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New distribution records of herb plants in Guizhou”
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Abstract; Thanks to its unique geographical environment and good hydrothermal conditions, Guizhou has abun-
dant plant resources. This paper reports the newly—recorded distribution of four herb plants in Guizhou,and provides
their morphological descriptions and voucher photos. They are Spiradiclis umbellicformis H. S. Lo. of Rubiaceae,
Lindernia megaphylla Tsoong of Linderniaceae , Gastochilus fargesii( Kraenzl. ) Schlir. of Orchidaceae ,and Geodorum
attenuatum Griff. of Orchidaceae. The new records have enriched the plant background data of Guizhou,and have
provided basic data for the study on plant diversity and flora in Guizhou.
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Abstract: Guizhou Huichuan Labahe National Wetland Park is located in the north of Guizhou Province and the
middle of Zunyi City. It is a wetland ecosystem with karst river wetlands as the carrier and reservoir/pond wetlands
as the main body. There are three types of wetlands artificial reservoirs and ponds, permanent river wetlands and
rice field wetlands. The sample plot method was adopted to investigate the wetlands, and the results showed that.
(1) Labahe National Wetland Park was subject to a certain degree of human disturbance ,showing strong secondary
nature ; (2) The wetland park was rich in plant resources, with 298 species of vascular plants belonging to 119 fami-

lies and 240 genera; (3) There were various vegetation types, including 5 vegetation type groups, 11 vegetation

types and 34 formations.
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T *ﬁx]f;af; *ﬁX/J;BZ *HX/JWJ:J; i%{ﬁ
AR 12 33.33 22.08 30.43 0.29
FtE 10 27.78 24.65 26.09 0.26
A7 19.44 27.00 21.74 0.23
e 13.89 24.40 13.04 0.17
Fp 2 5.56 1.88 8.70 0.05

250 of ®D

2.08
2.00

1.50 1.50
1.00

0.50

0.00

WA
B3 BHE—LARKRSERERSHEEER AL E
EHAN S IR LR

3.3.2 FHRE—Luik
TZZEIAE W\ J0] [E 52 30 2 Bl 40 A, N H kR

W 911 m, B3 R 100, R SR K £
Mo SARHEE 0.65 247, e RIZ 55 B 0. 6, MW T
&SP MAR 12,05 em, =5 B 7.25 m, B K 1375
W/ N3 6) , BEREFP AR 0T, A A R R
FONESE, EARRZE N 0.5 224, MRl il &
&L A EARGI T H IR T BRI O, =R
W BRAGE B EORF AR NIRRT
TR A JE K B XY Il A, RS 5 B
0.3, MR 2H BiA Bk (224 T8 Mg B BR 2222
O WR SR, KRR R LR
FEFREOMB ST BE AR EL I 4
R6 BE—LXIMFARTEYHAREEME

ARXE AHXF AHXS
M REE WE OBUE
/% /% /%

I

L/L LY W

F#% Lindera communis 39 5.45 5.31 14.29 0.08
e 1 Ligustrum quihoui 13 23.64 11.82 38.10 0.25

WA Liquidambar formosana 3 70.91 82.87 47.62 0.67

300 oHd sD al
2.50 it
2.00 1.85
1.50
LOOL
0.50 il
=
0.00 RSN

ZS LS

S

.82
B4 BE—ZORSEHERXSHEEERMAEE
feHAn Y S IR R bL B

3.3.3  HAP—RFEFI
LIS AAEEI e] [ 5200 28 T A, Sk 9
MRASHR, 2N [ SR TR s N TAMEIE i, A Hh
M3 855 m, FHEAL, B 15°, T HEE AN i, AR
I3 SR BE 0.6 247 FeRJZ T 0. 6, MW B 7% T
YIM94% 10. 42 em, S 8.37 m, BE K 900 #k/ AL
(FRT), CERERN A FE A FIAR A , 1A A Fh ok
F B RN KRR F AR AR, HERZ TR
0.3 224 , A AL £ A Bk /N i B4
T RN AR 0.1, WA AL A ot
KGR fTE S R WRESE &R U 2 R
FEE BB S R RO S
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R HMO—RNERFTAEETEDHEREEE

" PORTE i Xof 5 Sl BE 2

WS b AH T/%ar; AH /Tofr; AH ;/JOJI; E%{E
k1 11.11 6.31 12.50 0.10
2 22.22 19.73 12.50 0.18
WE 1 11.11 19.19 12.50 0.14
5% 1 11.11 1.11 12.50 0.08
o] 1 11.11 29.51 12.50 0.18
A1 11.11 9.95 12.50 0.11
K1 11.11 0.87 12.50 0.08
| 11.11 13.33 12.50 0.12

250 oH eD wl

2.00 0

1.50

1.00 0.86 ?.98

0.50

0.00

EIS

BS5 HP—WMEKRSEREXSHEEH MABE
RN S IR L R

3.3.4  FhAh—HIFEAR
A W3R [ 58 H N B A AT, RV
MR SR, 2N H AR TR BN TR i, A
TR 835 m, NHEA B 0°, + 3SR #E ARsy
SR RE 0.53 247 IR RIZ 5 0. 53 M HE 5 7
P42 16.94 cm, = 11.79 m, %5 N 1150 £k/ 2
Wi( 3R 8), FERERN AL FIfIAR, HEAJZ 5 REN
0.3 247 A B s A FIBRS 1 4 B B
P AR OB R BRSO N KB
XIS, BN TS 0.2, YR AL AT 24 BE B S
RS, 252U 2 HE R B LB R BRI 4 5
FEFREUILIE 6,
®8 Hi—RBEKFAEEIEYHAREEM
FAXE MR AR

Wi s peE B wE g o
/% /% /%
HAl Eucommia ulmoides 39 15.22 7.60 35.71 0.20

HH8 Robinia pseudoacacia 7 84.78 92.40 64.29 0.80

3.3.5 FIREER

FIRREE R (Form. Quercus fabri) | ) 1Z 43745 T
HLAFE I L, T2 DL AR B A F, T
A ZABH E3K0. 6 , Fx KB Fld A B} ( Lindera

2.50 oH sD &
2.16 4

2.00
1.50
1.00

0.69
0.50

0.00

6 HMA—RBEREERERSHEEER MABE
RN S IR L R

communis ) FHESE ( Mallotus repandus) A& W B
(Itea ilicifolia Oliver) %, HEAR)ZTERE X 45% VA I,
FER G P ARG LM (Neillia sinensis) B i 4
( Sarcococca ruscifolia ) |, )1l ¥ ( Corylus heterophylla
var. sutchuanensis Franchet) Mi ( Cudrania tricuspida-
ta) %, %ﬁ%%giﬁfﬁe, E%ﬁ%% (Arthraxon
hispidus ( Thunb. ) Makino ) | £1. 55 1% & B ( Dryopteris
erythrosora) 5% ,
3.3.6  BRARM

183 U NGNS PRl /N B o T B A U |
WK, FEN HAREHIE L, MR 852 m, 3K
AL, Y BE 450, R HER ALy BUHE ARy SR JEE 0. 65
Lot FARIZTRIE 0. 6, HIPIREVEF-HI01E 9. 41 cm,
P 6.74 m BEE R 2375 BR/AU(F 9) . EERFA
SRR, AR T A BRI AR, FEAJZE W
J0.2 Ay IR AR B3 AR
BT AT RRBRATET BT Ok AR NI RR
JREXG I 2 TR IEH S RIS 0. 1, YA A
AHESE 0 THOG 2R PSR KRR
ZREPERR B RN &) R B 7

x9 HEMRFAETIEVMEREERE

URTE 3 3 o} 9% o ]
WS bl *HXJ/JOZ%T“ *HX/J;I“ *HX/JO/?I“ E%fﬁ
BA 4 4.21 1.43 8.70 0.05
WE 8 8.42 12.18 26.09 0.16
BEER 74 77.89 75.81 43.48 0.66
EM 9 9.47 10.58 21.74 0.14
3.3.7 HAEM

EE TALROK AN 2655 R ZA
AR B T2 O o) 5 P Ap Al D e K=
PISRE LR FoAae A7 5 B AR 2RSS
PR, ISR TR ] S0 3 2 Bl o3 A1, Dy i
W bk, SR AR HETIE A, FEMBIEER 903 m, I
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214 oH mD ol

ok WA A
B7 MHERSEREXSHEERMABE
RN S IR L R

B, B BE 40°, 4 HE R R HHE MK A AR P
0.63 247, T* RJZ 5 E 0. 63, W BEVE 7 24 fg 42
14.65 em, = 8 10 m, B FE 0 1525 BR/AWI(F 10) .
HERER NG, PR R AR R A ERERK
BRI, EAZEEN 0.3 24, WF N E &,
A ERR MR A OB ST R R RAT
RTINSl TR A A e AR AR T
0.2, YA A A F KBER fTE 5 SRILHE =k
K56 M EERAE ) K2R UAEYE SRR B L
FEECR S EEFR B 8
#£10 WERFAEIEWHEAREER

o FHXTREERE AMXEE O MXUE EEME
ORI /% /% /% v
WA 41 66.13 95.68 35.71 0.66
Ik 7 11.29 2.89 17.86 0.11
BRkF 6 9.68 1.02 17.86 0.10
AR 4 6.45 0.15 14.29 0.07
EhEA 4 6.45 0.26 14.29 0.07
2501 210 oH mD @l
2.00F
1.64
1.50F
1.11
1.00F 0.84 0.88 0.78 e
0.54 N ; N
0.50}F R g
ol . .
0.00 & : §\
TeA HEAR A
B8 WMENZFHEEEXSHEEH MBE
B SIS L &
3.3.8 FHWHER

FF IR R (Form. Lindera communis) , 3543
A TR Pl v ST R T, FRARJZ AR GL 0. 6,
TeARJZLAFR MR S T EARAF A7 4T (Tlex pur-
purea) V1 ( Ligustrum lucidum) KN ( Celtis sinen-
sis ) 55 s PR HE AT 46 W31 ( Sageretia thea ) F1H 0T
( Elaeagnus pungens) 55 ; A K Y) F EAG KL (Ar-

thraxon hispidus) . 5t Ak ( Cyrtomium fortunei) 5 .

3.3.9 HIXEREER

T IXHEHE R (Form. Cyclobalanopsis glauca) , 73
A4 TR 2 B v e K PRI SOk B . TeR
AR EE TS 0. 5, 70 A2 LT KBRS 32 S | 38
AT (lex purpurea) | FAKREF s PR HEAR 244 1L
B ( Distylium racemosum ) FEM ( Pittosporum to-
bir) &5 ; FUAAEY) 3 A L FL (Arthraxon hispidus) |
IKIEH ( Polypodiodes niponica) % .

3.4 EH

3.4.1 JfHA—HLEREE

TSI A il WA [ 523 M2 B 43 A, Sk A
H—BLZ AR, F B B AR HIE R, A
R 858 m, IR W HE 0°, 13T J B ARy
BOHAEE 0.7 4y, WEARZEE R 0.7 247, YFhdl
BAFEE (R 1), AREE HR AR 6 R e AR
B A R K S RO SR EE 0. 35, IR AL LA
ARG AR AR A R ARAE 2 T LR K
ook KRR B SR ERE TR B R
IR AR T ELDE RREE  ROWTE BREE N AR
G KZUHME L FETETR B LA FR SO 5y
FRECILIEL 9,

F1l ERO—SLEEARTEYHAREER

WY B X B MR MY EE(E

/% /% /% v
17 FH G 3 12.37 65.91 25.00 0.34
i via 3 15.59 11.36 25.00 0.17
Fag 1 17.20 2.27 8.33 0.09
o Je e 1 20.43 6.82 8.33 0.12
FR 1 10.22 2.27 8.33 0.07
EYis) 1 7.53 2.27 8.33 0.06
JRAE JE 1 9.68 4.55 8.33 0.08
EMhlYEE 1 6.99 4.55 8.33 0.07
4.00
oA @ A
3.00k
200L 187

1.00f

081 094 090 094
D J

9 MHHE-HLEFEZERERSHEEHILE

0.00
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3.4.2 LEHFHR

AL AEHE R (Form. Platycarya strobilacea) , £ %543
A TR K ZEIE LUR L 3, BEVR = EZ 3 ~
4 m, IR A5% , FEEAEFISH ISR
KF SG R B ( Paederia scandens) .45 4€ ( Lonicera ja-
ponica) JREIEK (Viburnum utile) %
3.4.3 EIHRER

BOFRER (Form. Vitex negundo) , 734 FILZRK
FEHILA T #, FERmEN 1 ~2.5 m, H ik
46% . FEAEMEA LT BN PR AR
( Sambucus chinensis Blume) %75 (Artemisia japonica

Thunb. ) %%,
3.4.4 NS ARER

UG A2 AR HE R (Form. Eurya nitida ) , %43
A T AT A Bt fLAL  FER E SE ARl S 40 14 A%
A HEARJZEA A (Camellia oleifera) 5  HiAS 22
IR 60% , F H AN ZEAG PP BE ( Galium spurium
L. ) %% % ( Bidens pilosa) 5 ,

3.5 FH

3.5.1 HFFFRE—EHER

LI TR R SRR KSR R AR
BT RN, A bAS T 5 P 1 R T 6] 505
OSBRI AR 800 m, AR T, R A, e
R RIS B 0,85 SEEE 33,11 em, B
W E LR 50 3 AR Rl Oy o R 2
L THYE R T e m LR e R i
B KT (R 12) , BER ZHEMERR B L AR5
S VEFE Ry 9 R 2. 15 0. 83 F10. 86,

12 ERNFE—EEARTEVMHEAREER

wEs B AR 25 B AR AR FEE Y
/% /%
T AT 5 10 53.55 16.67 0.35
= 6 7.58 9.26 0.08
ALt 2 6 1.90 11.11 0.07
HiH 5 5.69 9.26 0.07
TH 5 2.56 9.26 0.06
PNiiEA 5 4.27 9.26 0.07
R 4 3.41 7.41 0.05
FERL 4 12.80 7.41 0.10
P4 4 5.50 7.41 0.06
T 3 1.14 5.56 0.03
g3 2 0.38 3.70 0.02
KT 2 1.23 3.70 0.02

3.5.2 BEE—FEMHR

IR R R AR R RE IR EE R IR T
BIE A RERE . FE DA T 50 PM A R TT ] 50 Hh
NEEN R 856 m, AR T, R A, g
ﬁﬁ%,ﬁ?%)ﬂ%fg 0.8 ,Epﬂj_l%ﬁ 67.12 (:m,ﬁéﬂﬁ
W E LB P40 AR Ry B Al
WA RUBER AR B R e TR
ot B AR A REAR R BEFEH R DA (R
13) . BEVE ZAEPEFE 5 D03 BE 48 B 38 5 PR Fa 4L
Sk 2.4.0.85 F10.85,

®13 AE—TENELAETEMMAREEE

. Xt 55 XA RE

wig e TUERE SRR
B 7 51.38 17.07 0.34
V- FE 4 3.56 9.76 0.07
SR E 2 0.79 4.88 0.03
WEE 3 2 1.58 4.88 0.03
Rk 2 2.37 4.88 0.04
Y B 2 1.58 4.88 0.03
FRETRE 2 2.37 4.88 0.04
A fif 2 15.81 4.88 0.10
TH 2 0.79 4.88 0.03
(B et £ 2 0.79 4.88 0.03
A 2 2.37 4.88 0.04
b IBiE 2 0.79 4.88 0.03
JR AR 2 2.37 4.88 0.04
Ho 2 3.95 4.88 0.04
i 2 0.79 4.88 0.03
FFEA S b 2 7.91 4.88 0.06
HSE 2 0.79 4.88 0.03

3.5.3 HAbHER

BEFRER (Form. Scirpus triqueter) , RS
JE£10.4 ~0.5 m, S5 L) 60% , 73 A 7E 7K 0 18 it
b, AR AR B AT #E Sk F (Polypogon fugax ) FK
F( Polygonum hydropiper) 5% ,

L35 BE R ( Form. Heleocharis yokoscensis ) , iy
i TREDE, P& SE 60% ~70% , H %4
0.1 m, FEMAAFE B L B (Arundinella anomala) |
T F AR

TFEERER (Form. Carex cruciata) , 5345 Tk
WA I, Y SR 65% ,FEZY0.5 m, E
B B A M R ¥ ( Setaria viridis ) | FE Sk B ( Poly-
pogon fugax) 5F
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H P R (Form. Imperata cylindrica) , 354340
FREME, FEEEE 0.8 m, 4 55% FEAEFA
5 F 1 ( Mariscus sumatrensis ) | ¥ 7 H3 | i e v 51
( Cyperus compressus ) % .

¥ Sk BHE AR (Form. Polypogon fugax) , 734 T
MER R 55, BEIE 2 0.6 m, 5529 55% ,1F
AR T A RAE

P B HE R (Form. Arundinella anomala) , 534
TR SRS, BEE 55 I 60% ~T0% , i
290.7 m, EFEMEEF A 5 (Digitaria sanguina-
lis) A4t BB # ( Setaria plicata) A TBHAE,

AR EE R ( Form. Cynodon dactylon ) , FE 4
A T ki, BEK R 0.4 m, 558 2
65% ,FEAMA I BEVS R BRI SE

L1 P BE SR ( Form. Ranunculus sceleratus) , 53 i
TET I RER KT M AL, BEV = 2 0.3 m, i T2y
40% 1= Fl K 24 %5 ( Carpesium abrotanoides ) | %% %
20 ( Veronica didyma) il SR ¥ ( Mazus japonicus ) %

IKZEEHE R (Form. Polygonum hydropiper) , 5345 1
T8 e NV K R AL BETS R 0.6 m, W 2
45% A M ER 6 H (Anaphalis margaritacea) | %6
E R (Erigeron breviscapus) BEUEAN 1 R FLLE

B EBER (Form. Ranunculus japonicus) , 7315 1F
ToJ 78 e 0V K W b Ah B VR R BE 0. Sm, 6 EE 2
40% fEAEFPA BN | BEUEYN K - K% ( Cardam-
ine lyrata) %% ,

SR SERE & ( Form. Nasturtium officinale) , eaiil
TEVK IR AL  BETE R BE 0.2 m, 324 50% , 14
P T B ( Equisetum ramosissimum ) 3k B

3.6 KA

B T TF MERE R (Form. Lemna minor ) 7E
et EH o 0 KT A R DL TR AR P DL b i B 2R A
(Sagittaria trifolia)

AP R IR 7 32 B &R (Form. Potamogeton
distinctus ) 5341 T e /K PRI Je 04k, AR R 2R
A BRSE,

TUKAED) AL . OINEHHE FR (Form. Myriophyllum
verticillatum ) W, T ACREAK A4 i Tl B, i % 5
B 40% , & PEA A BRI/ IMIR 73 ( Potamogeton pu-
sillus ) SRS @/N K B R (Form. Najas minor) 1F
T3 IR PEFNACRR K RIS A o341 R v 52 3K 80% LA
B AR A P IR T /IR TSR A L ( Pota-

mogeton crispus ) 55 ; @7 IR F32 7 & ( Form. Pota-
mogeton malaianus) |12 430 123 [l N 7K & H B9 3T
I, TR 36 B 29 70% LA L, DAL AR R 2
B /NMRT AN #5E

4 HERSHR

St P ) W] ] 2 0 b 2 el Ay 2445 A )
119 Bt 240 J& 298 F M SR FEE, MREZ 2
AT B — S RIRYI P BT IRIE R, B LR
TR R I SRR AT 5 MERRI
11 AR 34 HER . TRHh 2 Bl A Bl 2 U B
b R bR B TR S TR A e B AT /K A A
B 5 AAEPRIZE AT LU b B B AT bR T B
H L R AR | P SIERRAE H e  RE R SR | PP Iz AR
7% P AR HE A B B A 11 IMAE R 34 A
MR,

FEEAAE R 1A, O D AR, R AT TR
KT L b o RE P ARABEE 2 A, 20501 O 8 e i bk
FE I ] bR, H 2 B bR 2 O e A R AR
(Form. Lindera communis) , 7 W ¥k #f 2 ( Form. Cy-
clobalanopsis glauca) , 53 3534 T 1 12 bl v 57 &
BT T b 2 el rh vt e K 2R IR B MoK B, 7
i P AR S 2R IR 2R (Form. Quercus fabri) FIHR
FHHEAR (Form. Liquidambar formosana) , FABREE R
Z oA TR Be N L b BRI R A T
B3 VIESEEULE S

TENAE R ZEHY 2 A, 5350 by i e ) - A bR A
75 I A I HE AR, gt A I AR R A D AR T R
(Form. Eurya nitida) , 325345 T3 [l N 8 fa FLAL
e FE I E N AL B B R ( Form. Platycarya stro-
bilacea ) F1 85 3| #f & ( Form. Vitex negundo) , tb 7 #f
FR TG T K PEIUHE LR LUt T S R
F A T ACRE K T LU T

FOHAR GRS 1| A, S A B ERE R (Form. Scir-
pus triqueter) KB & (Form. Polygonum hydropip-
er) B R #E R (Form. Ranunculus japonicus) 55 11 4~
R,

IKAERE R TY 3 A A FEERTF AR PR AR A
DUKMEY . BEIFREY) 2 0 iF AF 28 (Form. Lemna
minor) , F& H A RITERZK TS b DL, | B 2R v A DL /0 & 1Y
280k ( Sagittaria trifolia ) 3 77 WA 9 0 IR 1 8E R
(Form. Potamogeton distinctus ) , Ay A T e K BE i
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Je AL, FEARA T AT B B RS DUK Y N
R R (Form. Myriophyllum verticillatum ) ,/)NJ%
A R (Form. Najas minor) A7 1 IR + 3 8 &
( Form. Potamogeton malaianus) ,

T 2 FE R ) B P AE N o (R —E AN
IR | Z2 B0 2 T AR/ EVR S5 I B —  FR
TEMER S, TARER HAA R A IR B & /)
RBERERSE  JE I 23 Fel (1 BOK A BURE B . I6Ah,
T AT, A AR B LA 3O AR
T 7 ) A5 SR LA S W 52 0 =X iF o B At
FEME,

P 2 el A R TR KR R RO A AR e A
HRE, AP NI K TS BN TR 383 23 e
WA BB A 5 RG24 AT 3 IR (2 1
M2 Pl ) S D R = AR A OR DR R AR 0 X L 2
bl 1) A 251 3 B — E S ROk A 4 4% T
AR BRI L AR A PRI 2 Bl AT, R
b2 4 R FH A6 258 LA 45 b S AE ) B A 1 8 A= A7
R AR BRA B NA AR ST RE , RES A —

SE L PR

£ % 3k [ REFERENCES ]

(1] #iEMA B0 S8 1 [ 23 (B A% J& 2 87 5 AL
[D]. BRI . Wik K2, 2016.

(2] REH PRV, T5, % HIEHEERY H KR
X g A IR FRAE S YR 2R 1], S bR} 2% 2015,13
(3) :381-386.

(3] FE ke, BEdk, B0, 45 b E 5 908 A s 47 81
AR KB AR R 5 BRI 43 [T ] AR AR 4],2010,30(9)
2406-2415.

(4] BREAR, SCEEER TR/, 55, SRR AT 8 10 At A% )
YR ZFEERTSE[T] . 1B RN 2014 ,12(3) :369-373.

(5] JERFS. B SCTHC X T K K 5 i 28 48 1k K B F Ay
[J]. TP E 2 Bi¥4Rk ,2016,36(7) :283-284.

(6] EZMAAFIFRIET 2019 45 r FE 50 b2 ) 56
Wt B 3@ S [ EB/OL]. (2019-12-27) [2022-03-18 7. ht-
tp://www. forestry. gov. cn/sites/main/main/gov/content. jsp?
TID =20200204102455298817038.

(7] FRERAF fTBAAE FRode, 45, ) AL YL FE 0 22 el 1
hm? I R SSMRRE LR % 2H S 45 BT [ ). Aol 55 38
Bkl ,2020,36(1) :9-20.

(8] Lhyef BAME, TR, 45, JL At AR Rl AR P
W REPERIWTSE L 6 S S BE R A Z R D] A
A2A4R,1995(3) :268-277.

(9] RIFA, LIl SR VLA 524 LLAE Yy 3 09 RRAE
BeZREPELT]. SEMAIRL 2013 ,41(8) 12327,

[10] LEVANDOWSKY M. Ecological Diversity[ J ]. Quarterly
review of biology,1976,51(2) :336-336.

(11] JrkSs, B3 R, G YRR A =N
B ITEMBARMAELT]. AW 2 HEHE,2009,17(6) :533 -
548.

[12] &3 B (I 5 i P B AR A ) 44 %) IE XA A
[J]. E +444k,2021(9) :48-49.

[13]  RAES:, PMIT, FHr B, 45, o R 1A 4 X2 b 2
[J]. =ML B 2011,19(1) - 1.

[14] . SN ARIMAL[T]. gE22T1,2015(1) 4.
(15] AEDFUR, BRih 2. 75 I 57 1 SR80 7™ Ml A S5 WL 56 27
AESMAT[ C1/ 7 Bt A B2 2 IR IR 2 5 S At o 4
. SERA SN AR L, 2009.

[16]  Z=gHFH, XU R 5T, 2. BF 7~ L0 A AR R DR i 2 A
KRR AT T]. iR MOl B 12010,40(2) 24,

7 B EA :2022-06-09 ; #& 5 H #1:2022-09-12

EE&WA  SONERERE AR S (B RS 3LA ZK(2021 ) —# 097) ;
SEMBEBEBE K A4 (B RIBE T (2017)3 %) ; E KR 4 e A 2
BEIGH (5T 1 W\ 5 T 360 e 2 el 2 g 2 A ) ) e B
YEEE N BR Z, MOl BB TR, 32 RO AR A 56 T
YEFIRRSE

ABTEE .2 B LS TR, F5 MR IR W
FHKE TAERMBITE



14 A Ble# / Life Sciences %41 &

I\ IRES R o s il & sl o D7 1 0E 58

Z'J:“u}#* #ZJ —T Z‘:i//\ /u, }%A
(FMFEZIE, M SR 550025)

 OE: BRAEINARELHEESTNE G &, MNEHFENARF Ky ZhhEF P L REL R, AN\ AR
FATR R R IRIE . TR AN A AUBR AT S, m}ﬂ@ui,{é#rkt@awm/\mm’ EAMBRNASE REOPAGR)
2020 S paoK o Feiz B Ty ik M RN AR T Ko FeiZ B E, ERAARBLE 0. 180 ~0.450 mg/mL R ELER W, =
)2 75 42 Y=1. 6024X-0. 0389 ,R* =0. 9996 , R K. & 5 K BB A RIF &M £ & T34 mAE =M £ 4 100. 19% ,RSD<3% , Rl =4
10 3AN ARG G A HRAFE0.015% ~0.029% Z 18, K545/ 4.36% ~9.00% [, KiEWZ H %45 £ 10.23%
~24.59% Z 18] BR R iZ R A AL 9.69% ~23.81% Z 18] K54 RFMRIE R 50% , KiEWZ Y4 FiEniz
Mh 5 R RARET 10.06% F7 9. 54% , Z5iE: R A BRIERF L &M TN ARP 9 S A M BT ERFM L TEAMKE EAHE
LR, Ry AR B A TN E LR TR TNAMSGH G R EEH
9@%2151: NFAAR, B ek, BrE b ik R B
FESFES R284.2 XEEFRIAFED:A X E S :1003-6563 (2023 )04-0014-08

Determination method of total alkaloids in Alangium chinense”
CHEN Zhilin, YANG Ke,DU Hongzhi, LI Wei*

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

Abstract; In this study we established a method for the determination of total alkaloids in Alangium chinense. The
contents of water and extracts in A. chinense from Guizhou were determined ,and their limit ranges were specified , so
as to provide experimental basis for the quality control of A. chinense. Using L.( —) Anabasinein as the control sub-
stance , the content of total alkaloids in A. chinense was determined by acid dye colorimetric method. According to
the determination methods provided in the Chinese Pharmacopoeia 2020, the contents of water and extractsin A.
chinense were determined. In the concentration range of 0. 180 mg/mL to 0. 450 mg/ml., the regression equation was
Y=1.6024X-0.0389 ,R*=0.9996 , the absorbance and concentration had a good linear relationship , the average re-
covery was 100.19% ,RSD<3% . The total alkaloidsin 10 batches of A. chinense from different origins was between
0.015% and 0.029% , the water content was between 4.36% and 9. 00% ,the content of water—soluble extracts
was between 10.23% and 24.59% ,and the content of alcohol—soluble extracts was between 9. 69% and 23. 81% .
It is recommended that the water content should not exceed 8.50% ,and the content of water—soluble extracts and
alcohol—soluble extracts should not be less than 10.06% and 9.54% ,respectively. The method for the determina-
tion of total alkaloids in A. chinense is simple to operate ,with good accuracy and reproducibility. The determination
results of water content and extracts can be used for the quality control of A. chinense.

Keywords: Alangium chinense ,total alkaloids,acid dye colorimetric method, quality control
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1 0.2500 3.8075 3.6000 0.330 7.4821 102.07
2 0.2501 3.8075 3.6000 0.335 7.5835 104.89
3 0.2500 3.8075 3.6000 0.324 7.3604 98.69 100.19  1.73
4 0.2500 3.8075 3.6000 0.329 7.4618 101.51
5 0.2499 3.8075 3.6000 0.320 7.2792 96.44
6 0.2500 3.8075 3.6000 0.322 7.3198 97.56
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0.5002 0.601 25.96
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S10  StBHAEE 2 0.5001 0.360 16.18 16.57 2.22
0.5001 0.378 16.91
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2.0000 9.05
2.0001 5.48
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2.0000 10.08 S5 RMEETTS  2.0001 11.57 11.67 1.76
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2.0001 10.06




20 Hqw Bl / Life Sciences

541 45

HFRS
. . bR BiYEE PSS RSD
FS RERRUE " o
/g /% /% /%
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bt P B LB ) Fh BE R U BE i R Cyclobalanopsis  si-
chourensis T 7% 85 K FFIE BT ™

FORE HRE ATieF By ip & et R K
(BRI, 5 SR 550004 )

W E. RAHFEEE ATMN BT Sl E—50% 569 B%F K Cyclobalanopsis sichourensis Bf % A FF T3t %, 54 T # 3%
AP LR BRE M, BRAYEBE TR 41 A 61 & 66 M T ARE 10 A 13 B 13 FF ERER 23 431
B 3afr EAREISH2 B2 A, EEMMSAS BS A, MR ENE, B%ERE TR ROAAEE NEEDE BEE T
BALF AN A E I, BT B FROH R E G RE, Lz miEstGekF RBELGRY, KT A O%F R 6%
PR — TR

KEEE, TN, EEEFR ELELEMN

hESES Q94 SCRRARIAAD A X E RS :1003-6563 (2023 )04-0021-06

Studies on the community structure of typical minimal population species Cy-
clobalanopsis sichourensis in Guizhou”

YUAN Maogqin, HUANG Fengyan, HE Xuanze, LI Xiaofang, XU Jian, YANG Jiawen* ,ZHOU Qing

( Guizhou Botanical Garden ,Guiyang 550004 ,China)

Abstract; The community structure of the minimal population species Cyclobalanopsis sichourensis was investiga-
ted by using sample plot method. The results showed that there were 66 vascular plants belonging to 41 families and
61 genera in the community. Among them,10 families, 13 genera and 13 species were in the arbor layer,23 fami-
lies,31 genera and 34 species were in the shrub layer, 15 families,22 genera and 23 species were in the herb layer,
and 5 families,5 genera and 5 species were interlayer plants. From the age structure, C. sichourensis belonged to an
expanding population. From the life form,the community mainly consisted of phanerophytes. In addition, the reason
for the narrow distribution area of C. sichourensis was analyzed. This paper can provide a theoretical basis for the
protection of C. sichourensis.

Keywords: Guizhou, Cyclobalanopsis sichourensis ,community structure
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[14] B2l R w52, 58, RP-HPLC il & /\ /1 I 25 552020 AE KA QLHADE DRI H - 755 5204 B 254 A
Bk H 1], 6 s % ,2012,29(2) :1065-1068. JRh B 2GR HOR BT E AT H (QZYYZD -2019-01) s BEM R 2y
KR 2 7= i T 5 M A7 O

YEE R BREW(1990-) , L, LI, 7E el 1A, EENE P2y
WS H#3.2022-07-03 ; &[5 B 7 :2022-07-29 [RELBEIR 4y e 5 B s i DG 98 TAE

BT - 5t N 4 24 M 1 5 AR A% 7R R 1 8 (Kb R 2 R4 ABRESE . Z FH(1964-) , H 4%, 2N 25 R 24 7= b i T
(2015186 5) ; BN E 25 RAERMF I H (5t BERFBe Y (2019)78 M EWTIE TAE,
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AR o — i DA ) 2 A AH A O 52 34
SRR RS R AEYIRET h SR RO B A i T
B R T HIRAE S R MIRS IR, AR SR
GER AL BT, TEVE A ) 43 A0 A% Je Ry e
e e RS R GL DI RE R JEAML , R FH R A 1 A
IR AR . BEVE B0 R LA B S s ]
OIARS JRBIESE , 0T DL A W b A A A ) 2 e G
HLIE A T Bk A B2 BiA SR A A
SR IE S RYRE R, W) AR Y 2 TE R R A
IR AT Y 5™ B ) 0] JE 22— | JC HE X R
A BRARIIZRE S MO IE R, NZETE 32 v
IAE Z2 REPE AR A B 5 — 3R 8l PR 1, AR 7R 3 A
BR LA W0 LA T AR AT (0 3 T 7 4 b
DX, AR 5 gl i B2 R R R B0 AR AL 9 2R
S

P55 X Cyclobalanopsis sichourensis "N 5¢ 3} B}
Fagaceae 75 X J& Cyclobalanopsis #H)'®) | J&Fk [ Willfs
KUGWEBRMAEY), b TR, B THR/NF Y
F7 2021 AE( K AR B A A 4 SR (T
T4 5% ) (2021 AR ) K e b JC OR3P A8 R
P I S R B A A ), BT S A SR PR i B
PERCRSER BT Z MR E T Y
SEPMIE S e DI, B AE RS R ET AR . SRR
WERTTA W THER AR SR G R R R
F 5 a5k 2 7 XUs iR By e T
XIJ ) 2 G0 o 2 R AL LA R ) ROk
EE SN Bk e S IR AU — Bk
WIERAF T H 3 AR R A 25 R s, BATE A5t 2
A X ME— 1 3 A R PR X2 B SR
INFIEEAR) o

R, O T PU g XA ST b BeA 152
IA B EE AL, A DG i 2 g3 A1 b R AR R T
SFUSL G PG WE T X R VR A 4 A R AIE 1 BIF 5
R ILARE , T DA% /Nl R 4 T 2 M PP AR R 2 2
P 22100 e gk At B BIF S kg HL A A Rl £
PPARAE T RRE AR S S H T E A ——
A PUWETT XURETS 2548 R R EAT 20 A, LA Sy DY 1 75
XA PR S i — e R R BB TR

1 #REFE

1.1 AR
PR HLA T BaR Y £ 384 4K 768 m,

5O I + 2 60 ~ 180 cm, A # B 35
JE 80% M FE 15° dbrm) iy R 8 MRk e £ £
AR R BORE, TR A AR SR 24 °C L AR K
18 1075 mm, I 30 °C |, o i R 38. 3
C, B AR 4.5 C i RiRAE-3.5 C,

1.2 H7x&E

FEREVE N A5 B 2 B 30 mx20 m Y FF i
AR 600 m®, FEFEHL NI 204 10 4~ 10 mx6 m
MIRETT 0 S TR ER P Rl 8, B AR i
1610 DMRET AR E 1 mx] m FETHEATIY  FRR
JEMBE =0.05 m AR T iR A2, EAT RS Mg
e B AR AR U A RIS E AR PR A RS B F
B CE AR PSR AR A R B
X TR AR EA TR MU A 1 [R] B X )2 [
TR T A IO SRR I AR SRR, P o
e,

1.3 FIEAE

BRI VA 2 A N 2 EERE A
AW,

HY)FhEEAE (IPV, Important Value )= [ #HX} i,
& ¥ (relative dominance ,RD) +AHX} % ¥ (relative a-
bundance , RA) +FH X} 4 B ( relative frequence, RF) ]/
33

RD = ( 549y 7of ) 5 VB 180 AR 2 A0/ T A7 90 o ) v

WAL F) x100% , A J2= H SEAE T 5 UAR X
i [ (Relative coverage , RC) {UERAHXT i 25 15

RA= (3 Fh %5 /e A5 W) b %5 B2 Z M) x
100% ;

RF = (%) T3t B2/ Fiv A 490 Fp B BE 22 F1)
100% ;

RC= (W) Fh 55 B2/ B A1 1) M 35 JE Z 1) x
100%

2 HRESH

2.1 BEZ A MR LR,

R Y LA M) 44 B 61 I8 66 Bl B i R
YR Z B 4R Asteraceae, N 4 J& 4 B 5
J&5¢ ) Bl Fagaceae IR A F} Poaceae, ¥J K 3 J& 3
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F o HLRZEZ B Moraceae . % 2% B} Rosaceae FIEE 4
4B} Myrsinaceae %6 3 BF&5H 2 J& 3 Ff, KRl Eu-
phorbiaceae M JEAEF} Fabaceae Ml Anacardiace-
ae Pt 5.8} Rubiaceae 2L & B} Caprifoliaceae | SRR
Urticaceae Mi#} Ulmaceae 289 BHEEHIP 54 2 & 2
i, K # R} Smilaceaene MG AAF} Selaginellaceae 7
A 182 fp, AW FREl Dicksoniaceae . 3 75 A
#} Annonaceae . 4 25 #§ £} Hamamelidaceae . A 2= B}
Magnoliaceae . 11 558} Teaaceae . #2F} Taxodiaceae
B FEFR} Commelinaceae 2529 RHEREMFT HSH 1 8
LA, BAARHUEA MBI 1, T AR 58
SERE ISR A AR R Sk bR b R DL
KRR, BES AT B TEA Y R 2
WA BRI, MR ARG Eurya 763 FHUE &
Castanopsis &

x1 EBBEREEYWTHARR

P & A GE IZR.

Fanily Genus Species Family Genus Species
B} Smilaceaene 1 2 || AJEF} Lardizabalaceae 1 1
EEFCBRFE Dicksoniaceae 1 1 ARBEF Oleaceae 1 1
K8 Euphorbiaceae 2 2 F% Vitaceae 1 1
KR Cannabaceae 1 1 || BRR Anacardiaceae 2 2
WETZALRL Fabaceae 2 2 PR} Rubiaceae 2 2
ZFH R Aquifoliaceae 1 1 R} Rosaceae 2 3

FLEGAER) Ericaceae 1 1
7 HF Annonaceae 1 1
ARAF} Poaceae 3 3
Bk} Juglandaceae 1 1

FRiE5:F} Begoniaceae 1 1
BAF} Caprifoliaceae 2 2
ZHEF} Saururaceae 1 1
4R Umbelliferae 1 1

JATBERE Apocynaceae 1 1 ZF} Theaceae 2 3
SZ MR Hamamelidaceae 1 1 IIZ5F} Teaaceae 1 1
iR} Campanulaceae 1 1 F8} Taxodiaceae 1 1
%t Asteraceae 4 4 ||'BBEBl Nephrolepidaceae 1 1
BHIR Selaginellaceae 1 2 7Pt Rhamnaceae 1 1
BHAB} Acanthaceae 1 I || RITAH Asparagaceae 1 1
523} F} Fagaceae 3 3 FNE Araliaceae 1 1
AR Gleicheniaceae 1 I || FREHF Saxifragaceae 1 1
PRl Meliaceae 1 1 FFRBE Urticaceae 2 2
FF Polygonaceae 1 1 ||M8ERER: Commelinaceae 1 1
L¥EERL Verbenaceae 1 1 fiiBk Ulmaceae 2 2
BHAR} Acanthaceae 1 I || 448 Mysinaceae 2 3

A 2F} Magnoliaceae

2.2 BEELEMHSA
TEZVAWE s X BEE H  BEIE Ao e K2 ER

JERIFAE 3 2 WA AR 2 A

HVEwE T X A2 KR Cunninghamia lanceolata \ Ht
B Castanea mollissima 225 Castanopsis eyrei 213
PR ARH BT ARZE 8T 10 B 13 J& , g A2 A
+PU T XA , FErh 2% AR B 2 (H I3 2, 2 K LU
HEELE 40. 2% (s 5 — , VAT M H2HE Y 33. 0%
R HOR SR 22 5505 | BB 0350 R 23. 4% |
13.2% , 1M J5 JE AN Celtis sinesis M F Liquidambar
formosana FIEE 7 RY 5 48 Schefflera delavayi % , 177
RJZ B B HB R A2 IEF M Cladrastis platycar-
pa BER} Zelkova serrata WG Tsoongiodendron odo-
rum W Vernicia fordii 55 ,

TeARJZ MR RN 7 B, (0 H B 2 AN T8
SR e B A R IITRARZ LUR SR 3 (H
HPRZAGE S MR 7 S R A ] RERIUR

k2 EABSREEFTAEEER

MO MR MEX EEE
Y Species WEE  E wEIPV
RA/%  RD/%  RA/% /%
12K Cunninghamia lanceolata 14.1 60.0 46.4  40.2
FaW575 X Cyclobalanopsis sichourensis ~ 64.5 20.0 14.5  33.0
W Castanea mollissima 11.5 50.0 8.7 23.4
2 5% Castanopsis eyrei 2.3 30,0 7.2 13.2
KM Celtis sinensis 1.7 300 43 120
WA Liquidambar formosana 1.8 20.0 4.3 8.7
T RS2 48 Schefflera delavayi 1.2 200 43 8.5
B Toxicodendron vernicifluum 0.6 20.0 29 7.8
WEFH Cladrastis platycarpa 1.3 10.0 1.4 4.3
RER Zelkova serrata 0.4 10.0 1.4 3.9
HHL Hovenia acerba 0.4 10.0 L4 3.9
WA Tsoongiodendron odorum 0.1 10.0 1.4 3.9

ik Vernicia fordii 0.1 10.0 1.4 3.9

HEAJZ (2 3) PpIEF 5, 3047 23 B 31 )& 34
Fifr, LR AR R Photinia beawverdiana J54T Chimono-
bambusa sp. F 74 Wi F X &y 3=, H 8 2 (H 53 0 R
39. 1% \23.5% 1 22. 1% ., WAb, ¥ A Z rh 8 2
KT 10. 0% HIFh A A EAL Engelhardtia roxburghi-
ana /NW 2L 01 Ligustrum quihoui . JK B3 5B Ci-
padessa cinerascens 55, WLAM, WEAKJZ B EH SR AT
HIIEH R Oreocnide frutescens ¥ K Eurya sp. (%
H Ilex chinensis fEPRY 2 88 ZEMHHE Ficus pandura-
ta 22 JERG RN HAR N E R 55 R Hydrangea as-
pera TCHIFEBL Smilax mairei 3 J& 75 8 55 Ff 248 1 %2
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{EHFE5.0% LI, 4 EBBENEEEAEYH
#3 TEBERNEERPERSEEREED 15 WAk Prfh Species JE% Genus FH4 Family
HRE MR A A %M Cibotium barometz LR Cibotium EEFERRFE Dicksoniaceae
YIFh Species wr w0 AR Hunulus scandens HRIR Humdus— FORFEH Cannabaceae
o s sm  E YT Lophatherum gracil YT Lophatherum  RAE} Poaceae
FRAELT R Photinia beauverdiana 34.1 70.0 13.0 39.1 FHATTE Miscanthus floridulus )& Miscanthus RAF} Poaceae
Ji 't Chimonobambusa sp. 29.8 30.0 10.7 23.5 SEEE S Lobelia nummularia  3H%JE Lobelia  F5HFFF Campanulaceae
Vi X Cyclobalanopsis sichourensis 3.8  60.0 2.6  22.1 BLEFES Bidens pilosa AR Bidens HiR Asteraceae
#AC Engelhardtia roxburghiana 3.5 40.0 1.3 14.9 FIE4 Galinsoga parviflora %R Galinsoge  HB} Asteraceae
JNM 4 58 Ligustrum quihoui 1.5 30.0 0.9 10.8 Fi% Siegesbeckia orientalis Fi%JR Siegesbeckia %R} Asteraceae
WKEHRBM Cipadessa cinerascens 1.4 30.0 0.7 10.7 =Rk Aster ageratoides K5I Aster %P Asteraceae
SR Oreocnide frutescens 57 200 1.5 9.1 VERAH Selaginelle moellendorffii  H18 Selaginella  %HIF} Selaginellaceae
¥A Eurya sp. 1.1 200 0.6 7.2 B Selaginella uncinata BB Selaginelle A HIE} Selaginellaceae
27 Ilex chinensis 8 200 0.5 7.1 ik Baphicacanthus cusia DI Strobilanthes  BRF} Acanthaceae

TEJFHE S L8 Schefflera delavayi .5 20.0 0.4 7.0

0
0
BEMHE Ficus pandurata 0.5 20.0 0.2 6.9
4

22 35K% Castanopsis eyrei .1 10.0 3.0 5.7

RS ER Hydrangea aspera 1.4 10.0 0.4 3.9
TCHIFERE Smilax mairei 1.4 10.0 0.2 3.9
WIEFM Cladrastis platycarpa 0.5 10.0 0.5 3.7

TEAZ Y BLPG 0555 R 2 sl 4l 1 B P i
XIFT LS A SR BT, X — s 2 AR G,
WL DA R o R, B LA H P e X RE A8
A & BRI FHRR R

AR N F & TP EA 15 B 22 )8
23 fp, b B JE 2 B, ML B Selaginella
moellendorffii M2 S. uncinata , 3% B 1% X 38008 &
B, KOy e B 4 T8 4 B RARHE 2 )8 2
Fir RS L E 1A R 4, FEMFA
JEX e GE A — AR SR, RIS A R )
ISR AR RS R R E B 5 KRR, K
Wn it W —E BB IR R . S RHAY AR IR 4
Galinsoga parviflora Y& %t 5. Bidens pilosa 5% % Sieg-
esbeckia orientalis F1W B F Bl A9 WY B ¥ Commelina
communis S5 F WA [ 2% B 10 B 22 b R B A T 4383 ,
IMZREFE A2 AR Z A2 ARHE M1 0 85, 0 24 0 58 By
K IEIHAEA BT, X it — 23], AR
Bl R A S B A R e Sy A

EAF— PR AJE , A Z P B T R R
Y4 B — B E  SZ DGR I &, U2
ST 3T 3 A R €, LA SR ol o 322 XA 45 1 3
T,

T3 Dicranopteris B} Gleicheniaceae

T3 Dicranopteris dichotoma

B3 Polygonum hydropiper HJ& Polygonum 8} Polygonaceae

i 4E Premna microphylla I 4EIE Premna DR} Verbenaceae
SR Begonia palmata BRI E Begonia FRIESER} Begoniaceae
P B Sambucus chinensis HH R Sambueus AR} Caprifoliaceae

2R E Houttuynia = HFR} Saururaceae

B JLFESE Cryptotaenia  4-JER} Unbelliferae

B BRE Nephrolepidaceae
KI'4 Asparagus cochinchinensis KT 14 /8 Asparagus  KI'T4F} Asparagaceae
W FHE Girardinia SR Urticaceae

WSBA IS Commelina  WEBHHRL Commelinaceae

£ 25 Houttuynia cordata

1 )L Cryptotaenia japonica
B BE Nephrolepis auriculata )8 Nephrolepis
T 5 Girardinia suborbiculata

8 ¥ Commelina communis

R 2 A Y O 8, A AR A
Ampelopsis cantoniensis . K¢ %% Ficus pumila . ¥ K
Paederia scandens . %5 ¥ Pueraria lobata 1 =M A il
Akebia trifoliata 55 , BT RIFEY) R 5 FES5 & 5

2.3 HMYBBESEHN

WE 1 s, 3 C. Raukiaer A£G R4 28 R
Gil'o) A TE ARG AT LUK B, RS TP 2R
W2 HARBIRH A 22 5, TG 43900 stb b 2R AE W)
(SR K7/ I e SRV NI & 2o AT R =R 7/ B £ 32
TP 2 5 2 Ml A AR L P 25 SR 2 XA
17:5 ST TV 0 W o £ 7/ BN oY B N S S N
RIUNZIECATE , MR A R D SO 2 )
HAEAERZA AT AU TR IR B 5 — a5 PO B 3 X0
P& h FEOR ALY, X SHEA Bt 2 S
WRETE A TG R — 30
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10.0% % sen 106% o1
0.0% m A @
Ch H ¢ Th
KA Type

Ch: i&i;*ﬁ%c}wamaephyies, G: BZEHEY) Geophytes,
H: i 244 Hemicryptophytes, Ph: =07 244 Phanerophytes,
Th: —4FAE B AR Therophytes

B AERSREEEERE

2.4 B%HRFBEREH

PIMa#E ( DBH)8 cm A— 29 (HEARJZ H 4
AR DBH<S5 cm 1) B0 ot BEVE oh va s o
I s A, Gl 2 Bt 34T Tn] LK BLPG w6 X1
TE AL A3 A A AS IO < 48] J R0 e AR v
F X IER R E o] LA %8s A —
RARFAVGETT X KB (942 162 cm) , R VGRS
DRI 122 DX el v 33 g 1Y) o AR, Pl Pt el A=
77 BOHER AR TR A A T, AR PR ER T AR
BEARAT T A R KA ST A7 0 PR A 3 I 1 A4, ol
VRS TT KIS St A R o
PEWETT XS AF R R IEAE 3 22, R, s
IR P& 1t R T AT A
— H{Ei=12.48

PR 2:=33.156

1259 N=23

10.04

7.5

e i

‘E‘i 5.0
2.5 ]
=
0.0 T T T E T
0 50.0 100.0 150.0 200.0
Mg /em
2 EBEEREREHE
3 itig

PUIETT v A 44 A 41 B 61 J& 66 Ff
MRENF 8, & A BREAE Y FR 28 £ T
T, A DGR . s T AT AR AR

JZ HARZ 3 AT USSR B Z . eSS
RGP AT B RTAR)Z  EREE RSN
MR 2 1) 14 25 [0S 8 LA R AR 0 1) 4 38 4 5 2%, il LA
FILHREE AR I B R AR ORZS T AE TG 0575
IR T AR SZ o, 2O R LAY , AT A Z v
TRz — ] WLAE Py E T R o B I
AV S R AR AR A B, A X — DX B0 BRI 2
WA, AFARRSE R AZAR  TE LB N
XA g A, DU SR s E X

5 IR A AR AR A S R G — A B ALK
R AL THEARJZFIREA 2 BN A AR L 47 AR AR
A ST RERS E PER ZREPE LU R AR B 2R 1 55 D7 THI
HA MR DI RE R R TR A BRI T bk
REARFIRAZ A AR {H R o Al AT T A A2
G S AN WrsCAE 3 AR T AT, M X 4 28 A 2R
MIEBRGTRE A MY SRR R T
FEAEAN, TEVUET XIRE AR AT LA
KR A2 A SR /IR, 3 1 I P I 7 X A 52 B
FAR BB, PRI X AR RE I SR EE MoK B )R T4
KA, H =5 A0 B A2 FIE A2 X0 P 7 (XA 2R
AR AR T BEAR SR I AT S 2 — AT
L5 A RE D5, AR TR, 7t BT A7 4
3 AT AU — A/ INEETT H B 7 R AR
A IR AN G T VU 477 X 4 A A R AR B2 T
Pregseme (B R AT A FRAT IO SE

H1 T UG X REAS S B A AR SR, SR H: F AR )
Aty XIS B e A, A X R 7 1) S A
AT RESRFhF (1 HIOH G A0 DR 5 0 R T, K
H X HESAE TS R BB T AR AR R R LR Y
SYIEA TADT BAT SR AR T i Ay
M A B W2 T T SR B 8 1 iz i ) A
TREM WA, FE18 K I ARV T M AL AT B4
T PYETE MR K Fek A, s Hal £ ) o]
AR h 19 22 5505 RS Rh 3 AT RE
PHERM TR B R O g, X HEiE
Kb, —~ T s BH A DX Sopk 7 iy A
M AREFAL 20 A e, nl BEAEAT & By IR A MRAE N
IR RN Y TP Z BT LB IR 1, 10055 X A )
PR 2 RLAF B BEAC , ml A4 T slene 37, B Bz ml
7 R i ST (S G N S ) Mg WS 8 | R
NIRRT A AR R, 3k 80 R R 1 sk 8 4 /)
PUBETT A SR G0 A DX, Ly ] e A 3 [ g
SRR AR AE S ARG, AR I L K R L R v
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U 25l A Rp A VL LA T i D AR ) A, 2 L
WA AR GRS X W B sk e X
AN X A PR R 7 7 BE OR3P P 55 R A
WL ANEE RO IR AL BT R AP R AR
it EUAER T I T ST X,
XEHmER AR PO B A ERY . BRULTAN, i T
PEWETE X A SRS T RE A8 EA T 52 AR 8, e T R
WON T3R5 20 3 AR R AT B A0 ol IS A, AT
IREY IR H A
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16 KAPAS [l 7= H AR A PR AL B o ™

® ML FREA A EA, FER R 40 4R R,
(RMPEZRY 2 R B 550025, FZGHMCSON) RYESRZAIRA SN HE 550009)

# E. B MEERABHMAREFhfHE PR B> BREERSFEEEZHHOLSE, FEEL A ETEH
R AR, AARI T8 R0 R ZAREARAE R IARIE, 5 AR 2020 SR P E 230 ) (w30 i@ W) o o9 A48 X AR o ok A i
RASAFEEMNE, R ERLRE Z AL P RS (9.61% ~13.82% ) . % &5 (5.26% ~15.39% ) B RIE K 5
(0.34% ~5.33% ) FBE b2 E 4 (13. 05% ~28.34% ) -2 M B E L5, B8 F e A £ vt AP akys
FH A RIFE 13% 14% 14% 13% ; E RS AES ARG T 16% 8% 9% 1% ; B R B K> 5 A R A 5% 1% 2% |
3% ; BEEEE B A RAKT 16% 16% 13% 14%

KW BRE RS BAS,BRARERE S BEE R

hESE S R284. 1 SCERFRIZAD ;A M E S :1003-6563 (2023 ) 04-0027-04

Determination of physicochemical indexes of different parts of Lysimachia paridi-
formis var. stenophylla from different origins *

HUANG Hua', YANG Jing',ZHANG Jingjie' ,SUN Yichun®, LI Huixin’ , ZHANG Wenwen', ZOU Juan',
HE Kang'*

(' College of Pharmacy , Guizhou University of Traditional Chinese Medicine , Guiyang 550025 , China;’ Sinopharm
Group Tongjitang ( Guizhou) Pharmaceutical Co. Lid. ,Guiyang 550009 ,China)

Abstract: The contents of moisture,total ash,acid—insoluble ash and alcohol-soluble extract in different parts of
Lysimachia pariformis var. stenophylla from different origins were compared ,and the quality control items and limits
were set to provide experimental basis for improving the quality standard of L. pariformis var. stenophylla. The inde-
xes were determined according to the detection methods provided in the Chinese Pharmacopoeia 2020. The results
showed that the contents of moisture (9.61% ~ 13.82% ), total ash (5.26% ~ 15.39% ), acid —insoluble ash
(0.34% ~5.33% ) and alcohol—soluble extract(13.05% ~28.34% ) in different parts of L. pariformis var. steno-
phylla from different originswere different. It is preliminarily suggested that the moisture content in the roots, stems,
leaves and whole grass of L. pariformis var. stenophylla should not exceed 13% ,14% ,14% ,13% respectively ; the
total ash should not exceed 16% ,8% ,9% ,11% respectively ;the acid—insoluble ash should not exceed 5% ,1% ,
2% ,3% respectively ;the alcohol-soluble extract should not be less than 16% ,16% ,13% ,14% respectively.

Keywords: Lysimachia paridiformis var. stenophylla ,moisture ,total ash,acid—insoluble ash,alcohol—soluble extract
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Cytotoxicity of different extracts of Stigma Maydis and their therapeutic effect
on dementia mice

ZHU Xiaoting, GUO Jiangtao* | LIU Jie, JIAN Lina, TAO Tianze

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

Abstract: The effect of Stigma Maydis extracts extracted by petroleum ether ( PF') , dichloromethane ( DF) , ethyl
acetate (AF) and n—butanol( BF) on the activity of nerve cells was observed ,and their therapeutic effect on senile
dementia mice was explored. MTT method was used to determine the effect of different extracts of Stigma Maydis on
the survival rate of PC12 and U87 nerve cells. Morris water maze test and diving platform test were used to detect
the cognition,learning and memory ability of dementia mice. The contents of 1L-18,TNF-a,T-SOD and MDA in
the blood and brain of the mice were determined by ELISA method. The results showed that AF and BF groups had
proliferation effect on PC12 cells, and had certain neurotrophic function; PF,DF and AF groups could inhibit the
proliferation of U87 cells to a certain extent. The results of diving platform experiment, water maze experiment and
space exploration experiment showed that each extract group could improve the spatial memory and learning ability
of dementia mice. Section results of hippocampal CA1 region of mice showed that each extract group could maintain
the integrity of brain tissue structure of dementia mice,and BF group had the best effect. The results of ELISA meth-
od showed that each extract group could increase the activity of T-SOD,decrease the content of MDA and the ex-
pression of TNF-a and IL-18 in serum of mice,among which the effect of AF,BF and PF groups was more obvi-
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ous. The experimental results of T-=SOD and MDA content in brain tissues of mice showed that AF and BF groups

had better effect, indicating that each extract group could improve the oxidative stress damage of brain tissues of de-

mentia mice. In conclusion, different extracts of Stigma Maydis can improve the cognitive function of senile dementia

mice,and the therapeutic effect is BE>AF>PEF>DF.
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A FRAHE

2 EWERKSW

2.1 MTT A& 2 R R R E R
PC12 . U87 m il i& M 6 % vm

AL L AR 2 0] A1, R OR 245 26 U BE A 40 i
BEPE WA A ARG A AR . X PC12 HARIN &,
AF BF ¥ B 17 Bsf D) E £ 200 it 384 48 ; X} U7 41 Jfd i
% ,PF DF AF X400 i fE e

200
180}
~1601

—
E140F

Y
320+
@100—
X 80
L-5160'
40- ZINe!
3

20F
o
0

\:
el L

RRRXXRRIERRRXIRXXT

ANNNANNRNNRNNNNNY
r
CXXXRXXXXIRRX XN

=

F
072 1 R 5 3 10 25 Il 50 [C]100

1 PCI2 HAEFEXRAAEEEMERTH
TR/ % (xts)

WRES ( wg/ml)
S
LK

MMM
D
[RRIXIIIX XX

LIS SIS IS IS IS Hs,
O OO O I

OO0

(CAAIIIIIIIIIIII IS i)
[ty

N
, |
/N

e
g
K]
K]
K]
:
5]
K]
4

AN
{I

P DF AF BF
077 | = SESR 10 25 501100

2 UST HREEXKAARZERYIERATH
EEFR/ % (x+s)

2.2 ERMsTHF DR GE TR

2.2.1  BEASEH/ N o ) AHE I fE

i 1 Al SRR AR HE =S 2/ BRSO A
(6] PR AR I RIS, B IR R 2 s 4n 25 LT AR N T
R, BB A A BE G225 (p
<0.01) , AJBESE T F R A8 i 2 21 LA b b 1
E AR EARBEER ) o, AF 41 BF 418 il &
AR, BAT BRI , BT LA R
THABMALL
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®1 BHNMRBREFSIEICITRE (xs)

U R RV RIS RERUA R
ZHA 23.14£16.35  1.71z0.76 283. 14+47.69 0.4420.53
LRI 7.58+8.82  3.00+1.70" 71.36+57.77% 1.50+0.71%
PF 4 14.57225.53  2.40+0.84  223.72+124.39" " 0.67+1.12""
DF 4 10.77+6.82  2.82+1.25  227.47+112.39" "  0.64£0.92° "
AF 41 16.27+16.84  2.50+1.18  240.07£103.20" " 0.80+1.23 " "
BF 41 17.18+38.67  2.75+2.19 270.70£61.16 " *  0.75£0.50 " *
VE 41 16.10+15.50  1.83+0.41 260.99+89.52 " 0.60+0.89" "

MERFGIAL  8.15¢4.14  2.70:0.82 278.84£70.18 " 0.50£0.71" "

T 52 AL, <005, #p<0. 01 SR IL, * *p<0.01,
2.2.2  JKARE S ML
2.2.2.1 BT EER A
P 3 & 4wl S U2 R B R ¥, 25 H
25 2520 /)N FRUA 6 R VR AR I BH I S T R i 8 S
RULH FLH , 25 25 4 )k b AR U0 ) J 4 e, HLAE R 5
KIS AL AAR b PR Y B Bt
(p<0.01) , i HH R0 A B 2H RE b 403 /)N B
J7 e BRI ) 2T e 1 Jae e R T
60 |-
W

30

20 H

N N

g":ﬁ 141 AR R 2 S PFAH
Arg] EEBr [ vrgl

524, #p<0. 05, ##p<0.
01; SR L, " p<0.05," " p<O.
01,

3 HH/NBREEEEIRER s (vxs)

VFZH N P I 20

B4 SENRGITHIS

2.2.2.2  ZF[AHERLELS
FHE S AT 528 A/ BROE s, B AT /N BROE
PRI 58 5 TSP 15 42 BRI i, 28 D 65 TR B
A SERILE LA, 4 2 AL TR RSN R A, 2
BB L H PF 4 K% AF 5O 6B BA B
EHE(p<0.05,p<0.01) , Wi B T KA 45 A€ B 20 7]
DA /N RS )2 T DL g
50

30

20

kI g
;:‘}Zéﬁ mfﬁ;ﬁéﬁ
W H5aEHA L, p<0.05,"p<0.01;
SHBAL, " p<0.05, " " p<0.01,

Es5 SHMRZEERIEERIEE (v2s)

2.2.3 MYl ER

& 6 AT, 28 FIAL I B CAT DX (A 4 i
JEHES R ST R B A S) 5 3 ~5 RS S5 T
BT , {883 DL 20~ 5k 240 M AL 4 A 5 S AR 2 LR 28, D
R R IR, A B k5 A 80 2 1 400 )2 HE 5 25 L
B, T 2 A 43 AT T 40 2 — 00 s 0, 40 e
B SO D A A A R 2 AR PR A AE AT L
G AT N R/INASSE I 45 0, 38904 11 46
PR BV R O SRR LA LL , 25 25 40/ U 4140
FAOTRII AT B3, ik by VY 3E 21 R BF 4145 D
/bt AR L 2 9 A8 P O K U B R R A5 2 R
YA nT LAAE RS S N BRI L 2 A T A5 5 3, X
/NS B IR TAE T

I
2y

UIRTALEEE Y

6 HH/MNRIEBD CAl R HE £EE

AF# BF#H VFH
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2.2.4 ELISA B:E 528645 5 6ot
2.2.4.1 H4/NERIMEH T-SOD Fl MDA 4%

HIP 7 6 8 ] S A R A LA, 4% AR U 4
KR —E R 5 /N BRI P T-S0D 1% 1, FEAIG

IL-B &t/ (ng/L)
5

MDA it (HR B 1 2 M Ud W K20 4% 22 LY o}
AR — 7 PR AT DA /s B S A B S 3 o}
1200 0
BE4 BRA PRAL DFAL AFAL BFAL VR
M aN E W52 EALE, p<0. 05,7 p<0.01; 5
Es0r BORLLLL, " p<0.05, " p<0.01,
260 10 EANRMFER 1L-18 R (xss)
= 2.2.4.3  #FA/NRIKNHLH T-SOD Hl MDA &5
20f "
HE 1L P 12 T SR AR L, 4% A )
O SR TNAT PFAL DIl AFAL BEAL VEAL TR Qﬂigﬁg_%ﬂgﬁj; EE{/‘J% _[% /J\ Lrﬁ H—IXI—QHQR ':P T-SOD {ﬁ jj
- - e ’
E7 &AMNRMES T-SOD &R (vs) Y/ MDA &5 d, 50 ] 6 R 2548 A6 IR0 4 AT L ko
Nl N R AL BE 0%
E 160F
£ 5|
ZB ~ b o
i 2
ol
:00
8 FH/PNRIMFH MDA £58R ()
VFA

2.2.4.2 BH/PNRIMTEH TNF-a Fl IL-18 4553 11 BENRMBALRP T-S0D FR (x=s)

H P 9 JE 10 AT S RERIZE A e, 45 AU AL
Pifie— BRI TNF-a 193835k, AF 41 5.
A B EVE(p<0.05) & HBIIALI A — R
WA IL-18 12635 K 7, B PF 414045 4 25 41 3 . B

2
" Vp g
A 5 (p<0.01) , BERH K45 ZE HU 4 PT LA Uk e
1200) 3] K
oo
1000 ol / R B .
= SO BRI PRAL DFAL ARAL BFAL  VEALIRIFG AL
E 800 . " .
=z x W SRR, p<0.05,
iz o
& 600 12 ZHNFRAELR R MDA 558 (v+s)
3
]
Z 400
an 3 &

0 HO4 B4 PRE DR AR BFAL  VRYL i

o SN TN S5 (o) FEAERR IR B0 BLER RO S A ) 2l
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ZUES PR i £ ) ROS, ROS 4x 515 & 1 i A%
BRI RS 4005, S 3 A R T R AE, plis
HEIAT- 5 AD MR A A B BE IR, T4k 1K
SNSRI AN 12 N TR 4 RGERA TR
FIBF S AR SO PC12  UST 40 3% 414 F 55 i) 512 56
SEIEFM | FORIIAE B X A S o 2 A5 — 22 1Y
e

FORZA B3 WP AATE M, T L sl [
P 9 37 P A BELIT AN R S, 7 1k 1 e a3
X L 2 A A B VR A, DT ki e 400 i 3 38 S Ak
it , e 50 Re T . AR RIR B R By
fIEZ — W22 2D EALRE 1 N B A SOOI Bk 5 S50 A
Morris 7K 2K B SC IS IE F , B FEHEGM /LB AD BLUE 4R
PR ERE, BEkE SLIRAE AR A4/
B AR R AR I AT R R B B /N R
N2 1012 RE 7, Herp BF 4 H AF 4197 2408
£, Morris KRB AT . SR /N B R e
R AR 2R W ks /N B
J7 I B2 2 e Kad g

T 5 X E BN ST HUAR K BHEAZ I A0k | e i i
SEMAETIRE, BRAT R WS 250 41, /I B 40 20 1
CAl X HE Z el DL RGN BRI S A 2 21 45 F5 b
RGN L BE N — B R BE & /N B AR R IR YT
T, SRRIZHAR L, 45 254116 S CAT DX (AR 4
Ji 2 HES B 57 B, 45 R4 T BT, 400 P A v A
ML ASIEH SRR D BRI F TNF-a 1 1L
—18 WA LA s B RE 5 T-SOD & F&{% MDA &
i R A S A2 SR R, AR, £
RITAE IO AF TR/ N B BT VR PR A
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gk I A8 5 1) e B0 e s P VP

CET 3 EESEEE T I R N
(SR AR BTN G, B0 S 55001432 SEME SHRIABIGE B, 00 $I 550014)

W OE. A TR KA R R ER AT AR R A B RS 380 KAt S, R AR 2 0 A B AR 3
HAT IR AR RIREBRREF PN EERT R, SR BT.95% R RIERGATE KB B MR EEs dw
FH K LCyy A 367.6 mg a. i, /kg FH,95% BAZIE A 343.5 ~394.4 mg a.i. /kg A#, ERFRAFHE", HFREN.
95% A kMR L AR L LRLE M EELFARZOHE, B EW RN Z RGN ZEZATIREL LGRS,
XER: A kM, B AN EIAR AN

FE 425 . TQ450. 261 XEkARIZED A X EHS :1003-6563 (2023 ) 04-0037-04

Evaluation of short—term feeding toxicity of fipronil to Coturnix japonica”
ZHOU Ranhao' ,LIAO Chaoxuan’ , WANG Lina' ,XIE Yuan' K WEI Jie'*

(! Guizhou Testing Technology Research and Application Center , Guiyang 550014 , China ;’ Guizhou Academy of Tes-
ting and Analysis , Guiyang 550014 ,China)

Abstract: In order to determine the short—term feeding toxicity of fipronil to birds, Coturnix japonica was taken as
the test object,and the short—term feeding toxicity test was carried out by mixing the pesticide with the feed to ob-
tain the semi-lethal concentration and evaluate its toxicity. The results showed that the LCy, of the short—term feed-
ing toxicity of 95 % fipronil to Coturnix japonica was 367.6 mg a. i. /kg feed,and the 95 % confidence limit was
343.5 a.i./kg feed to 394.4 mg a. i. /kg feed ;the toxicity level was high. In conclusion,95 % fipronil mixed with
feed would produce high toxicity to birds. Therefore , attention should be paid to the protection of birds when apply-
ing fipronil in the field.

Keywords: fipronil, Coturnix japonica ,short—term feeding, toxicity evaluation

SUUIE RS MM R HOGR] A R y— &2 BIRREA S w0 B RO B A PR T, OF ik
THR(GABA) Z AR R, RA A B XA R BAR I Z 2, %D i
TR, AT R ROR KB H B H AR R R R R R R R R i PR A
SREAHAE BRI, 50 o/ L SRR FIXARAE R AR ICBOR . FR i DAL s Bl SR R A5 2

R

R e

e e e e e e

YEZE TN RANE (1998 ) , 2, Wl ST AL AR 32, WF ST T 1) - th 25 R
o7 B #:2022-08 22, &8 B #1:2022-08-31 USAESRZR L LIRS R B

ELTA  SUNERHEIES (BFHAIERI(2018)1013); M [ R ABIRIEE SITH(1987-) 55 WL R, BTS00 1 25 Rk
FRET N2 -TME NREUF TG 34 (No. U1812403-2) ; By} ZHES R Bl B AT HERTIL

Al -ZK (2022 ) —f 463 ; BSH 3 YISKYJI(2021)164
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TRz PR A [R) Aok PR 2 A s ™ o 1
WFFTR ], AU X K A B AR IR 8 LA SOK AR A
YA HAT AR SR Y 25 5 VR T, 52 i 3l 4 i) AR R )
REELEug Y,

BREABRETHRENIE S, EESEY
Herh BA AR HT, Aol AR 7= h A 2 i R
Tt FH, X B 55 v I 2 0 AR A R AT 1 ™ R
) WEFE T, e KT H AR 2 1 Atk 1 i
PER R BE , 23 B0 5 1 OB R A L e S A
Fadsrp FEAE R, 1 2 7 A B 6 0W ) | Anderson
1 Duan FIRFFE LB SRR 2505 BR T
P BRI e P AR AR 28 MR S EO™
A AR e BRI AIR  2h 5 A7 AR B A
TR X IR 5 BF 5 7 0 B AR 2 X6 H A ) 3
(AR M AANE 3, bk Hh AR T P R 2 5 | A S 2 JH
BT BTG SS |, B I IA 25 b O 38 3 %o I v )
FHEAT RN 3B | B0 78 AR 24 % S S T i 2
BTG, PR 58U X S 2 B SR D,
ASCLL 95 % Fa Hu i I 2454 A A 24 10 v U 4
TEVIFI HAES 594 a0 A= 1y, AT B 28 300 A R
BRI, SRR MR PR R PR,
JIf A FE TR 7 FH B 6T 2 288 () (4 B (AR

1 #R5FE

1.1 RIEAH

HL, T ROF (54 TLE204E/02,0. 0001 g) , 1
AR 4R 2 (P D A IRA A B R (S
9 JY5002,0.01 g) , b8 J5 AL 2% A BRA A 5 35
5% (50 emx60 emx40 cm) |, 7E il ; 1} 57 BHIE 3
BFRA AT, i kR, IR R o
EAF(=21%) M4 (<5.0%) HKD (<
8.0%) 55(0.3% ~1.7%) Wi (=0.3%) .51k
B(0.2% ~1.0%) MEMR(=1.05%) K4 (<
13.5%) .

VIR, W B E 255 A 2= A FRA R, 95%
GG 2, ARl A 245 BT E AL

1.2 XA

H AHY 5 ( Coturnix japonica) : #3SHEW H VLY
ERAEWARAA LR EREHIEE 14 d 5
AT AR R M 0 ~7 d Bi% .35 ~ 38

°C,8 ~14 d 5#4.30 ~32 °C , FIXIEE 50% ~75% ,
YEmEEE 16 h = 8 h, fEIFEIE] A B #h Fe iR v e
IKAS , PRUERS SR K 7RI R 7 d N TEHY 35 5E
T,

1.3 RKIF &k

1.3.1 ks

SRR AT VP 0 HE 56 9 3
O AR ) i A AR R TR AT
PRI — 7 T HE 14 95 % F RN I 24 H JHC FH R T 5
210 mL AR IR BRI S 208
KRG A —E R U, IR ) I
R0 )5 ) 2% TR X B 4.0 mg a. i. /kg.20. 0 mg a.
i. /kg.100. 0 mg a. i. /kg.500. 0 mg a. i. /kg . 2000. 0
mg a. i. /kg TR AL B AT, 25 R Bos,
100. 0 mg a. i. /kg TG BEDL T 05649 52 K & A= 58
T2,500.0 mg a. i. /kg TA 4} b 3 iR 55 45 25 56 7734
80% ,2000.0 mg a. i./kg TR BEH 558 4 EAET
1.3.2  ExUALK

FRAE TS 56 25 SR B 6 N AL FRAL, 4 BN
221.0 mg a. i /kg.265.2 mg a. i /kg 318.3 a i/
kg 381.9 mg a. i. /kg.458.3 mg a. i. /kg.550.0 mg
a. i. /kg TRE PRI E BT 1Y 95% UG I 2Y 4
HAWEESZ 10 mL F B2, 455 30,0
mg a. i. /mL B 259K, 53 % % B 0. 74 mL 0. 88 mL,
1.06 mL.1.27 mL.1.53 mL.1.83 mL 253 T 5
mL 25 f5 i P JF Y B 2 A5 B 2 W, PR
100. 0 g fARFTHER B Horp 175 TSR,
BBl i 2 S 15 RHE AT R PR
FET G SR REST A T AT Y 2 inlkt, Bl AL
PRHL 10 HAas 5 MEREA-F AR ISR IR E 5,
AR S8 IR E SR 5 d B H AT Y3
Tk, Z JE IR FE 25 1 ikt 3 d, 3 2 (DS
X HE RIS TR B 25 ~ 28 °C, MHXTIRJE 50% ~75% ,
JEWE LG 16 h < 8 h, I IA] A H WS 789 55 rh 3¢
FEARFNFET L, Al B AR i sk A8 1 ~5 d B H 4
BHHAED 6 ~8 d BYAPEHEFE & LRSS 5 KA 8
PNUFE N gL ELTY N R

1.4 HIBLELE FHIFH

FIFH Excel X 56 iy 245 04 1 R 74 A B 49 58
R DA M B CE AT SE 4 M, SPSS 19. 0
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AT BB E LC, F1 95% B AR RR, R4tk
REALR ] ) 7 7

FRAE IR AE I R LCy, (mg a. i. /kg T L)
AT REPESE R 43 AR FE (LC,, >1000) , H1 7 (500 <
LC,,<1000) , & 7 (50<LCy, <500) , il % (LC,, <
50) .

2 BR5HH

FETRIGHA AT, 23 X FR R P )T R ) 3 65 0
RBEAEFCT MR EATH A EER RIS
RARGAERNIR 1, W05k 2 PR, 710 YL 2 1Dk
0 HRZH A 5 - S R P AR i AR T H
PR Z 3606 A0 B B3R 50 4 28 BT E A
7 R T RS AE DD 50 JR) T i vk
T LRI FE B, PR AR 2 R R R,
221.0 mg a. i. /kg.265.2 mg a. i. /kg TaR A0 B4 1Y
9397 1 0 F B o B AR T BR AL R E AT
318.3 mg a. i. /kg TAVRH AL B rh s 55 57 2 R
AR IS, W B B i B ] i, R IR
R AR 3 R (6 ~8 d) Ay EHE FE =
W2, B HVF I EHEFE 4 THT S d,
EasEa e K R E R, %
SETRCAT, v G 2 A Ak B A AT RE R A A7 2 G A
VEFRRER , S BOF- 1 il b A6 1 R B ik, ik
55 3 i v A P S S S R e b RS A 25 L
SV AL AT BYAER 05 1R R R YL B R |
REAE PR W A2 I B IR H , (LR B = T 381. 9 mg
a. i. /kg TR BREHAT) A7 RS 1ol 22 BE AOSE IR o

5 L ) MR P S 5 o T A R AR 1 AR
3. TE95% . HUNG It 24 1 J 30 1) M R 68 T, 221..0
mg a. i. /kg .265.2 mg a. i. /kg.318.3 mg a.i /kg,
381.9 mg a. i /kg,458.3 mg a. i /kg,550.0 mg
a. i. /kg TARHAE BEXT S0 49 S 7EHT 4 d YSETRAK
F50% ,LC,, KT 550. 0 mg a. i. /kg fakF, RIS
K, B W BE AL FRAE T3, JE T2 4 51 0% |
0% 0% . 10% . 50% . 90% , >} S FE e & LC,, N
458.9 mg a. i /kg 1Kl 95% B 5 BN 448.2 ~
470.1 mg a. i. /kg TkL, XI5 6 X, AL FRHIET:
R 0% 10% 30% .50% .80% .100% , - 5K
WP LC,,  367.6 mg a. i. /kg T8k, 95% & 15 B
}343.5 ~394. 4 mg a. i. /kg fAKF, K5 7 ~8 d
RIG A R KRBT, I 95% S HUIE R 24 X H A%

15 55 () S A P MR T M 20 LC S, R 367. 6 mg a. i /kg
Tk MR TR A 0 AR AR 2 % H A48 25 7
PEEGON BT,

1 HRBBEERShEER

szl 1d 2d 34 44d 5 6d 7d 8d

% HMR 10/A 10/A 10/A  10/A  10/A 10/A  10/A 10/A

PR IR 10/A 10/A 10/A 10/A  10/A 10/A  10/A 10/A

21.0

oy 10/BC10/BC 10/BCD  10/BCD 10/BCIDI 10/BD 10/D3 10/A
mga.i. - kg i

265.2

o 10/BC10/BC 10/BCD  10/BCD 10/BCIDL 9/BD  9/D4 9/A
mga.i. - kg i

318.3

. e 10/BC 10/BC 10/BCD  10/BCD 10/BC4D3 7/BD ~ 7/D  1/A
mg a.i. - kg i

381.9
. gy 107BC10/BC 10/BCD  10/BCD 9/BCAE3 5/BC 5/D 5/ADI
mga.i. - kg ARl

458.3
. iy 10/BC10/BCD 10/BCD - 10/BCD  5/BC2E3 2/BCD  2/D 2/D
mg a.i. + kg iR

550.0
10/BC10/BCD 10/BCD ~ 9/BCD  1/BE 0 0 0
mg a.i. « kg AR

VE AR ENIE R B~ C- P BIER  D-RiM 2R E-F i,

R2 AREHBTHRAEREREE

T REHEFER g Tk g
ik
1d 2d 3d 4d 5d 6-~8d 0d 5d 8d
2 IR 9.96 10.50 11.70 11.39 12.41 40.27 43.5 65.3 72.5
TR R 10.05 10.73 12.20 11.23 12.16 39.97 43.8 65.3 72.8
21.0

4.86 3.07 4.16 3.35 2.45 23.96 43.6 50.5 57.2
mga.l - kg"’fﬂﬂ

265.2
4.78 2.36 2.88 2.21 1.43 20.47 43.7 45.2 51.6
mg a.i. - kg Tk

318.3
3.58 2.06 2.86 2.12 0.96 18.67 43.4 39.1 47.0
mga.i * kg‘”ﬁﬂ*i{-

381.9
3.14 2.07 2.09 1.37 0.67 12.94 43.4 37.5 43.4
mga.i * kg"’fﬂ*i{-
458.3
. g 2760 184162 0.72 0.96 5.55  43.9 31.4 40.7
mga.i. * kg i
550.0

270 1.52 1.19 0.48 0.69 / 43.7 21,6/
mg a.i. - kg K

£3 95% AMABFBREGX B ARSI FERIESIN

R R E 2 s/ 95% EfFMY ik
) (mgai - kg 7R (mgai - kg k) %%
<dd / / >550.0 / /
;ﬁ 54 y=0.153x-26.6 0.597 458.9 48.2~470.1
6d  y=0.201x-24.4 0.811 367.6 M3.5~3044 G
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3 #it

W R IR, 95 % F, BN I 24 388 Jot ARk 24 7k %k
H A 29 25k —E B E AR, S 200065 529 )
VRTINS SPIEE AL ORGP 22 BE T 45 R )™ 1Y
REAR o Y05 AR R Y BE AR A 5 ) v B AE AR A
PG T2 Wik AL, E v v B A P (>381. 9 mg a.
i, /kg TAVEL) rf H ASH 25 A7 SRORS W 25 HE | R A5 BIIIR
RS ) Il 2 2 iy Ak L9 3 0K O A0k
25, T RBJR 205 R VR B Y R IRDRMA M 1Y) 5 T
KPR A 0], At il 2 e R B A B i B 2 A R
W0 E FEOP IR R A RE S 2R E . AR
e R M X 0 LGy, R 367. 6 mg a. i. /kg Al
B IS EAE “50 mg a. i. /kg TR <LCy, <
500 mg a.i./kg AR U, BEPESF N “ HEET
SR O il 20 101 T kA A R G K A3 O
FIXTES S EEME A R LSS, BRI R W, UL
REI G o= B R F AR

ZEAERAE BT R, S U R e A
1y 2VERETE , [R)Iid 25 1 35 I ) AR i 2 R0 2P Ak
AR SN AR T A R AV B A P T ) i UL
B WBBCAON . 57 BAE ) WF 50 i U o %
AR T I B SR, AU I X
KA AR A T A ST I U X 22
R0 2 () LC,, 4 0. 004 mg/L, BEPEZ5E40 555 2
B, 2 PR AR A | Y NEAE SR B (R L
FHETT, AUE X BE D 0 RS % B B B, A
S RIRAE AL 0T I 5 304 0 2 il bl 2%
FRVR (3G, GRS R Tl AT
GRS X PR e R A RS A W A A AN
AR S P B A2 X R 4R v 1 2 ik
FAETE R SO . B Ry DR AP B AR R 528 S g
P Z RV RN AR S FR e e e P, 7 ) 4 P 9 i
ARG B 0 R P UG 7R R R B A RUR
(R LA 1S PT R 4 AR AVt ) o, Ak 24 Y0 ) 08 5 7
H, AU S5 2 = A ) fe 3
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AR, W, FER AT B AR F R
CHUABTSEEBE L2 5k Ay Be I RA 611130)

W OE., ERAMPREERERELE Z3RRGERS, ABEBRTAHLEETN-RRLIRECEKBBEAEFALE
RE VAL SEAT 0% | 5 R AF B Ak A K BAFA AR, %5 S-04 A2 S—10, A AR = B3 Ak W € 5 W AT 4 £ B AR R AR
W EEBRAT G, O MAPEEEM, RA A R AL AR REBIFHO R S-04, VA S-04 BARARF AT S, BFR LW AW
B F2REE AWANER HFEL, AL FomAbhi, FHRERIF.S-04 THRBEARY, L@ FF, 244K
T PRERER RBE BAEERREN ZNELE FEZRABRE, E04B AP TELT ZRAASHAARETH
£ 7 304 (Alcaligenes faecalis) , %8 /= B RER R A B F IR % EZM(CMC-Na) ; RERBAFHF,

KEBIE, HEEFGMaE, ik KR BT AL LI B

FE 5 2£5:0939.96 XHERARIZAD A X EHS :1003-6563 (2023 ) 04-0041-05

Screening , identification and enzyme—producing conditions optimization of cellu-
lose—degrading bacterial strains”

PENG Yongyan, YANG Binbin, LI Zhixi, HE Ling, WU Yong, QIU Chengshu*

(College of Chemisiry and Life Sciences ,Chengdu Normal University ,Chengdu 611130 ,China)

Abstract .

out from the collected samples by the carboxymethyl cellulose—Congo red medium and the ratio of the diameter of

Soil samples were collected from the campus of Chengdu Normal University. Two strains were screened

the degradation circle to the colony diameter,and were named S—04 and S—10. Strain S—04 was selected by detec-
ting the activities of carboxymethyl cellulase( CMCase) and filter paper enzyme. Strain S—04 was determined to be
Alcaligenes faecalis based on morphologic observation, Gram staining, physiological —biochemical identification, and
molecular identification. The optimum enzyme—producing conditions for S—04 were as follows; CMC—Na as the car-

bon source ,and beef extract as the medium.

Keywords: cellulose—decomposing bacteria, screen, identification , carboxymethyl cellulase , filter paper enzyme
PR LA BRCR T . T E A WF 5T i T Y AT R i 2T
0 3l AR M E YA 200 2R 2R TR E (AL

caligenes) =W £F 4 7 J& ( Sporocytophaga ) | % 71

LR Z SRR AN AR A -1, 4 B AN
SR I 52 F 2 B8, Hah iy S oA
IR EAEIEE F AR, B4R 200
FAEBTE . ARRLAR T 15 MPOLa 1k
FH= KRR 4 22 (446 K 0 50H IR LG 2
MELIRIFH . LA, AN e e 2T e 2 1 B R 407 2L

FF U (Bacillus ) 35, TR 20T S50 TR 01 45 440
B AT AR AR NS R B T AL MR
T IR ELRWE 7[RI 40 T T 5 T AN
AR VA TR AR aE 1 L, PR R
itk A I TEARA R

BT FER AL Pl M, 73 B 45 2] BE B I Ak 27 4k
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AT 0 HERE PR AT 201 4 RS 7™ il 2% 2t
FIIRAL A IR ) 2T A 22 A A 1 PO T 7 S A A
L

SiZ o

1 #REFE

1.1 I

L1 1 FERCREE

SIS i AR S I A BE /AR AR (R
PEAR SRR ER A ) o Al FH HOSORFEVS 7R RAERT, 1k
FFRmEN , RETZE S ~10 em B9 T FE, A B
£ drpric
1.1.2 S
1.1.2.1 }5geskt

SCUS T B SRR SR O e A 43 B T AR
ST RRGFRIES) AR NIRRT W
PR B 2 1 R T LB B3R B 3R
ZIOCHR[ 9], WS VEIE R,
1.1.2.2 350 B e il

R ILLF4E Z 4 (CMC-Na) . K,HPO, \MnSO, .
NaCl ., (NH,),S0, .KH,PO, .NaOH [KNO, ,NaNO, . Z.
BREN UK TR \TEAT 208 M A RN 3,5
- HSEK R (DNS) R B B R B R B
B A TERERY B IE WA, 1 i R L)
Bk srrat,

0B A B A b 2 3R - 0 S M B K )
ORI AL S A

RIS 0. 1 mol/L PR — B R BN 2% AW (pH =
4.6)1 FRH LA R AN (CMC—Na) I %
BEARAEGE A DNS 357
1.1.3  SEEUAR

pH i1 (PHS-3E) , LA B Bk A8 e 7 R
O8] LRI K 4% (DGL-50B) | 195 8 e B 7
TEOAT FR 2N 7] 5 B 7 KF- (FA1004B) |, 1 AL ES
IERA A B TAES (VS-840-1) , BRI
Tl AR A BES P i T 5 F BAE TR S 7R 46 ( DHP -
220) , K5 Az TCA A A BR 2 w5 H ARG IR K VA R
(HH=S1) , VLJ5 4 32 T 4 305 6 i S (A% )5 HL Uk
IX(DYY-8C), b3t /s — A48T ; PCR ¥ 344X
(BIO - RAD S1000 ), 3 FE A 4k ; & K 1B & 4

(JYO4S=3E) ,dtni B B AR K Ik & A RA A %
IMYIEIERETT (UVT54) | BRI AR A R A
Al BELOAL(HC-2062) |, 2 BUh B AR = U A
BRZ\H] 5 KA ( BCD-2255LDA ) , 7 5y i /- A A7 R
NI

1.2 EArisiks %

1.2.1  ZF 4k R WA 2 T 119 B 18

EHESFIEFTIRE S, SERFEEKR
U PATE R B AT Y R NIRRT RG R I T 000 , e
FERD S BB R R FE LB T 30 CHEIREE R B3R
48 ~72 h, WERET-HR L AR K AB ML, WEF
M b B 375 B B 0 0 SR 35 PR BB LA (D) A
W& EAR(d) 55 B B S W% A0 A
(D/d) . ¥ D/d AR K H 2 WL T M B2 5
A8 PR B R e AL

45 20 A TR 23 Sl R AR L 1Y) LB VA4 B
FHE 30 CEIRKEFF 48 h, K AR H AR R
2% WEFIEERN B 250 mL AR B R e b
BT 30 ClHERISEFFE S G FRMEE 72 h, B0
FPIRGWAK (5000 rpm, 15 min) B FiEMR, S
H# QB2583—2003"" I 7 R A Y9 CMC il 136 AT 4%
it 15 5 LU P T A | 36 28 T S T (AR R
R0 P R E Ry e 28 E 11 L 1 B RE A 7 )5 SR F 9
1.2.2 LRI AN 1) 42
1.2.2.1 JEAUEE

PR R LB MRS 8T 30 C1E
TR 48 h AR H A KORES , IF e S V& AR
KN FRIE B TG B B BB AERRAE O X TR
PRI THE L Ry
1.2.2.2  AdiA e

SRR DL TR S E T |, 4% BTN T A ik
TN T Az A Ak S Al B A T 4
1.2.2.3 O FHEYHEE

KA T A B2 A (Sangon Biotech ) 41 B & K]
ZH DNA PRt 48 30700 &, e B ) Sl FH 16 e 45
PEEUFI R O FE I 41 DNA

PCR f2 i LA LR 40 DNA FE Jy B, 18 ] 16S
rDNA 5191 IE 16519 27F: 5" - AGAGTTTGATC-
CTGG CTCAG-3", [ In 5| ¥1h 1492R .5’ - GGTTAC
CTTGTTACGACTT-3', 5|t L E THIRA R &
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PCR KW SARFH R 50 L ikt 2 pL, ik 1
wL,Taq PCR Master Mix 25 wL, #8001 dd H,0, 1 pL
%50 pL, PCR ¥4 5 i #2 ¥ 4. 94 °C FilAE 14 2
min, 94 °CZEPE 1 min,55 CiE k1 min, 72 °C #EAH 90
min, 72 CA£4F 10 min, JEHF 30 ¥R ,4 CIEE,

WY 1153319 16S rDNA PCR ¥4 1% Bifig
BRI LKA IS, ] SanPrep A1 2 DNA Ji IR,

Rl EatiTalifl, e FEA T A BRA 7St A7 I,

WP 455828 DNAman PFEZR NG , 5 NCBI H' Gen-
Bank %4 1 1 €. 4 5 51 547 BLAST X b4 #f
FFREAT R UR 4 A AN R VR 1 2 AT, 32 MEGAT7. 0
A B A R G L TR,

1.3 SFLeF M mE ey 7= B Ak

HERGE S—04 T £F 4 R B0 7 B 2544, 43 0 O
JE T 2K TR R R 118 e i 5 R ol IR A TR T
1.3.1 Fa@miFgi

DIVBAR J 1 37 56 SRt >R I CMC—Na ] 45
B RERE e E A ME—BR VR, 30 °C B5 3% H BB FE,
A3 E CMC 3% 1 R0 ARG TG 1, 0 5 B o R
1.3.2 Fo@EAREMSL

AR R R RGFRh  HE CIR AF R R
TR AR AEIREN B R 2 1 R — U8, 30 CH59: H
FITRAR . 430 E CMC it 36 4 RN 8 Gl 1% 12 | 75 126
Hieid A8,

2 HREHSH

2.1 HEZGMmEA NG L

2.1, 1 ZF2fE R A A TR R O

P BREFAE R AW 7, 2 8 MRS HALAr Y |
75 U VR 7 B0 10 1 K, DU O iE S D RN d AL,
B D/d EUE, BRWEL,

ME1E,FmHE S-04 S5 D/d e K, 4 1. 64,
HWK K S-10 5 FL(EH M 1. 61, %4 S-04 S H1 S-
10 ST & i,

43
1 HKEMNEHRBEEENEEER
73 D/cm D/cm D/d
s-01 0.28 0.36 1.29
S-04 0.33 0.54 1.64
S-06 0.32 0.49 1.53
S-10 0.23 0.37 1.61
S-11 0.39 0.42 1.08
s-12 0.35 0.51 1.46
S-14 0.25 0.34 1.36
S-15 0.26 0.37 1.42

2.1.2  ZFHE R KA R 1Y 2 T

DATE RIS B B B Bk S—-04 5 F1 S—10 S #174
i o A2 R BR T8 ) CMC 5 AN AR BTG 06 1, 45
K2,

R2 FEWRHFHEREEEEIEREEEE

Hkk g5 CMC fi1%/(U/mL) JELRHEG/ (U/mL)
S-04 0.2213 0.1608
S-10 0.1328 0.1661

M2 A LIE . S-04 SRR CMC i % PE
e T S—10 5, 10 S—10 5 AR Y 8 4R HE 1% 7w 5
T S-4 %5, Z5E CMC BE MRS ACHTS P, 55 S
—04 TRARAE N = BERIF I 0 & TR AR

2.2 HFEETEARE A KT

AR R REIL S
(EESE ISR JR 4L |30 CH5 9% 48 h, WIEL . S-
04 5 BRIV R IRE , R 1H -1, 1 A3 73 (B
TR A, TR, H R R RN B W, Rk A
(B, EERPEEOE, BB WL AR, R
Hot [CEA RN (B 2)

V7 \

2.2.1

2 S-04 SEHEZRER

2.2.2 _&Lﬂiﬂ:%%
X} S—04 5 B kR T

8 A AR AU E |
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%%ﬂ% 3 o 99 10 ::;;n()i\::moﬂmHAmahmnes faecalis strain MOR02
08 JF792084.1 Alca\m.enes faecalis strain 18A
R3 EHKEOEIR A A o4 L
W1 H Py —
HQ183863 1 Uncultured Alcaligenes sp. clone De213
KE*)’J\ 7J<fﬂ¥ - 97 ) FJ863103.1 Uncukured Alcaligenes sp. clone H2
T, . WL [ e %
L + B4 EHRGEEHLR
P -
gL - ‘ e _
5 . 2.3 HYFEMEmA e T B
ﬁ*}% + N I=A
& V/\ Os /\/n
P — ) 2.3. 1 AN[RIBIENS 7= BiE5E
N S e ) —sks ] R A _ N N
PIT— @mﬁ@%ﬁﬁﬁ% 7l CMC-Na 4@7@6&%,
Hoh B A AN AE T A2 CMC T 4 0 4G i s e, L
ya P =g , M
2.2.3 THEMITRE sEMLFE 4 FIE S, NFE4 RIS Pl e, SaE

PRI S-04 5 1E ¥k DNA, I FH B R M v ik
PEATRG . LAFREUA) DNA A SR AR, 8 i 16S
rDNA 5 5 35 2 PCR =9, Bl B i
FLUK A TR, an &l 3,

2000

1000
750

500
250

100

TE.VKIE 1-2 24 S-04 5 F bk 16S rDNA FE Y 874, M N
DI2000 Maker,
3 16S tDNA PCR EBik[E

N3 AT LU Y 88— 2R b R B, 45 R
/NEJ 1500 bp Zi47 . DUFF TN F ] SeqMan X #E47
Pi4ie , i &4 5) S-04 S E PR 16S tDNA 1K JiEH
1432 bp, K PI¥KEFRAE NCBI ' GenBank 4fs i E
A FHHEFT BLAST X} b, % 315 38 77 B 1 ( Aleali-
genes faecalis) MORO2 TRk 1) [R] 5 14 AHALL B f5e e, HL
—HERT 9% .

K H Mega 7.0 X H B9 B Kk B9 [7) V5 P FAR L
PEAT TR R G AR ([T 4) ol B A RS
T ANEUEYI KT 90% ,S-04 S H KRS Alcaligenes
faecalis strain MORO2 B £k [ IR 11k 99% LI I, #E
W2 AR &8 T 7= 08 R & (Alcaligenes ) 4T

FEAR B, CMC i 19 35 1 58 B T B NS, N
0.5763 U/mL, H:¥X }y CMC—Na, >~ 0.2213 U/mL; 4
TR R E Ry ), U AR T ) 0 M TR B TR R RS L
0.1550 U/mL, H:¥X &y CMC—-Na, 4 0. 1217 U/mL,
LA ARSIk, CMC —Na 1E BRI IS, H CMC i
TEPEFIE ACE S PR A R E R B, I, CMC -
Na fER S-04 FERE R AL . AN RIRIEXTEF4E R
O RTRT 4 AN T) i £EL 4 1 35 PR AT AR Ak 22 R0
TS TRl U5 25 S U0 2 5 M) 21 4 2R i 200 TR 7 A A Y
—ANEEHN R T B — P PR R LT Y 2 Bk U8 ) )
HIEN
4 TEBEEE

i CMC f#i%/(U/mL) TELRHENG/ (U/mL)
G 0.0882 0.0552

M 0.5763 0.0552

TER 0.0882 0.1550
CMC-Na 0.2213 0.1217

AN [IRB RS 7 B 4 5 )

# CMCR (U/mL)

205 = UEARAGE (U/ml)
go:

Z04

R

s 03 0.2213

02

isi TEH CMC-Na

KRB
B 5 ERiEX 7 EEE R R

2.3.2  N[EVRIEXT = il 5
PEPEEE R BEEER 2R B MRS IR G 7S AR
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T5, HoAth 28 AR AR g L CMC R 2 R AR il 3
PE AR IR 5 FE 6, MRS FIIE 6 Hrl . AN ]
FIRTR , S—04 FARI) CMC i 138 4% i 1Y 75 1t 2 5
RA, W] S-04 B AT LA A [F] AP 28 ) 0, (HAS
W RIR AP B RE ) 22 AR K AR BERR
B, CMC i 16 M s 31 1 48 = S , o 0. 6247 U/
mL, JEACHFIE MM 0. 2619 U/mL, P21 4k R i 4
SRS PR A s, R A SRR A, il 2
PTG B N — o 25 5, 22 0 G H Al 10T
MAWR . SRR, 456 ML 516 PE, S-04
PR il JIR N A R
x5 ARRIFEFE

AR CMC 1%/ (U/mL) JEAREETE/ (U/mL)
HE 0.1003 0.0703
[Eabyy) 0.3222 0.1107
FRE 0.6247 0.2619
fis ER 0. 1205 0.2115
fis sk 0. 6045 0.1611
B R it 0.2012 0. 1208

# CMCHHE (U/mL)
BIBACHHE (UmL)

=02 0120300820 1611

R BEREB T el AR BRAREE
ENEE-VAES

Blo ®iEX~EEERNRIT

3 NG

DA AR R J2 A A B0 A i, 3l 5 s AR 4
F& IRA AR TR RS 8 MR ELA B 4T 4k K 4 i B
JIHIARTR 5 S8 5 38 A VAR e IR A T A2 0 | B T e 15
FNFHEZ R S-04 Bk, IR L E A7 4 B A 1k
Y TE R RE S AL . AR B RRE AR AR B AR
FEAFAEFT 16S tDNA KL K T30 430 #, S-04 T# bk & T
TR AT

X S—04 TR K 14 77 g 45 1 1 B Ak, 9028 1
IR RSN )z e A FHA ML IR R T LRI
SRR, CMC—Na J2& H ™7 B SOR BT AR IR, 1%
WS Z AT HLATR, 4 W8 o H R iE A
Wi, XTI r= B e AR, RATTA fr Ttk —28

WHIE . A SEARAS I HAT LR 4E R 43 BE ) A= o vl
DAVE g £E W i PR A58 vh 21 e R BRI ) R TR bk
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HEFT AR CRBEFETHRREEERTRKAE LS EETRERGAEL BT ERL, EREAN B HREXG
FoSFEELE EIFEBEAZIRFOENLL R B FBBAXIFETERE, AL 36 REEF LPH 8 K
FEABREZAG, bk 22.220% A IS HREFZREFLE, LA 50.00% , L F 4 ERFELRERZ 2 LEFLEEE
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Study on pesticide residues and heavy metal contamination in strawberries
YU Xia,CAO Junjie, WANG Qianli, HU Yongjiao, RAN Yan
( Guizhou Testing Technology Research and Application Center ,Guiyang 550014 ,China)

Abstract: In order to understand the situation of pesticide residues and heavy metal contamination in strawber-
ries, liquid chromatography—tandem mass spectrometry, gas chromatography—mass spectrometry,liquid chromatogra-
phy—post column derivatization , inductively coupled plasma—mass spectrometry,and atomic absorption spectrometry
were adopted for the analysis. The results showed that the 33 pesticide residues and 5 heavy metals showed a good
linear relationship in the standard curve ,and the precision was tested according to relevant standards. Among the 36
batches of strawberries tested, pesticide residues were detected in 8 batches,accounting for 22.22% ; heavy metals
were detected in 18 batches, accounting for 50.00% . The detection rate of 4 kinds of pesticide residues and 2 kinds
of heavy metals was high. However, the pesticide residues and heavy metals in the tested samples did not exceed
the standard ,and the food safety indexes of the detected items were all less than 1.

Keywords: strawberry, pesticide residues,heavy metals,risk assessment,safety index
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Slexmb (D
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2.1 &KMEXZR EBRfT R

A2 5% B AR BL RO, B GB 23200 112—
2018 Z AN R R bR e g 1 7 A i 23 BT, JT R 4
bR R Be A Xl g6 AT A HE A3 B, ANk 1 B
TN HERS MBI e R B MR B
(r)¥RT0.992, RIS FIIARHH & 5 kA ER
A if] GB2763—2021 H A ARFEDR

*1 EEREBHSMHEELRE().
0 H BRI ARIEHR

QAR HRRE SRR JrkRIRR  ADI

T2 || T

it R /(ng/mL) r /(mgkg) /(mg/kg) /(mg/kghw)
ZER  Y=1.0¢’#X-1.7e* 0.00~0.50 0.99  <0.5 0.00012  0.03
MM Y=5.2¢"#X-3.0e* 0.00~0.50 0.997  <0.5 0.00012  0.06

BERUBK Y=3.2e%%X+9.3¢> 0.00~0.50 0.9 <2 0.00012 .07
FEEOHE Y=1.3¢°#X-3.4¢* 0.00~0.50 0.999  <0.05 0.00009 0.2
TMEREREE Y=3.5¢°# X+3.7¢* 0.00~0.50 0.998 <2 0.00012  0.03
WG Y=4.66" % X-5.1¢* 0.00~0.50 0.999 /0.00012  0.006
KZW Y=1.4exX+8.2¢" 0.00~1.00 0.9  <0.2 0.0l 0.02
W Y=1.1exX-9.4¢" 0.00~1.00 0.9 <0.02  0.01  0.003
FHB Y=7.2exX42.7¢° 0.00~0.50 0.999  <0.02 0.0  0.001
HRBHRE  Y=3.4¢°+X+1.3¢" 0.00~0.50 0.99 <2 0.0057 0.0l
MEERE  Y=0.99#X-0.06 0.00~0.50 0.9  <0.05 0.0  0.004
HEE Y=1.56X+0.34 0.00~0.50 0.9  <0.2  0.01  0.004
RPN Y=0.39%X+0.03 0.00~0.50 0.97  <0.02  0.01 004
ARE Y=0.475X-0.09 0.00~0.50 0.998  <0.02  0.00  0.0003
MHEH Y=0.37%X-0.01 0.00~0.50 0.9  <0.01  0.01  0.0007
AMEE Y=1.76%X-0.01 0.00~0.50 0.9  <0.01  0.01  0.00005
HHERBERE  Y=0.44%X-0.12 0.00~0.50 0.997 <0.02  0.01  0.003
DR Y=2.16%X-0.26 0.00~0.50 0.9 <l 0.01 0.3
BB Y=1.60%X-0.07 0.00~0.50 0.9  <0.05  0.01  0.007
BB Y=1.81%X-0.02 0.00~0.50 0.98 <03  0.01 0.0l
KHEBHE Y=2.70%X-0.62 0.00~0.50 0.998  <0.05  0.01  0.003
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. . ARER HDCRE SRR PRI ADI ) K h % 52 1
Hizdsty R /(ng/mL) r /(mg/kg) /(mg/kg) /(mg/kgbw) A2 R R EL BiHF/%
AW Y=3.86%X-0.28 0.00~0.50 0.99  <0.01 0.0l 0.003 A ) s 56
ZHER \tZO.IS*X-0<O8 0.00~0.50 0.992 / 0.01 0.1 U AT R A R A 1 2.78
BEHAM Y=2.65+X+0.22 0.00~0.50 0.997 <10 0.0l 0.1 P ol aty ) g.33
SHE Y=0.73+X-0.19 0.00~0.50  0.998 / 0.0 0.001 i o D " 20,56
iR Y=2.32%X-0.32 0.00~0.50 0.99 <l 0.01 0.04 —_— | 5 '78
IR Y=8.88+X-0.46 0.00~0.50 0.99  <I 0.01 0.01 i :
FE%®  Y=0.40%X-0.16 0.00~0.50 0.995 <2 0.01 0.03
R 2.2.2 ZERFRZKML
g;i}g‘: Y=0.49%X-0.03 0.00~0.50 0.99  <0.2 0.0 0.02 TEAA B B h AR P 2 R S A
H H
s A2 FRER Rl 2 ~5 APk 6 bR, Lk 16.67% ,
ARG

B Y=0.68%X-0.15 0.00~0.50 0.998 <0.07  0.00  0.02
WA

FREMIFME Y=0.86%X-0.28 0.00~0.50 0.95 <3 0.0 0.0l
BEARE  Y=0.20%X-0.04 0.00~0.50 0.997 <0.2 0.0 0.01
PI4E#%  Y=2.0¢"#X+12¢* 0.01~0.30 0.9  <0.02  0.007  0.001
B =536 % X43.7e2 1.00~20.00 1 <0.2 0.0 /
K Y=6.9¢+X-2.2¢* 1.00~20.00 0.999 / 0.05
B Y=4.4¢> 5 X44.8¢% 1.00~20.00  0.999 / 0.05
# Y=1.2¢2+X+8.0 1.00~20.00 0.999 / 0.05
B Y=9.3¢7%X-7e7 0-2.00 0.9  <0.05  0.003

~ N~~~

2.2 EBHPRBKRGHH
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£ 36 MUK AR AR, 8 HE VKK A 25 5k R
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AT Ji5 TR i 1 2.78
AR R PR 10 27.78

JE R 3 8.33

A A 25 9 75, 00%
2.3 EFAEKG ZAE B KRASH

Rl 25 R 3% 3 KUY LR HIX 36 HEU FAERE i
T LR R VB S FhE &R K I 3 A ok
11.11% ,52.78% 0% 0% F1 0% , HH 8Kk
H4 0. 13 mg/kg, HAM R KA N 0. 032 mg/ke,

5 i A JR B RAS RO R 18 A AR AL R
) 50. 00% 5 &l ih 1 FhEE 4 Jm A9 A 3 16 A4S,
HPRE SR 44, 44% KD 2 R & R RO RE i
34, HEES SE 8. 33%

®3 EEHMTPELERNER

K Eeln IR K 4 IX. i) Kb RhRR
/(mg/kg) /% /%
i 5 0.05 ~0.13 11.11 0
i 19 0.0039 ~0.032  52.78 0
ff 0 / 0 0
XK 0 / 0 0
# 0 / 0 0
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M E. AT QuEChERS 46 AMME#E S Mikay sk, MERX -t P PRBBHOREZ, P FRHHHER
QuEChERS( quick, easy, cheap, effective,rugged , safe) #7422 7 % | A THARIR XA €48, 50 & % Rowe Bl (DMRM) 4248, A
FRE VAR AR AT T F /20,01 ~0.20 wg/mL ZKPAETEE A, A% AL R*=0.99902, 45 % & (RSD) /£ 2.0% ~
7.9% Z 18 @K FEF80.2% ~90. 1% XM, EHEATE N, T AREAT, LARFHRKEEAE ER TR
rhdr R 2 % 5K R 9 AT,

KR, VR E %, QuECKERS, &8 &3 & Rt ik, Xrh  RAK G

&5 2KS: 0658 X ERFRIZAS ;A X E S :1003-6563 (2023 ) 04-0050-03

Determination of methoxy—DDT residue in tea by QuEChERS—gas chromatogra-
phy—tandem mass spectrometry

GAO Qingling, JIANG Xiaomi, LUO Tingwu

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

Abstract .
residual amount of methoxy=DDT in tea. The sample was pretreated with QuEChERS ( quick, easy, cheap, effec-

A QuEChERS-gas chromatography—tandem mass spectrometry method was developed to determine the

tive, rugged, safe) method, extracted with acetonitrile, purified with the kit, and scanned by DMRM. Internal
standard method and matrix matching calibration curve were used for accurate quantification. In the linear range of
0.01 pg/mL to 0.20 peg/mL, the correlation coefficient R*=0.99902, the precision (RSD) was between 2. 0%
and 7.9% , and the recovery rate was between 80.2% and 90.1% . This method saves time and effort, has wide
linear range, good reproducibility, sensitivity and accuracy, and is suitable for the detection and analysis of pesti-
cide residues in tea.

Keywords: methoxy—=DDT, QuEChERS, gas chromatography—tandem mass spectrometry, tea, pesticide residue
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1.1 ZBME5&%E

AL — = DU RT3 I AR (55 [
R A BR A A S Agilent 8890/7000D) ; £ 45
WelR IR % #2214 (s BN A FRA A AL
MIX-28) ; &5 AR [ 3l 77 2.0 0L (BRI T 2215
SEIRAN AR AT PR TS AXT-D4) ;4 [ 8 ATk
A (B RHE A By A PR 7], B . Auto EVA 30
Plus) ; HL F K (PR BH RS 7 BR A Al 15,
JD200-3) ; HE FL IR i (B RHE R A A R A | Al
5 VI2) s ZEUERIR A AL CH T B EERH A BR
AL S B100250) .

1.2 #H5RA

B TELRAS AR S R B A R

A BER . R CWR VN O (3958 61
ali) (s il b AR A A BR A R 5 P34 51
CEPERPHA R AR s b b R 61 (3§
B R B AR AT .

PRUEY) BT - Y4 TR B (1000, 2 pg/mL, K it fi
IRIBANTD) APREL S B(100 we/mL, f) FRFRES
TR AT ) |

BRI - A T T (1000. 2 pg/mL, K EEB]
IREEN D) AMAE LS B(100 wg/mL, 40V B 55
PRYRMIF I AT )

1.3 x5

1.3.1 IR

WERG L 0. 20 mlL AN R4 -E & B AREIR TR T
10 mL Z¥EfH, F PR 2 25, i e TR 2715 2 2. 00
e/ mL (Y PIARGE TR, —18 °C VKA RELA%
1.3.2  bRoAEGWBCH]

YR 2 HCHR 4200 T B AR RV R 0. 1 mL F 10
mL, 2, I E 2%, s ig i 2), 15 21 10. 00
pe/mlL B bR e f & v ERS = B — 28 10,00
weg/mL H SR R PR ERE A5 A 0. 1 mL T 1 mL
P, I 25, IWIER 2115 8] 1. 00 pe/
mlL A0 9% B A A v TR B Y Rl &S I i s A
M IR S T 6 AR BT, A 0,02
mL NFRER, A RARE 1. 00 pg/mL H 5 7H 7%

T ) A Y 5 TROFR R A 0. 01 pg/mL 0. 02 wg/mlL,
0.05 pg/mL.0. 08 pg/mL 0. 10 wg/mL 0. 20 wg/mL
T B BOARE TAER , LR LR RE 4%, 1 S FL g A, PR
BLFLA
1.3.3  FESETAb 3

HERIFREL 2 g (RSB 2 0. 01 g) FEM T O
LA 10 mL ZE /K IRBEIR S, #7530 min, IIA
15 mL BEAR - MG VAT (1+99 AR F ) Ehirfa (1.5
g MHTREN (6 g To/KBRAREE) J 1 Wik By i1, 37 R
e B R ZURTE 10 min J5, 25041 4200 r/min
B0 S min, WL 8 mL G WNE] 15 mL %44
(1200 mg i FR % . 400 mgPSA 400 mgC18 J 200
mgGCB) W, YR FEHEIR 2 min, 43 B AER E L 2 mL
IEWLA S 0. 02 mL PRI T4 45 CoKi
RAESRERE T, FINA 1 mL 2R CEEE R, L
UERE YR, FE EAIL,
1.3.4 AU 5%AF

3 7 ¥ 0 3% 4. Agilent DB -5MS (30 m x
0.25 mm, 0.25 pm, Temperature Limits: R = From:
60°C to 325 °C) ; FHRAT :85 CAR4F 2 min, IRJ5 LA
30 °C/min FEFTHEZ 200 CA44F 8. 5 min, L4 20
°C/min FHR % 250 CPR4F 10 min, #HFET= A5
T AR AR, TSN 1.2 mL/ming #EFE 1R
FE.240 °C;iFFEHE 1 pL,

Fik i A O 2 A 2 RO A =
AT 140 °C LM &R 270 C, BTFUR . H
TR (ELR) B FURIERE 270 €7,

2 HR5ITE

2.1 Wtk

2.1. 1 Rl R A e

ST IR A T SlK , #i3k FH5 ToK B R
B AR IR N AT IR A PR B 2 A FR A R A
A, FE L BRIR T B[R IN, AORA X Bl A B A A 24
KM ERE L BUOBR, & A JOK B R BE A
GCB LA, nl ke il gl 5 3R /0 Bk T
F AR, X B e 0N, AR IR TIC P RTInbs A
A (TS AN 1 8 2 BR
2.1.2 SERCHEP IR

TR AR PRI KB A HER T ) PP A R RR B A,
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E1 HEiEiEE TIC B

B2 FEHmirEmeEE

7 % Bt FH UK R 500, 1 P 8 2 3 1 e PR $ 0 A op
W GRE S EAR PR EE LS B, PRIE T R G SR, 7ER
Wik i H B s i e S ) R R, RO E i TR AT,
PIBR ) FHRRE 5 ME B AR B, N AR A N 5 R TR 1
A, A4l E T s
2.1.3  FEFRV

AR B L 5T v B A S AR 24 B ARSI 45 SR i A
4%, I ELAERTAL Ry 25 DL R AR 23 4G I 7 3 v 4R
2R S 72 73k A 3 JTRRGNE | DA T2 ) 380 4G 1 455
TR RE , BT, A S 56 35 BTGB 20 40 1 25
AR5 o SR e S s v 1T £, DAL 9 /N 5 S 280 X R
SECTH T 1o BB I SR ARG e JoR R0 0] MR i, R AT
B TR IR 45 R AR 2 T
2.1.4  NBRIEE BEFIXT AR 22K

HbRk BTRTAE (R R PERE A MER I | I EE R
TR 22 U545 R b 76 5 b v 0 AR [R] A €633 25 1
HERE PRSI DU — o () 420 7, 76 00 22 A o op
LA A PRSP DA B R T AL B DL AN R
AR B S P AR SRR RN MR T MR R
UL, AR T DL TR 5 2143 A HER D
PRI PR B S5 B 2 43 =22 18] R % A g, 7E A
IR %Y, H W I ) R AR AN i A7 7 vk
R, PRSI G T AR A U (AN A2 Bk R i

OS2I, BT LIV BR T V8 22 T A 2 A 0 22 A i 5|
YRR AR 2E . P, NARIE DA T 0 i
25 S B ERA

2.2 %R

ARSI FREL 18 4 A5 AR S il = K75 A7
PRSEI, DA 14528 FARERT 1 0328 AT RE B sk
SEAE 0.06 ~ 0.3 mg/kg WF, 1Y R 75 80.2% ~
90. 1% Z 0] K5 % (n=6)1E 2.0% ~7.9% Z [,
TEIEWE 1,

*1 ZEMhRSEEEEKE
AT %/ % iy
/(mg/kg) 1 2 3 4 5 6 THE /%
0.06 81.0 82.7 80.2 88.9 82.6 82.6 83.0 2.9

0.12 80.3 81.6 81.0 82.0 82.9 833 8.9 7.9
0.3 81.6 82.3 81.2 84.8 85.2 90.1 84.2 2.0

3 #ie

M ST REHLIE B T A T B Y 10 43 AT HHRE S
ARG, & FEAF 5 A QuEChERS RiAb#i4: R 5
S EE - B A S &, LA E R A L A
" FH A A% P A ) HE GRCT T B o BT R G AL T
— s P e R SRR O e ) PR S T L IO T
AR, AT K R 38 v H 43 0% o i B o
() e A PRI A, T iE A AR A2 B A LAY
N, R A R R 157 B R R B 1
HET AT EE R EE AR AL T
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AEH5 A A 14.920.7 mg/g.15.3+0.8 mg/g 15.5+0.7 mg/g; e A F A 4551 % 7.39+0. 14 pg/g.2.98+0. 11 pg/g.2.53+
0.11 pg/g, FFRER,3ABAGEELARSGOBANE 2B BESETRILLELE AL THUEERMA A T HAKL AL
R AT RO R ED ) W o
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W

Determination of quality, cholesterol content and vitamin A content of different
kinds of eggs

WANG Lina

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

Abstract: In order to determine the differences in the quality, cholesterol content and vitamin A content of three
common kinds of eggs (commercial eggs,native eggs, green shell eges) on the market,the weight and egg shape in-
dex of the eggs were determined, and the contents of cholesterol and vitamin A in the eggs were determined by
HPLC. The results showed that the weight of the commercial eggs was the heaviest; the egg shape indexes of the
commercial eggs,the native eggs and the green shell eggs were 0. 74+0.012,0. 81£0. 019, and 0. 75+0. 022, re-
spectively; the cholesterol content was 14.9+0.7 mg/g,15.3+0.8 mg/g,and 15.5+0.7 mg/g, respectively; the
content of vitamin A was 7.39+0. 14 pg/g,2.98+0. 11 pg/g,and 2. 53+0. 11 png/g, respectively. The research
shows that the three kinds of eggs have high hatching value ,and the eggs with low cholesterol content and high vita-
min A content can help to reduce the risk of high cholesterol caused by eating eggs.

Keywords: egg,cholesterol,vitamin A ,content analysis
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Relationship between substrate formula and root system growth of container
seedlings of Broussonetia papyrifera

CHEN Xianjin, MAO Xiangrang, YUN Weiqi

( Guizhou Institute of Mountain Resources Co. Lid. ,Guiyang 550001 ,China)

Abstract: In this experiment, pig manure was used as the organic substrate , mixed with coconut chips, perlite and
saw dust,and then used for the cultivation of Broussonetia papyrifera seedlings in container bags. The standard seed-
lings were then collected and their root systems were measured and analyzed. Through the study on the root system
of the container seedlings of Broussonetia papyrifera ,the best substrate formula for the cultivation of Broussonetia pa-
pyrifera seedlings in container bags was screened out. The results showed that, formula Z1 ( pig manure : coconut
chips : perlite : sawdust=4 : 4 : 1 : 1) had the best performance in root length, root tip number, branch number,
connection number and other indicators of the container seedlings of Broussonetia papyrifera. Therefore ,formula 71
was selected as the cultivation substrate of container seedlings of Broussonetia papyrifera.

Keywords: Broussonetia papyrifera ,pig manure ,container seedling,root system,substrate
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(FEM SEBE, M B 550014)

B OB, ATHHEEIRNAN TR KB RAASTREEASZAAGONG ARBEEEZGEARIT FRRPELBHIER TS
GAP #2545 B 45475 5 A 25 69 4% S a6 2512 B b AT A0 22 ARIE M ¥ R H-B & 246255, £ A TOP-Rice B R v+ &
fﬁﬂ CER GG KRR FRER N RERE SR ERFRHERHELANRALSRANRERERN G, 2RAN . 2E

W R A A BT AL BN RAR | ST A S 4 St Fe RAAE S M St RS R T 4 ST A S MR R A T R
’H%cx BEREGEEZRNAN RN AR THRASKESZERN Y THES  BREIKEGEEARNGHREFKRESRGHK A%
A A2 B B EAL %/ﬁi%{ﬁu)ﬂeﬁl‘ﬁ%ﬁﬂui | fhe ey F 8, B2 £ 2KW 3R TK P BB R K E A e AR R TR
FGG R 3K A S RGN IRAE B o R IE S ARG K T S e, 44 Wi R 42 B BT AL B8 P ARAE e A S R4 7T

tRE,
XERE: BER KRG RKRAEES RS RERE
FES RS . X171 XERFRIRED : A X B RS .1003-6563 (2023 ) 04-0060-06

Aquatic ecosystem risk assessment under the application of hymexazol in rice
fields

GONG Huiqin, TAN Zhengying, HE Yu,BAO Na,LIAO Chaoxuan*

( Guizhou Academy of Testing and Analysis , Guiyang ,550014 , China)

Abstract: In order to determine the risk of the application of hymexazol in rice fields to the aquatic ecosystem ,the
application information was processed according to the physicochemical properties of hymexazol , the environmental
trend data and the GAP application information ,and the application dosage was converted according to the degrada-
tion half-life. TOP-Rice model was used to predict the exposure concentration of hymexazol in water after applica-
tion at leaf development stage and tillering stage. The risk of environmental exposure to the aquatic ecosystem was e-
valuated based on the toxicity data of hymexazol. The results showed that hymexazol directly went into the water
body before transplanting, the acute risk to vertebrate ,and the acute and chronic risk to invertebrate was unaccepta-
ble ,and the chronic risk to vertebrate and the primary producer risk was acceptable. After transplanting, all scenari-
os of hymexazol application were acceptable. The application of hymexazol after rice transplanting was safe for the a-
quatic ecosystem. Close attention should be paid to the management of seedbed soil and remaining seedlings before
transplanting,,and it is strictly forbidden to be discarded in rice fields, ponds and rivers. Suitable models should be
developed for the evaluation of the risk of the application of chemicals in rice fields to the aquatic ecosystem to a-
void overestimating or underestimating the risks.

Keywords: hymexazol,rice,aquatic ecosystem,risk assessment
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S BB R RS ARSE TS BERE 5L ( Hymex-
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Safety technical measures of dangerous rock body removal engineering
LYU Shengkun
( Guizhou Geology and Mineral Foundation Engineering Co. Lid. ,Guiyang 550081 ,China)

Abstract .

jects. Dangerous rock bodies often exist on the cliff and between the scarps. When the dangerous rock body collap-

Removing the dangerous rock body is one of the measures often used in collapse disaster control pro-

ses,it will directly threaten the protected object. As it is close to the protected object, it is very important to take
safety technical measures when removing the dangerous rock body. Ensuring the safety of the protected object and
the operators is the ultimate goal of project safety management. Based on actual engineering cases,the safety techni-
cal measures for the removal of dangerous rock bodies caused by collapse disasters are analyzed ,and a reasonable
and feasible safety construction scheme is proposed,so as to improve the safety management level in the construction

process , to reduce the project investment,and to achieve the goal of safe production.
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Genesis mechanism and risk assessment of the collapse in Xinwuchang , Wanshan
County , Guizhou Province

WANG Xing,LYU Dong

( Guizhou Geological Environment Monitoring Institute , Guiyang 550000, China)

Abstract; The collapse in Xinwuchang is gradually developed under the influence of various factors, and its for-
mation mechanism is pressure —induced pull —crack dumping. Through the analysis of the disaster genesis mecha-
nism, the stability and risk range prediction of the hazard area,and the risk calculation under different rainstorm fre-
quency, it is concluded that the risk level of the collapse in Xinwuchang under once—in—twenty —year rainstorm is
medium , and the risk level under once—in—fifty—year rainstorm is high.

Keywords: Xinwuchang,collapse, genesis mechanism ,risk assessment
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Analysis of the causes of the exceptionally heavy rainstorm in Zhuzhou on June

15,2016 "

XIE Qianwen,SHI Shiwei, DENG Xinlin,ZHU Jin

( Zhuzhou Meteorological Bureauw ,Zhuzhou 412000 ,China)

Abstract .

An exceptionally heavy rainstorm occurred in Zhuzhou on June 15,2016. The hourly rainfall intensity

reached 72. 7 mm, and the accumulated precipitation reached 213. 6 mm. Using meteorological observation and

ERAS reanalysis data,the synoptic situation and vapor conditions were analyzed. The results showed that, the for-

ward—tilting trough and low—level jet in the early stage of precipitation were the reasons for the suddenness of the

heavy rainstorm ,which provided abundant vapor as well. With the low—layer convergence system overlapping with

each other,the water vapor gathered and the convection developed rapidly.

Keywords .
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Genesis and chemical characteristics of Mugong natural mineral water in
Guizhou Province

LYU Dong

( Guizhou Geological Environment Monitoring Institute , Guiyang 550000 , China)

Abstract: The water source of Mugong natural mineral water is located in Mugong Village, Yanjiao Town, Liuzhi
Special Zone, Liupanshui City, Guizhou Province. It belongs to a shallow—cut Zhongshan landform with high terrain
in the northwest and low in the southeast. The strata exposed in the spring area include the Permian Middle Qixia
Maokou Formation and the Triassic Lower Yongning Town Formation. The regional geological structure system is
mainly the North—West—South—East fold belt formed by the control and influence of the North—West—South—East
Zhiyadu—Ziyun deep fault. The thermal reservoir is mainly the Permian Maokou Formation limestone aquifer. The
thermal storage caprock is Emeishan basalt and Longtan Formation shale, silty mudstone coal seam and limestone,
which are fracture—fissure thermal mineral springs. The hydrochemical type is calcium bicarbonate sulfate type wa-
ter.

Keywords: Mugong,stratum,thermal reservoir, hydrochemical type, genesis
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Development characteristics and stability evaluation of Jimu Landslide in Pan-
zhou City

ZENG Hongxiao'? , TAO Xiaolang'*

(! Guizhou Geological Environment Monitoring Institute , Guiyang 550008 , China ;* Guizhou Dihuan Engineering Co.
Lid. , Guiyang 550008 , China)

Abstract; The geological disasters caused by mining cannot be ignored because of their great harm and deep in-
fluence. By means of remote sensing, airborne radar, UAV investigation, ground survey and engineering geological
exploration , this paper describes the development characteristics of Jimu Landslide and uses the broken line sliding
method (transfer coefficient method) in Geostudio software to evaluate its stability. It is concluded that the land-
slide is a medium—sized soil landslide caused by mining, which is composed of loose covering layer and relatively
weak bedding interface , with a large deformation range. The landslide is now in a basically stable state ,and there is
a possibility of restarting under adverse conditions such as rainfall,loading and disturbance. It is recommended to
strengthen the drainage work at the rear edge cracks and on both sides,and maintain monitoring. If necessary , retai-
ning walls and anti—slide piles should be set at the front edge.

Keywords: Jimu Landslide,stability , deformation and destruction
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Abstract :

Firstly,a higher order uniform convergence numerical scheme is constructed for nonlinear Caputo frac-

tional order differential equations by using piecewise cubic interpolation formula. Secondly,the theoretical result of

the high order uniform convergence numerical schemeis given. Finally,the numerical scheme truncation error of 4—

0 order is verified by using numerical experiments.
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At 6=0.4 Order
1/8 7.5623E-3  / 3
1/16 8.2005E-4 3.2050 2.5949E-3 2.8228 6

1/32 7.5106E-5 3.4487 2.7560E-4 3.2350 8.5862E-4 3.0063
1/64 6.5503E-6 3.5193 2.7542E-5 3.3228 9
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g(t,m) "= m(1)

6=0.6 Order
1.8360E-2 /

0=0.8 Order
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Temperature field model for continuous rigid —frame bridges with corrugated
steel webs "

HUANG Hua' ,MEI Longxi' ,PEI Zhiyong' , XIONG Huapeng’

(' Huadong Engineering Corporation Limited , Power China , Hangzhou 311122 , China;’ Kunming University of Sci-
ence and Technology ,Kunming 650500, China )

Abstract; In order to study the temperature field model of continuous rigid—frame bridges with corrugated steel
webs , the actual project of a continuous rigid—frame bridge with corrugated steel webs was taken as the research ob-
ject. Its temperature field and line shape were detected, and the finite element calculation model was established.
The vertical temperature grads of the corrugated steel web and the vertical displacement of the top plate were com-
pared and analyzed. Finally ,the values of absorptivity & and wind speed v in Potgieter’s temperature grads formula
were adjusted. The results showed that the detected value of vertical temperature grads of the corrugated steel web
was in good agreement with the simulated value. When the absorptivity & was 0.6 and the wind speed v was 8 m/s,
the simulated value of cantilever end displacement of the top plate edge was in good agreement with the detected
value. The temperature field model was suitable for the bridge.

Keywords: corrugated steel web, continuous rigid —frame bridge, temperature field, dry and hot valley, positive

temperature grads
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