AL Foi/r i
PRIT SR BEAE RS A BT K N SR b ATl &
FI GIS R AE . —A GIS IF & AESR N 42 it i
FHERA BTt B b B2 19 25 (8] 73 A DO RE , O e vE 3RO T
RN A TORS 3 e R R 2 R, A
cEngine B2 X FE— GIS HEZR, & J& MW i ESRI
AP RYTESR TR, AT DB F 5 #Y ArcGIS $ER$E
PR IEAT AR TR A 8] A A T AR IR AR I S
A W FHA AR ArcEngine BERT LK GIS 1)
REA B C A RN A AE o, an A s Ak & ™
it 3 SR A B R A= 7 B R PR R A0 Mirosoftf
Word Fl Excel ; i AT LAGIHEAE op 0 7 0 AR, JF
e IR IR Y AN P 202

3 FA ArcEngine 7 & SEIMEHE E B 3hiL &
EIhge

Wil B sh ek A D BE AL 4 - 2R 2 A hr R
Gikidr EREZTEBAG RN AR A E)E R
e RNV TS SEY (v N LS TS €k S N PN
KA N2,

3.1 ®BFHIEE

e, A5G I H SEPR E RE A A AR
AL AR S BT IF 48 5 R BE
FolderBrowserDialog opendatabasedialog = new
OpenFileDialog( ) ;
opendatabasedialog. Description =" 1§ £ £ 14 f A
AR
stringdatabase_path =null ;
if ( opendatabasedialog. ShowDialog( ) = =
System. Windows. Forms. DialogResult. OK)
{ database _path = opendatabasedialog. Se-
lectedPath ; |
else
| MessageBox. Show (" oK 48 & £ ¥ & [
21" sreturn;; |
bool databaseopensuccess =false ;
IWorkspaceFactory wsf=null;
[FeatureWorkspace ws=null;
try { wsf =new FileGDBWorkspaceFactory( ) ;
ws = ( IFeatureWorkspace ) wsf. OpenFromFile
( database_path,0) ;
databaseopensuccess =true ; |
catch { MessageBox. Show (" H 2 T FF
RIGI ) sreturn;; |

3.2 #®FHFHREL

B -AR Lk e SUNE Rl v o N
J2 PP R O e A T R A B XA A
[, AR SCOR U J5 35 A R A7 B XS 2 e i 5 5
Ji SHAPFLE H53UA7 L T4 % e A2 &, is AT A
J I PR P A ATBUX A

OpenFileDialog XZQopendialog=new OpenFileDi-
alog() ;

XZQopendialog. Multiselect =false ;
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XZQopendialog. Title =" JE LR THUIX AL ;
XZQopendialog. Filter =" SHAPEFILE S
SHP" ;
string XZQ_path =null;
[FeatureClass XZQfc =null;
if ( XZQopendialog. ShowDialog ( ) = = System.
Windows. Forms. DialogResult. OK)
{ XZQ_path =XZQopendialog. FileName ; |
else
{ MessageBox. Show (" AR 45 & 17 X 5t
21" sreturn; |
bool openXZQsuccess =false ;
try { IWorkspaceFactory shapeflie _ wsf = new
ShapefileWorkspaceFactory () ;
[FeatureWorkspace XZQ _ws = ( IFeatureWork-
space ) wsf. OpenFromFile ( XZQ_path,0) ;
openXZQsuccess =true;
int index =XZQ_path. LastIndexOf( "\\") ;
string XZQfcName = XZ(Q _path. Sub-
string (index+1) ;
XZQfc = XZQ _ ws. OpenFeatureClass ( XZQfc-
Name) ; |
catch { MessageBox. Show (" 17 B [X £ ¥&

FTHRB ™) sreturn; |
3.3 BRBEEFPHEERE

6 58 SE B PR FIA T I8 DX SR Ok o i 1Y) o
A, o A S B i BRI I v 1 A £ ) 2R

N

stringfc_name ="KFFW" ;

string checkresult= null;

bool Layerexist={false;

IFeatureClass KFFW = null;

try { KFFW =ws. OpenFeatureClass (" KFFW" ) ;

Layerexist =true |

catch | checkresult = checkresult + " KFFW & )2
FTH S r\n" ; return; |

3.4 BELZZAELIFRAA

AEFR RS2 GIS %l i 2 Fes= L ml, T 3%
NHIEEE R MG 25 R 2 IR S, AR R 5T
(72 SLREAE PR IE b A 7F SR TE B 1) s LA
BT AR R R D AR AR RGERY GIS B AN

SERH . ARAR FRGE AT o3 0 M B AL bR B R R A bR
R EGIH SRR, B R e AL L 105 A
108 Ji, SCHvifs 4G A 2R [ 2 58 U AR AR 2
FAFSET R CGCS_2000_3_Degree_GK_Zone_35
1, CGCS_2000_3_Degree_GK_Zone_36" , H:5ZHiAT
Banr,
private void LayerProjectionCheck ( IFeatureClass
fc, string layer) |
IGeoDataset pdataset=fc as 1GeoDataset ;
ISpatialReference sp =pdataset. SpatialReference ;
string projection =" CGCS_2000_3 _De-
gree_GK_Zone_36" ;
if (projection ! = sp. Name)
checkresult = checkresult + layer + " )2k 5 R
GUE SRR \r\n" 5 |

3.5 A Z2AREFHRELEANRE

AL BRI T A R i B R R
PR SRS | B SCARBURIPE fi 28 il T & B
RrAE Ik R ) /N, SO UK A AR il i 57 Be oy 91l 25
H LSBT . PRI B A A Hr Bk
RURAR g SCAR R HACE R 10, 308 75 46 A &% 10 sk 7 Bt
A R ME— P, R TR]— 23R K2 AN RE H I 52 Y
PRRSE 2R SO R T Bk A
R TF B HEAME B (B R AN IR, B
B B A AL T B HARE B

PRI Bk A AR an T .

paivate void CheckFields ( string layer, IFeature-
Class fc,string fieldname) |

IFields fds=fc. Fields;

if (fieldname. Equals( " BSM" ) )

{ IField fd =fds. get_Field (fc. Find-
Field("BSM" ) ) ;
if ( esriFieldType. esriFieldTypeS-
tring == fd. Type)

| if(fd. Length == 10)

{ ICursor pcursor =
(ICursor) fc. Search( null , true) ;

IRow prow = pcursor. NextRow( ) ;

List <string >lst = new
List<string>( ) ;
while ( prow | =

null)
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{ string bsm =null;
try { bsm =
(string) prow. get_Value( fc. FindField("BSM" ) ) ; }
catch { bsm
)
Ist. Add(bsm) ;
if (bsm. Length

{ checkresult =
checkresult +layer+ " [&)Z2 BSM FEAFFESS (] \r\
n" ;|
prow = pcur-
sor. NextRow( ) ; |
uniquecheck (Ist," BSM" ) ; |
else
{ checkresult = checkre-
sult + layer+ " KJZ BSM FEARKJEAXT! \r\n" ;|
else { checkresult = checkresult
+ layer+ " BSM FERAUARXT 1 \r\n" 5}
RS, uniquecheck PR Y 52 BEAR S 4
T

private void uniquecheck ( List<string> lIst, string

fieldname ) {

for(int i=03i < Ist. Count — 1;i
++) |

for(int j =i + 1;j < Ist. Count;]j
++) |

if(Ist[i]. Equals(lst[j]))
check_result =check_result + layer + " K2 BSM
FEAFEEZRE! \r\n" ;|

3.6 wEHEXRTHF

Fl ] AcrEngine $2 fit f)) IRelationalOperator: :
Within () 42 F ARG AR B0 12 P 10 2% Ok i B 2 5 o T
LR JRATBUX G LA R 45 2R L, DU 2k %
PaBr TAT BTG Y, 15 I 5% Xdh o2 47 BUX A
Hh IR RE R

private  void WithinXzqCheck ( IFeatureClass
XZQfc , IFeatureClass fc,string layer) |

if( XZQfc. FeatureCount(null )= = 0) |

checkresult =checkresult +" 17 H X 7% & 2 &~
251 \r\n" ;return; |

ICursor fc _cursor = ( ICursor ) fc. Search ( null,

false) ;
IRow fc_row=fc_yb. NextRow( ) ;
while (fc_row | = null) {
IRelationalOperator op = ( IRelationalOperator ) fc
_row. get_Value(fc. FindField("SHAPE" ) ) ;
ICursor XZQ _cursor = ( [Cursor ) XZQfc. Search
(null, false) ;
IRow XZQ_row=XZQ_cursor. NextRow( ) ;
bool within=false;
while ( XZQ_row ! = null)
{ IGeometry ge = (1Geometry) XZQ_
row. get_Value( XZQfc. FindField("SHAPE" ) ) ;
if (op. Within( ge)= = true) within=
true;
xzq_row = XZ(Q_cursor. NextRow( ) ; |
if (within == false)
checkresult = checkresult + layer+ " [§])Z#8 H 17
BGO T Ar\n" ;|

fc_row=fc_cursor. NextRow () ; |

3.7 #EHERIX A

Bt P ] — P12 v i O s B s A A HOR A A7
BT G, R AcrEngine $2{ILY 1Topo-
logicalOperator: : Intersect () 3% F #E47 P AN T J LA 22
[ 2 15 ., IGeometry ; : IsEmpty () 42 F1 7] H] W7 58
BEGER AR MME A ABL, D) P81 2 o 1) O et a7 e
B STE B, I s AR5 R

Private void TopogicalCheck ( IFeatureClass fc,
string layer) |

List<IGeometry> collection_one =new List
<IGeometry>( ) ;

List<IGeometry> collection_two =new List
<IGeometry>( ) ;

ICursor cursor = ( ICursor ) fc. Search ( null,
false) ;

IRow prow = cursor. NextRow( ) ;

while(prow ! = null) {

IGeometry ge = (1Geometry ) prow. get_Value ( fc.
FindField("SHAPE" ) ) ;

collection_one. Add(ge) ;

collection_two. Add(ge) ;

prow =cursor. NextRow( ) ; }

for(inti=03;i < collection_one. Count —
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1 ;i++) %
[TopologicalOperator tp = ( 1TopologicalOperator )

collection_one[ i] ;

for(int j =i + 1;j < collection_

two. Count;j++) |
IGeometry res = tp. Intersect ( collection _two [ j ],
esriGeometryDimension. esriGeometry2 Dimension ) ;
if (res. IsEmpty == false)
checkresult = checkresult + layer+ " [¥]JZ {7 £
S EBE! \r\n" ;|

3.8 ¥EHEITREK

W AR AR Z T, T W E S Tl
FEIRR A AT,
private void CheckfcCount( IFeatureClass fc,string
layer) {
if (fc. FeatureCount(null)= = 0)
checkresult = checkresult + layer + " [&]J21C 58 %
MOl Ar\n" ;!

4 BEHZISHA
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Structural damage identification method based on response autocorrelation and
deep autoencoder

CHANG Weidong'?> /HUANG Jinwen’

(! Beijing Urban Construction Huasheng Transportation Construction Co. Ltd. ,Beijing 101300, China ;* College of Bi-
oscience and Biotechnology , Hunan Agricultural University , Changsha 410128 , China ;’ School of Civil Engineering
and Surveying & Mapping Engineering , Jiangxi University of Science and Technology , Ganzhou 341000, China)

Abstract; The data—driven supervised structural damage identification method requires damage samples during
the training stage , however , obtaining damage samples is not practical. This article proposes an unsupervised damage
identification method that only utilizes structurally healthy samples. The method firstly uses a sliding window to seg-
ment and process the acceleration response, then performs autocorrelation operation on the segmented signals, and
inputs the autocorrelation response of the healthy samples into the deep autoencoder for training. Finally, during the
testing stage ,the damage index values of the test set are compared with the damage threshold obtained based on a
one—sided confidence interval to determine the health status of the structure. Numerical simulation shows that the
proposed method can accurately identify structural damage and characterize the degree of damage.

Keywords: damage identification,unsupervised ,deep learning, autoencoder
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