194 oA BRI X =7 5 W CH P = ) May 2019
%36% #3H Journal of Chongqing Normal University (Natural Science) Vol. 36 No. 3

DOI:10. 11721 /cqnuj20190307
i 7 B AR BN 0 ) R M i B K AR TR MR

@*‘57}*9 .ﬁléz %é» F&%‘%v i; gia 5&&%%@9 ﬁ"’k"
CE RIS R % 208 W06 P9 B A W R TREOF 5T o0 3 R AR 0 P ) B T AR F SR oty . BB 401331)

WE L8 WY F % % % % (Duchesnea indica) 3t 2R 4 38 (Deinaghkistrodon acutus) ¥ % & @ X BB ey WA 18 H . [F =1%
AARBEANAEANN EELBERBRYHRATHORER . ELEREE EN(TLORATH &, B A A AME E- % % (GC-
MS) i # & A KR EARBHEEBLAT A2 00, (FRICROBFEFRMAARBENNFA LYy E R EE A K
BElEE ZERTLCABAFTRELFT LAV 2 AF3IMAF A AN T, BAF AR YERFE G KERINH
EERE, B GCMS oMl d AHF 4P HFE IS AR EF 2,4 RTERR E+ARR. T ARR. TSR,
2-BHI-(BHEH)HLH I FB-2- R E-1-(RFHZEM10,13-+ \ B _hBEETEESWHuFEidax. [£8])
WETFENARYE R ER G KBBREIRALS T UE G EHITRNTR,

KER . wEAYERF, EaRAEHTEEN;AME - R EE

HESES:Q599 XEEAR D A XEME:1672-6693(2019)03-0105-06

R 2 500 Fh, Hrh #EIE 2y 650 RPN, A WA . H AT 4k B AR PR e e 45 19 N ETE 30 T LA
LR R A 10 Y0 S A L e A T A T AR A AU Sy — R g AR AR T . RV (Deinagkistro-
don acutus) XFRILAME LA Ol e A AL TP AR S5, Mg H (Serpentes) B R (Viperidae) 8 IV F} (Cro-
talinae) RWI I J& ( Deinaghkistrodon) s, T B0 A7 T 0 B B 7 &5 48 W AR 2 70 V8 Wi vn 280, Jompig J& 5 &
Bl A O E R e T VBRI A A R 09 AR K G 3 A T IO R G S B A B[R]
DA HE R B AR L IS 1k R R UK AR AERE R T L B R B B I E A R R IR T e A s R
AEAET TEER MG 5T ARAFAE S5 AR Z AL, (7] B S i ik B5evE R o L B8 S i 3 s A1 il s 45 R AR
FHEOT S PR B 03 3 7 T E L FH A A A R B A

T RE AR Ry — Bl AT 22 i 2 B AR T AR A3 1 R AR BRI DU B T 2 R 0 IR T R IRE
o T R AR A B i 8 s X, PR A T AN L 8 T R D0 T A A EAL, e R 24 2 M RORAE AR T I Y ik 2
Y, W% (Duchesnea indica ) VE 7 #% 3R (Rosaceae) W 25 J& (Duchesnea) i), EE A K FUL T UMK H X,
PEVRH 5 FE AT T OB Sk AR A e b R e ) Iz TR e e 5 S Y L
B OCT B MR YT RO RE FIBLH G B 5% 6 47 08 . 28 3 BT A A 5 AT BRI 0T 5% R B, e g L T 4R U e
fi B S A1 ) 2 Wy g g 7 5 12 99 /N BR (Mus mousculus) B2 7F HMUAEAR , 52 75 g 2 m] B8 5 A 2 26wl LLd 5o 30 ) e 2 7R
F1 7K Sk T T 5 R T IR B 20 43 o Ry s AS BIF 5 R FH AN [R) B A AL W 700 ) e e £ Tt 4 U A7 93 9 26 B, R T
fek IS JZ AT CTLO) X AR U AT 23 B P45 & OM @3- T 5 (GC-MS) X He o 35 1 38 437 1) 1 2 21 40 2 A7
BT %58 LA Ay g 2 78 i A RO o iy ik — 20 7 T 4 A B AR A

| HR ST

L1 Mtk EEZIRXF ALF
SCH R T 2017 4R 7 H I T L BUE M T IR A Y o 2R R S8 . T 60 CHE T B=AEBURE A, %Y

xRS HHA:2018-04-26 &5 H#8:2019-04-04 [ 4% H KR B 1] : 2019-05-09  19:30
HBIR B - TS R AR B A8 £ 35 (No. este2015shmszx120052) 5 F K T H 4R BF 24 3 45 (No. este2016jeyjA0224) 5 K24 28 A1) 57 Ak il
ZRI1H (No. 201810637019) 5 5 PRI K255 i “ = HF WI#£ 75 H (No. 201801075)
E—EER N A, LRI N AEYEZE S YW IR, E-mail: 1031751717@ qq. com; BEEH ML —, B, @Rk, i+, E-
mail: hqy7171@126. com
I 4% H {R 3t 4iE - hitp: //kns. enki. net/kems/detail/50. 1165. N. 20190509, 1930. 032. html



106 FERFREAFFMEABFHK  http://www. cqnuj. cn % 36 %

FRE DR A T RIS K2 S W) 5 2 50 245 SR APy e e =5

R EE F Oceanpak 23 ) 3 Jo7K B HLA i Bk G 1 )8 #8 1 B Je Ak T 00 T = S W bE L SR L R FIE
TR B RN AR T CERD A BR 2 A IR W B Biosharp 28 s #LA% 4 2.5 cm X 7. 5cm X 0. 25 mm F
10 em X 10 ecm X 0. 5 mm i = Z0EE A GF-254 435I A & B AL T RS B 300 E B B R MR BRAF]

Trace-1SQ GC-MS 1 B Thermo Fisher Scicentific 22 &) ; [HIR /K IG5 W B R 3t E 57 88 80A R 7
RE-52A ek 78 % 230 [ I SCHT AL 28 A PR 7] s RVC2-18 B2 B 4RI [ Christ 27 s TGL-20 /& # %
FRESOHLIE B Y1 & RS A BR A R DHG-9023 A 78 B #4018 YR 50 KT B R W 1 il R 22 SE 56 1 & FRA 7l 5
WD-9403X ¥t ML [ b 50 — A= YR 47 BR 2N 71 s KS-100DE i 58 75 I 15 e 78 W 1 R 1 3% 0 98 #E 7 AX
A RAFE .,

1.2 KWHE

121 Rep &g sl & ARRYIIE R WL LR, IR AR VR TR G B TR 2, —20 CREE
. R B e pH R 7 OB IR L 22 s VA .3 000 r+ min B0 10 min JFHC IS . WEEAE S
R S s R AT

1.2.2 35 CEBERBY AR X RABG A & TR IEE 2k 300 g MR ERIS L A 3 000 mL % /R B4 5h
TSV OB . T 4 CAMF T A 8 h # 47 1 k4R 3L 2 k. A IF 2 RUEWL. 78 45 °C,0. 09 MPa B4 T . Ik
JE VR AR R 2 08 W T ) SRV VAR BRI . B INGE BRI AKIR B S MR 3 A5 IR BUAS IR B 1 A BILTS R A
kS R SR ANE T BE A3 AR H 3 Yk 45 ZEICRE 43 500 U6l ViR v MR L B R Ve R TR S R AR W
T—20 CHRAAEM.

1. 2.3 RF FERABIpH) & G K A8 & M ey ml 3R (K e i 05 MR A I 2 25 i & B M Okoroma % AW 75,
TVEMEP., B 1. 25 g BEAEE N3] 100 mL ¥ BEH 0. 05 mol « L' ,pH & 8.9 (¥ Tris-HCL 2% i v, Wb K il 2
SETRIR IS ISR AT, FRER 0. 4 g BEARPE.INA 32 mL ¥R EE R 0. 05 mol » L ' .pH R 7. 5 BIBEERZZ vh ¥ . 13k
B A IR BRI 8 mL R AR WS WOIR ), B RIS B rh, TEIR T BB EE RN 4 mm
AT FLERATAL .

W e A AR IO 1) A e i L = S BE L LR SR L OE T BRI K AR IOR 43 00 AR B AR K WS R L 5 20 pg RIS
MEBE B ms  msegg 22900 12 1,15 5,1:10,1:25,1:50,1¢ 100K 10 pL IRAEW 37 C/KHE 30 min
J& o ERET ISR SRR T AR s 1ER 37 CCIE R 15 h J5 T S i R-250 Je a7 00 vk SR B €5 ) 137 W] e
KN LLASWy b 3 5 A AR K TR B VR (mas * mpmux —1 ¢ 3. OV RBITEXT IR, ERSZEEE 3 K.
12,4 TLC o & Saeml A b3 5250 I A5 Ay X 2 W) e s 35 8 10 K figk 6 075 4 40 1) 49 P 55 i 1% 4 RO % i T FR i
Hh T T A A ECh 5 V0 BV T i B AN A SR T4 110 CCIE AL 45 min MY RERAUIRZE 1 em 4P, d R
HAEN1~2 mm, SFEEE 1.5 cm, BR 3K, IR TEEHEH Vogns ¢ Vas N 8 2 2 IREGWAE NI
F AL FLRZS T S IR IT F R IT R AT HY A BT 1 em WL BUR B AR T 78 R SHOEIEK R 254 nm (8 241
KT R R 28 S BE i

FH D8 T AR b A 2 CBE A 3 IR T EP 4, A B TR R, R B AR B 10 min, 8000 r » min ' E§

> 10 min, KEERAFIY_LVEWHIEFLEAR R 0. 45 pm MUEN L JE IS . 8 T B 28 BLOWR 4R 0T T 200 K L 40 5 i
TAEHLER K L BN 40 pg MW . 10 pg » pL ' AURWIIE I RE S FE IR BT & L R 1 2 16 1R 5J,37 CKIR
30 min J5 FAE T E & A BB 37 CMFE 15 h e A% D52 i R-250 Yo (0,7 %0 vk S W W €, I 35 335 W
B KN, LA Wi i 35 AR AR KR AW Omgs ¢ moma =1 ¢ 3. 6)VE R B XT HR 5 LA W i s 55 0 2 BRURF VR &
W gy * mseg =1 1OAEREMEXR, FREBEEL 3K,
1.2.5 &M 6g GC-MS A&m B TLC 43 25k I J5 16 PR B v 5B AL . FH HH 3 A T ol B B Ve B2 100 g = p !
VW 2L E AN 0. 45 pm BYBEME 8 5 PEAT GC-MS &, GC 444K : B 3%+ Thermo TG-SQC GC col-
umn (15 mX0. 25 mm IDX0. 25 pm) 5 2R & 408 S0 (Al R T E05E T 99. 999 %0 s #E il 60 °C 5 BEAE 1 JRLEE
280 CHENEAME 1 mL « min™ ' B P FHE CGFERI 4R I 60 °CL1HE 2 min; LA 10 °C « min ' (W HF 2
120 ‘CL.HLL 5 °C » min "AYHERTFE 150 “CHHIR 2 minsZRJF L5 °C » min AR T2 280 °C ,HIE 5 min) ;
SYWHEA 1 s 505 3R FIAER 3. 25 min; dERER 1 pL, MS &0 8 RIS MR T EL & TR 250 °C,H TfE
70 eV SRR 1 200 V, KSR 50 p A fLRIZIREE 300 °C HAH#EH 50~550 m « 27",



%34

WA, E LRI R R A KRR AR

107

2 &R
2.l MEZCEREINYARERMEN G &

AWFFT I G dg 5 O BRI SR 4k (1R 33. 5 g RIBURN 11, 17% , b — 25l 45 % 3 B 0 AS [a) ZEBURH
AR AmE AP OROEE OE T MK AERAE %8 2.6,4.2,5.9,5.6 fl 3.4 g,

2.2 A[EZEENAE X 4 M08 iy 55 F 8 oK AR B iE 1 A0 BT

LATENE B -1 £ 1 A D R ) A A ] A% 120 [ g b S/ AR A T e M= * 5 W * M=) ¢ 25
S . _1 - A my, s - Mo =1 0 10 BB Mygg * Mogy=1 ¢ 50
IUHIXE R ) 00 5 o AR K R A g | S et 11 gt S R
BRI . 1R LB BB A g S 7 = = = = by
L = (2 = = | =7
SR KR DT BB Y g = 0 e o a 21
V2 o 2 7 = =07 = 5
mpn =1 50 BT LUE MBS EE 2 . EZ =1 gg E%
; sz 2 7 s g = £
KA 4 gy © mn =1 ¢ 25 BF, 7T 2 B 1 1
. , . 240 = A = A H %
LA 39. 5% B9 2R FUK MGG YE. £, = g gg g gg = |
_ . e - ] 7 s 7 = =
SR E T EERUK A IO X A 20 EEl 1 -

v N %4 / E / E / E / mn|
1= 1008, AR G 5¢ 4 410 ) i 35 28 11K i il A FERE SAWEE 2RI E T KA
T FEWORH B %o i
W

Bl ®EARAFEREMAVIEREEQKBREFENOMNHEIER

2.3 ZEZEEFERMAN TLC HBE 5K

LR CERHE A A TLC 43 B 45 3 4 )
=%E 2 Fon, A TLC &3 4 A i
S, AR RO Vi) AKX Vie=X/L i+HEH 3], H
X PO REE PO SEANEE AR PN 1~4 1
*—FEE N 2.44,1.97,1.54 1 1.13 em; L A BIFHI
BB RS IEARMI ST 5. 50 cm, B, 55 1~4 (9 RIH
A51M 0. 44,0.36,0. 28 F1 0. 21,

SR FH i A5 11 S B T B R T AN [ 55 ol ) s B R 11 K i it
WEHERIRIMER . e =& 3 fME 4 AL 50 4 1 LISE 4
0014 9 W i g B AR 1 K R S PR 5 S5 2 TCAIM RN AR s R 1
FSRAT 3 X Ao Wy i e 7 25 1 /K Ak Bt 05 P 00 00 o A R A, B0
4% 50k 10. 07 % F1 14, 73%

2.4 GC-MS & o 1

t LA B3R, TLC 255 4 X9 Wy i i 55 2R 11 K fff 1l
T P A OR B W L 2R GC-MS X 2571 4 b 4 i 20 i gk 47
Vo e = | B O S N e W S S IR T N2 i Y T R
(National institute standard and technology, NIST) & SCHk#Hn
HETE A% XF 23 BT o 38 A fif BT 45 A R 07 1 5 3% Pl o R TS0 €833
g T FRUUH — AL A5 1 2R 4 T A5 A2 iU B AR B i, 25 OR
WoR A 4 IS g 15 Fb G, EATRY A 44 BR AR
FrE ARG R R 1 R,

3 g

2087 i s R 0T R R B — A AT SRR, 90 %4 1Y
FBEAM T E L B E R B L g e b A
K UK G 004 B B T 22 S R A L X L
K R 05 B0 2T 2 B 1150 T » WA AL T 200 15 6 R K 0 5 it 2%

Fig. 1

Inhibitory effects of different extracts from D. indica on

proteolytic enzyme activity from D. acutus venom
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Fig. 4 The relative enzyme activity of
different bands of thin layer chromatography on
the proteolytic enzyme from D. acutus venom
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A Preliminary Study on Inhibition of the Ethanol Extract from Duchesnea indica on

Proteolytic Enzymes from Deinagkistrodon acutus Venom

XIANG Bolin, XIONG Yan, CHEN Chunni, LONG Min, ZHU Xiaoyan, HE Qiyi
(Chongqing Engineering Research Center of Bioactive Substance,
Ministry of Education Engineering Research Center of Active Substance and Biotechnology,
Chongqing Normal University, Chongging 401331, China)

Abstract: [ Purposes]To explore inhibitory effects of Duchesnea indica on proteolytic enzymes from Deinagkistrodon acutus venom.
[Methods ] The ethanol extract from Duchesnea indica was fractionated by liquid-liquid extraction with solvents of increasing polari-
ty. followed by silica gel thin-layer chromatography (TLC) for separation. The components of the band with strong inhibitory effect
on proteolytic enzymes were analyzed by gas chromatography-mass spectrometry (GC-MS). [Findings]The activities of proteolytic
enzymes from D. acutus venom were significantly inhibited by the ethyl acetate extract. The ethyl acetate extract was further sepa-
rated using silica gel TLC, and four bands were found. Among which, the fourth band remarkably inhibited proteolytic enzymes of
the venom. Based on the analysis of GC-MS, 15 components were found in the fourth band. Most importantly, 6 components were
associated with inhibitory activity against snake venom, including 2,4-di-tert-butylphenol, n-hexadecanoic acid, octadecanoic acid,
hexadecanoic acid, 2-hydroxy-1-Chydroxymethyl) ethyl ester, octadecanoic acid, 2-hydroxy-1-ChydroxymethyD) ethyl ester, 10,13-oc-
tadecadiynoic acid, methyl ester. [ Conclusions ] The extract of Duchesnea indica could inhibit proteolytic enzymes from D.
acutusvenom, and it could be used as a resource for the development of snakebite drugs.

Keywords: Duchesnea indica ; Deinagkistrodon acutus venom; proteolytic enzymes; silica gel thin-layer chromatography; gas chro-

matography-mass spectrometry
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Fig. 2 Thin layer chromatography separation of
ethyl acetate extract from D. indica
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Fig. 3 The casein plate test results of different bands from
thin layer chromatography on the proteolytic enzyme activity of D. acutus venom



