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Extraction and Isolation of Nutgall Against Pathogenic Bacteria of
Tomato Late Pathogen and Preliminary Analysis of Its Mechanism
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Abstract ; In this study, the pathogenic bacteria of tomato late pathogen was used as the test bacteria to study the mechanism of

action of crude extract and purification of nutgall. Extraction, separation and structure analysis of crude extract of nutgall were

carried out, and the results were observed by SEM and TEM, determined the action mechanism by the conductivity

measurement. The results showed that; The diameter of bacteriostatic zone of ethyl acetate extraction was(33.9 £0.4) mm,which

was significantly (P <0.05) higher than other parts.Then a group of monomer flow fraction with diameter of (36 +£0.2) mm was

obtained by column chromatography of ethyl acetate extraction, which was significantly ( P < 0.05) higher than that of other

groups.A monomer with a diameter of (37.3 £0.2) mm was isolated by secondary column chromatography,and its structure was

identified as tannic acid. The tannic acid against the pathogenic bacteria of tomato late pathogen was observed by SEM and

TEM, the results showed that tannic acid from Chinese nutgall had dimpled the spore surface of the pathogenic bacteria of

tomato late pathogen,the cell margins became less clear,the cell kernel was significantly shrunken, caused some damage to the

cell structure. Tannic acid of Chinese nutgall could change the cell membrane permeability of pathogenic bacteria of tomato late

pathogen, its effect was concerned in concentration ,the higher of the concentration,the better effect the results would be.

Key words: nutgall ; extracts ; extract phases ;tomato late blight ; antibacterial mechanism ;tannic acid

FE 525 .:TS201.2 RRFRIRAG : A X E 4% 5:1002-0306(2020)06-0071-05

doi:10.13386/j. issn1002 - 0306.2020. 06. 012

5133 s B RV, AR IR, A A 400 6 750 2 o DL R 0 5 4 B o 8 5 A AL B A0 o LT ] B T
WA ,2020,41(6) . 71-75.

7 it W 22 o5 I B Sk 1t 2RO P2 B ( Phytophthora AL Y T I, BE AR REUS 15 5 20% ~30% , ' HE I ik
infestans ) BT L (9 32 B A H 2 — o XA ) 50% ~80% , He a4l o H R R H AW B
9o T X A A A T U HRAEHE 2 5 | AN S 245 W) A P2 e T e AR AR Sl T R R A b

s H#A:2019-07-09

EEBIT 3553 (1983-) ,J LA A, 31T, R F @ 0 R = S dm TR K, E—-mail :675166509@ qq.com,,
# BWEE : FIER(1964-) , B, W, 34z, PR 7 & R s dm TR K, E-mail : lizhy20021izhy @ 163.com
EETR RS BA B (F 5435 & 56 FHRRRA) ,

20204 50644 71



I@%sﬂ@h‘«i

Science and Technology of Food Industry

PR, R T B (8 45 Fh Ak 25 ix st
2E 25N A B0, XF A B — 2 i A F
N, L EE PO | By AR S AR A L . E R
WA HFFR A~ , 1 FH 5% 3k PR Bm LI T Bl v6 2 i
FEIR AT AEL R R DR T AN s A H A R T
TAAE—EXMEE" . ol R AW 5K, it
FH MR A B AE PN B8 A2 Ak 24 L) L 5 9 i 3R 18 75 gy
INR Gy PR SRR XN E et L
S TR T

KW 8145 R e BRI AR 5 A8 R TR B L
TR VB T R A A UM 41, LA B EE L PUIPIE L BT
R AN PR EEZF Y22 T8, A% TH%
Jo X AR 22 W B A AR 55 04 40 B VR, 38 o i A 4R
RIE ZS a5 44, fR i gm A T, X 11 s L B A g ek e
A — P o 2R B A TR
WX TG | 4 05 (O3 29 BREG 45 7 AP i U ) B R
B PNEERCR , T 5 24 G FH P B 00 300 B RS SR B
B2 AR R E MR RO . BB IS T3
WA, N T Fe0r R R4S T 508 X JF & TC15 34 19
FEPIPUEE I, A SCHFSE T LT B 19 A F 0 SR 5
NBFFEXT G, X HAG F oK EE W 09 1E P4 5T HE B S
T M 5, T 6 9 B9 93 75 e D bR B AT T 4 B AL ER )
53 M, IR R BUAT ) PR A 25 PR AR EIS T FR
1 #MBEFE
1.1 Rl 5EE

HAFT PRIV AR T AT R 2 By, TR A Y
SR T AR IR B N S ARk R 2 BRI B R
LR MAE Y L SR PDA IR E Hae
BRI A RN F Rl EH 2R
A BRZS 7 HoAthis5m] ¥k E =S ali o

LDZX-40 FI57 N ZEVRE I KAy i i 2
BT RRE) s RE-S52AAA BUFEFLFR LALLM 55
BHEA A E ; TCL-16G-A BIBS LML RS2 Y
8] FD-3 BRI E SRR TRIL dE Rt R I AR
B BR2S A]5500 JEHE S AL G D354 78 E BRUKER
Z5HE]; LEO1430VP AU HEE  H AR FHRA A
JEM100CX #UiE ST EE  H ASH T4 R4 F] ; DDS—
L1TA B L SR IR BRI AR BRA A,
1.2 LWHE
1.2.1  HAFTIEHEY TR 5 B 545 4
1211 FAETHE® R ARIRBRE" i e 4 11
WA B — 2 B HAS T FH T 208 PR 5, i 60
Hifii . FREXL 200 g HAF T35 A, LAK BB, B9 L
Sh1:25 W/V, 4E 90 CFiE$E 3 h, 24 3 Ik, 5 If 1k
W, %% 3000 r/min B0 15 min, B 3 W TE 50 C R
Has s, FH/K E 23] 100 mL, i T 4 CokFE4H S
1.2.1.2  FEHIFCE B 1.2.1.1 43 800 A% TR IR
100 mL F =+, A SR TCK LB, 2,
MV B Sk 50% , ARG 1 bEas i bE 1 h, dk&2n A
K BEVE 2B 2 BE U Sl 65% , FH 5 T 1 B A 4 b
1 h, 4L JC K £ BE ZE e Bl 80% |, FH w1 B+
il 1 he &EYEEr1E 14 h 5 2.0 (3000 r/min
15 min) , 53 B UTIE S LW, £ IR/ -80 C  JEi®

72 20204 55064

WR SRt

A 30 kPa 45 FRRT I 3 d G 13 B EEDTAY) A
BWYIZRT My e SRSl ¢ SR T8, T 5 mL
RN SR e 4T A 1B A B R

1.2.1.3  ZEHLSZE: % 1.2.1.2 PSR I 3R T
#3100 g %5 T 200 mL ZE 18 7K i, T2 BER Bk Bk
A Y MEAT AR T R N T R A AR LS B A5 E)
A1 Pk 2R R L = G0 TR S A UM L £ R £ T RS EUAE
IE T EERE A K 7K AH , P R D& 4% A 725 0 2 4% 26 BUFH
AN B /N I BE AT b g8, 15 H B e A 4 el 2
HUHHE o

12,14 AMEISTEY TSy B S RSB I A 1y Jy
L RESE . o 1.2.1.3 r i S A 410 o A5 BUAH FL 25 V8
RTERR R B S ¢ TRt AT aEBE (100~200 H)
P22, & e LAGO7 Vel B 2 0 B AR, P Gl s
ZHR T W AR RLLE #1002 121 802 121,602 121,
40:1:1.20:1:1.,10:1:1.1:1:1,1:10:2.1:10:4_
1:10:6.1:10: 8 | 1: 10: 10 A B B, 49 2H P i 551 FH
A1 200 mL, FiE o~ 1 mL/min, £ f5 FH 200 mL FH EE$E
B, A A SR AR 1 min SCEE — 457 45, AR I 2 A
AR IR AR B 27 4T, AT ZR ENT O R, (B AH
T AT AT 01 AR RS AT, Al g 1~6 5
AT, FEAS AT AT A W A (S5 AR 65 °C k4 =
10 mL) , R -80 °C JE5% K 30 kPa (&4 F %
RT3 d SRR . SR )G FZKIS 41T 43, Wk
BE 0.2 g/ mL, FHUELC ¥k IE B T A M AT R B A
Ui e HH SR A B R 43 I 3#EA T WA B2 o B slifh, Ui
BIAER FH A : S8R R B, AR R L 100 121
9:1:1.8:1:1.7:1:1.6:1:1.5:1:1.4:1:1.3:1:1_
2:1:1 . 1:2:1.1:3:1.1:3:1,1:3:2_.1:3:3.1:3:4_
1:3:5.1:3:6,1:3:7.1:3:8.1:3:9_1:3:10 BAEF¥E
5t , B ZH P R 12 o 200 mL, i 1 mL/min, ]
AR AR 1 min WARE — & i 45, I & DA FH sk
Bt o ARPEE A AR ILI AL B 16 3oy, AT R )R
BT, R AEAHE B U 53691, 45 3 4 A3 45, 5350 S
5 7~10 Sy WA Oy AT LA e dm (SRR
65 °C, Wi 2 10 mL) , l-7E7R )~ -80 C  JK5m A
30 kPalfW 254 F¥R R TR 3 d J A5 B S A, IF P8 il i
WeBEA 0.2 g/mL (LA, SEAT I e 5 , 45 1 B A
EE T a

1.2.1.5  Z5M94E ¥ 1.2.1.4 15 3] 09 S A 30 1A Ui 50
AT SRR T8, TR P WP B, T TR B8 TS i
W, DR B PEAR I, JOAU, 1 2 AR 28 E DB SR, AR S
5 oR H 500 M S AZRE D TS G T B AR S5 M M 8
1.2.2 YEFMLEIRI2E 5087

1221 FAHBRESIWE STk, MifEk
3l B 1.2.1.4 B ) BRAR Y 0T (BRI SR D A 21
FEW T, H Y B 0.2 g¢/mL, 4 6 h JiF 5.0
(3000 r/min 15 min ) £5 2| 4b ¥ 2 B4, DL A in B4
Wy Jon (HRTR ) SbAAR B HL T2 S X RRL, 43 A 2.5%
I mEENEE 4 h 5 PBS 2 vl EEVE 3 Ok, TR
1% PR [ 2 6 h F PBS SZ i i85yt 3 Wk B 1 2 4t
AR R & 1 ( & B B2 43 53l 2R 30% .50% . 70%
85% 95% ) B EE UL B 45— 1K, 100% Z BEVERL 2 WK,
AR 20 min, R )5 H &1 56 HE & e 2 WK, B IR



@‘%tﬂ@h‘«il

WR S Wit

20 min, SR 5 45 &k FH B 25 5 4 ISP A B0 25 g, i
BRI, ZF IR i B T g

1222 BSTHEBIMEE MR E S BEAE O7 ik,
FVER Bl . 5 1.2.1.4 T 2 09 BA AR 1 ot (B TR ) f Ak
A BB, MR SR 0.2 g¢/mL, AR FE 6 h J5 B0
(3000 r/min 15 min) 75 2] &b B 20 B A, LR FHAM B
AR AL PR A TR S X R, AN 2.5% 13 R =
HEFE R 4 h J5 PBS 22 Py %% 3 ¥X,3000 r/min &
> 15 min) , JE7# FH 1% SRR [E 52 6 h FH PBS 28 ik
9% 3 ¥ ,3000 r/min &0 15 min) , F K EEWR,
o 11 R A 10 T R R T B LT P B 43531 o 30%
50% 70% .85% .95% ) Bf EEVENI4%— ¥R ,100% X T
B 2 YK, BEUK 20 min, SR FH 2 5 I g B e 2
WK, BFR 20 min, #RJ5 FH Epon818 #4541 1! [& 14 1]
Fo P 3% B iR SR A AN AT A5 B 1 AL 0, 355 B He

BWLEE
1.2.2.3  XF 2 il W 95 05 Dt TR 4 i S 3 O TR BY R

ma o HC 12,145 B B BT (BRIR ) AR R R, T
V2500 B 15 mL EERR VS WM BE RS BE, 43 A A 15 mL
PDB #5306 i HZO B 43 51 o 125 .62.5 31.2 (15.6 ,
7.8 .0 mg/mL, FAHI N A 20 L F 5 B RE 95 JiL Bl
TEM,AE 28 CHYIFFEAE (150 v/min) HHI%EFE, 5351
B2 0.1.2.4.8.16 h J5HL 5 mL 8.0 (3000 r/min
15 min) B L3 1 mL in A 19 mL B 4liK, % H.
FH AR 5 A 45 2l i S 2, Al ik 5 il =
AT
1.3 #iEaE

T A3 PE FH Excel 2010 1 SPSS 16.0 #4785 14y
PrAERE, sScoa¥EiE =k, LISFH{E (mean) = R
HEW 22 ( standard deviation) e IR
2 HRE5LGH
21 EEREHRFERNILHER

iEIT IR 1.2.1.2 [k S TR SR W A T
DL AR BE S 0.2 g/ mL R BEDTAY) -5 B s 42 g 1D
TR B4R 40 (13.8 £04) (26.6 £0.3) mm, L IE/K
RS S0, A5 B B 5428 (8 £0.3) mm,
BEEFS PIPT IR RE J1 2 (P < 0.05) /& TEEDiY , X 5 ¢
R S $ 3 B A T IR T R R S R AR A
6.43 % J&=— 0y, BRI AT W e FAS 7 E 2B
PEI SR PR 04 42 BT o B R IO o W B T ) o i —
R M B 45 SR B 1, A T ik A BOA N BL
BB, ST LEAEBUH LR LR ZEBUAH  IE T
st 2% BCAH . 7K AH 30 28 B B AR 43 03 S (155 £ 0.6)
(339 +04) .(16.6 +0.7) (92 £0.5) mm, Z &2,
PR ZE BUFH B PT R BOR i 32 (P < 0.05) i THE 448
HULEE Y T FE M AR E S 28 LR 2E
WUAE -
22 WERASHDE

X W £ TR A A AE S8 7 D0 9 FE &, AT 4 2
T, AR RIS, 40 dm s 1.2.3 4.5 .6, X754~
AT AT I B RS, S5 SR AN 2, A5 T4 1 B B | AR
ZRRFE(P <0.05) , H 5 S - bi s 8 J1 & im,
B e BLARIAF (36 £0.2) mm, 6 S0 A HAT MR

Vol.41,No.06,2020

40
350 a
E 30

=
F;ZS

i 20 . b

;ﬁ; 15

d

) E I L
0 " " . "

W

SR R B AR
M&&%\& I\ . ﬁ"éﬁ\b\%\%ﬁ":}é }3\3\’?‘\/&‘@:%@;& R
A =N b@ ) \=

/ AU

P B SOR I TR R 5 )

Fig.1 Effects of extractant on antifungal substances
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Fig.8 Effect of extraction Galla chinensis on the

membrane permeability of tomato late blight
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