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Persistence of gallic acid on bacterial leaf streak of rice
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Abstract In order to evaluate the persistence of gallic acid (GA) on bacterial leaf streak of rice, high perform-
ance liquid chromatography was used to test the residue of GA in the rice leaf, and the pathogens was inoculated to
evaluate the persistence of GA on bacterial leaf streak of rice. The results showed that GA could not infiltrate into
rice leaf, but could reside on the surface of the leaf. The residue persistence of GA on the leaf at the concentra-
tions of 100 mg/L, 200 mg/L and 400 mg/L was 16 d, 24 d and 28 d, respectively. The persistence of GA on bac-

terial leaf streak of rice at the concentration of 200 mg/L was 16 d. The results provided a theoretical basis for the

efficient application of GA for the control of bacterial leaf streak of rice.
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Fig. 1 HPLC chromatogram of GA
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Fig.3 HPLC chromatography of the collected substances

from the rice leaf surface 6 d after application of GA
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Fig. 4 HPLC chromatography of the collected substances from the rice leaf tissue 6 d after application of GA

#1 GATEKBHAERANZREETML
Table 1 Residual concentration of GA on the

surface of rice leaves

1

I [a] /d

Time

FRF/pg » g ! Residual concentration
400 mg/L 200 mg/L 100 mg/L CK
0 (317.8£7.83)a (134.1+5.06)a (72.0+4.31)a —
3 (262.5£5.91)b (125.4+4.78)b (59.6+3.12)b —
6 (228.3+4.70)c (103.1+£5.17)c  (47.5£2.63)c —
9 (169.94.11)d  (85.8+3.44)d (32.1%3.06)d —
1) #PEIVNG FEMERBRAE 500K F LR 8. T,

The lowercase letters within the same column indicate signifi-

cant difference at 5% level (Duncan’s test). The same below.

2.3 GARKBEERKBRH
AKAE R GA J5 . BEbE 4 d R EE. ] HPLC
I KRR 20T GA 3R B AR B2 AR &

HAREA ], g5 A3 3 Fron. R 25 )5 A Y 4E
K S PEH GA BRI F #1100 mg/LiY
GA ZhBRR M R, ZE AL B S (55 16 KA 2] 9 GA
FREA N 9.9 pg/g MBS IR 20 K GABRBE & T
F£2 0 pg/g. 200 mg/L 19 GA ZbBRAG0 F-, 76 4L ]
JE RS 24 AR BN GA SR =N 6. 4 pg/ g AbFS
HIEE 28 K GA B R &% 0 pg/g. 400 mg/L )
GA ZbFRE M H AL B S 1 56 28 KA 2] 1) GA
FREAFN 20.7 pg/g. AL BRG R5E 32 KiF GA 5%
BN 0 pg/g. G5REW . AR GA LLFEK)
R, GA /5% B iR TS TRl B2 R 100 mg/L
AEPRA L GA SR BRI 16 ds HREE A 200 mg/L
SEER R GA FIFRER R R 24 ds ¥ JE R 400 mg/L
AEERE M R GA B3R B IsHE] Oy 28 d,

Table 2 Residual concentrations of GA in the tissues of rice leaves

Hsf[E] /d 5k /pg » g ! Residual concentration

Time 400 mg/L 200 mg/L 100 mg/L CK
0 (13.1£1.05)a (13.3%1.54)a (12.3+2.72)a (12.8+1.15)a
3 (14.7£1.27)a (12.2+£2.18)a (14.8%£1.13)a (13.6=£2.45)a
6 (12.5£3.12)a (11.3£2.07)a (12.6+3.10)a (12.5£1.69)a
9 (13.4+£2.60)a (12.9+£3.10)a (13.6+2. 84)a (11.5£2.17)a

R3 GAWKBETUNE

Table 3 Residual concentration dynamics of GA
Fif ] /d F% 4 /pg » ¢! Residual concentration
Time 400 mg/L 200 mg/L 100 mg/L.
0 (317.8+7.83)a  (134.1£5.06)a  (72.0%+2.3Da
4 (253.445.18)b  (120.5=£4.200b  (57.743.18)b
8 (188.944.73)c (98.31£3.29)c  (42.3%1.26)c
12 (153.745. 68)d (72.6+£3.21)d  (27.542.35)d

16 (107. 843. 30)e (49. 8+£2.59)e (9.9+2. 44)e
20 (76. 442, 61 (27.542. 36)1 0f
24 (46.64=2.09)g (6.4+1.22)¢g 0f
28 (20.741.43)h 0h 0f
32 01 0 h 0f
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KRG R A RV B B GA Ab B, HLSF- 357 [m] i
HRAE 85. 4570 ~88. 0900 Z ], A8 5 ALK 3. 90~
4,620 (R 4), FF G AR 25 5% B € 1 3 A BT SRR ISE

1) MR S v v T 5
2.5 GA X/KFEME & DR BA IS 1E AR FEUH
TEWSHE R 200 mg/L i) GA J& . &R 4 d K
W GA FEoK RN 101 1 5% B8 Sk, [ B30 o e g S
PR KRR 2 TR 1 2 B 11%) i 00 » 1153 FLa 17 48
BT GA X 7K e 48 T P 2% B0 B 3 AR 00 ¢ 2
1. Wi GA J5AY 0.4.8.12.16.20 11 24 d,CK 41 /Y
I RIAAASIN . GAL W TE TR B0l 47, 22,45, 15,
47.04.,45. 42,47, 71,46, 25 1 44. 965 4L BRLH (0t s
Bt it 24 1) [B) R ZE S , GA FERE i R IR B 52 T
R a3, R At P 2 BB O 0 o1 8 0 g T
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et R R TSR ECR 0. BT GA IR 55 T 5
KT 120.5 pg/g WF, G858 4 300 ] K e 4 0 Pk 45 3



45 55 2 W

BB B BTN KR A B 1 A B B 1 i i)

+ 133 -
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AL 98. 3~49. 8 g/ g Z [E] T BEAN AR 41 R P 2k B
T 1 0 155 7 s It 25 )i 56 20 K GA IR B

27.5 pg/g. M IR R EGX 43. 76, H-5 CK il
FE%046. 25 KW FH 2 5. U 2 GA Ry KT
27.5 pg/g s 58 2 AN BEA ] 7K A6 40 7 1 2% BE 1Y
TTEY R (B 5) oy e HED L 7l 3 55 AF T - GA X
IR AR AR B 1R AR B B R 1 R0 16 d,

F 4 GAfE/KBH _LAYFMEY R

Table 4 Fortified recovery of GA in rice leaves

TR/ g+ g i3/ % S Rl / %% AR5 RE N
Concentration of added standard Recovery Average recovery Coefficient of variation
20 88.53 80. 49 90. 10 86. 26 81. 85 85. 45 3.9
40 84. 31 90. 03 86. 22 86. 51 82. 27 85. 87 2.7
60 85. 90 87.55 94. 52 83. 38 89. 11 88. 09 4.6
Lleo, = REE RS 60 SR RGN AR BRI i 3R IR IR A B
T .§ igg R§s1dual concentration ~ Disease ;ndex Iso ) 7J( ’ EE ¥ GA /E\_ﬁﬁﬁ;}fﬂ(‘lﬁ ’ l]ﬁ—;f{ﬁ §IJ [H“H‘J: E[(J GA EI
s ol % L 10 BE AR R KRETIN . GA TR T
&2 Gl g . % [PEY RS e B
S B /é% . Jo ® ATRGEAE S 26 PF T W GA A KRR 2
“ "ol e 0 BERTBT A T IO 16 dL X 5 2R ORI
Ha_‘rlﬁl/d FEROUIAHIE Y . AR A RS 25 R FH GA BiiR

B S GAX/KFEMEERIIRIAE MR
Fig. 5 Persistence of gallic acid on bacterial leaf streak of rice
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Fr>GA BI5R R ] 16 ds W2 200 mg/L Ak H
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EAMET 200 mg/ L. &t 3 W [ 7~10 d.

% 30k

(1] Whsrd  ARSETE. VR K R 40 T M S5 B fa 3 e B e AR L) .
B R 2017(27) 1191 - 192

(2] EHESE, JRREes , RAGES L 25, JIORT 20 T 1 4 K00 W I 5 5 5 B
FEHARMBRL]. AWK FER:,2017,40(1) : 58 - 60.

[3] B, AR & FRRIBHUM B TAMZE[D]. H - HE K
27,2012,

[4] XU Tanye, WANG Zhonghuan, LEI Tianli, et al. New fla-
vonoid glycosides from Sedum aizoon L. []J]. Fitoterapia,
2015, 101, 125-132.

(5] W&w WETRIFREFIRN & . e s D]
AL BB 201 2.

[6] AUk, FAGFIRIBA ST S AAE BT (D], V5 22 . B pg Ui
YO 2£,2000.

[7] CHIA Y C, RAJBANSHI R, CALHOUN C, et al. Anti-neo-
plastic effects of gallic acid, a major component of Toona sinen-
sis leaf extract, on oral squamous carcinoma cells [ J]. Mole-
cules, 2010, 15(11). 8377 — 8389.

[8] LIANG Wenna, LI Xihai, LI Yachan, et al. Gallic acid in-
duces apoptosis and inhibits cell migration by upregulating
miR-518b in SW1353 human chondrosarcoma cells [ J7]. Inter-
national Journal of Oncology, 2014, 44(1): 91 - 98.

[97 LI Dan, LIU Zuojia, YUAN Ye, et al. Green synthesis of gal-
lic acid-coated silver nanoparticles with high antimicrobial ac-
tivity and low cytotoxicity to normal cells[J]. Process Bio-
chemistry, 2015, 50(3): 357 - 366.

CFH 142 57O



o 142 -

5 4Ly

2019

FRRCE SR Nl )

AR WG 15 3l ) ) Z2 AR 32 B 22 [H 52 R 2
A& IR A AR B AEA PRELAS AL PR RS ARh ) A
SEAH S HA O T AR R I RIE A2 21
PRI SR Al DR %0 il 047 3 ) 22 A PR B T 1 5
L P8 A A G A7 Sh) 2 AP ) AR S AL — R
IS 2R AR T B A T N AN ENIRA B I o

[1] KOLTER BP, BROWN J S, WILLIAM A, et al. The role of
predation in shaping the behavior, morphology and community
organization of desert rodents [ J]. Australian Journal of Zoolo-
gy, 1994, 42. 449 - 466.

[2] BROWN J H. Species diversity of seed-eating desert rodents in
sand dune habitats [J]. Ecology, 1973, 54(4); 775-787.

[3] JETZ W, RAHBEK C. Geographic range size and determinants of a-
vian species richness [ ] . Science,2002,297(8) ;1548 — 1551.

[4] M’ CLOSKEY R T. Community structure in sympatric rodents
[J]. Ecology, 1976, 57(4); 728 = 739.

(5] A%, ZRIE R, BRVE 48 Wi th 3l W i B0 A SO 2 FEPE Y
WFFELI . v A A 2 e s il 2 75 2003, 14(4) £ 269 — 272,

[6] MILSTEAD W B, MESERVE P L., CAMPANELLA A, et al.
Spatial ecology of small mammals in north-central chile: role of
precipitation and refuges [J]. Journal of Mammalogy, 2007,
88(6): 1532 —-1538.

(7] #R242E, Bl R . 55, FERAT BOMCE i X AL A8 2= R
2 Fh AR L) . A4, 2009, 29(6) : 2945 — 2952,

(8] A, EREAR, THRAR 55, L7928 A< AR BT & 2% B o) /N Al
Wi Vs Bl 22 R P s e L) . o A A A R A
2014,25(3) 227 - 230.

(9] kKEL, IR TLIR . 38 5. M SR 22 Mo Mk 15 S 9% 2 R bk
PRI AT ] AR AR 1998,6(2) 92 - 98,

(100 FBEAR AR AT T B 45 s REE 18 )5 - 22 3l 3
SHUSHE [T . AE AR 2006, 26(3) : 849 - 860.

(11T X0 Ml ma el 5L s o i 2 RV AT 52 - R o 5L B 44
PRI X FL B Rl F & L S (A R (D B - Wik
2003:42 - 59.

[12] B, R I, ot R e AR A5 30 o AN [ A 35 v it 0 Sl
SR FRIC R ] B2, 2011,31(4) : 380 - 387.

[13] skIe3C, E 55, FRM, 4. i B2 - JsiAe s i i = L) 1. &
222 4,2003.23(2) : 145 - 152,

(140 Al XD e, ATk, 45, ZRARA B RGAE SR B A7 S A
A2 FBEXT/NRLER Y R S AR MR [ ], B 2844z, 2004, 24
(4):298 - 303.

[15] BROWN J H, MAURER B A. Body size, ecological dominance
and Cope’s rule [J]. Nature, 1996, 324 248 — 250.

[16] HE Wb%. Fmenh il JILAE LI LT ] T 5 XBF5E, 1999, 16 (3)
23-27.

L17] A X0, X =R ) Al B R ] 38 4 XF 73 75 LR
MR ] 42544, 2009, 29(12) 16311 - 6324.

(18] BRARMGL. AR T 90 A% 111 T S 35 s 147 5 0 o B R ¥ 3 A5 0F 52
(D FPFIEAR NSt ROl R, 2011:58 - 63,

(197 2= 3B, ¥ 0, Th 0, 45, AR B AR DR IX AR AT FLE i ra
oo B IR R RE Y A AR L) ] AR 2R 2003, 11(D)
1-9.

[20] ORLAND M C, KELT D A. Responses of a heteromyid rodent
community to large-and small-scale resource pulses: diversity,
abundance, and home-range dynamics [J]. Journal of Mammalogy,
2007, 88(5): 1280 - 1287.

(THESRE. W 8)

(4% 133 30

[10] SARJIT A, WANG Y, DYKES G A. Antimicrobial activity of
gallic acid against thermophilic Campylobacter is strain specific
and associated with a loss of calcium ions [J]. Food Microbiolo-
gy, 2015, 46 227 - 233.

L11] FBEAE E AR, Bl ¥ ER 25 3 e ke L) 1. vp
R B2 4478, 2017, 37(1) : 94 - 98,

[12] Jaeis Ry, SR BE, 45, 4 (1D -3 FRR L& W i T
PEBFSEL) ] AT, 2018,45(8) .54 - 55,

L1370 RSP, XT3 R R 45, B 1 BRATAE 40 5 J30 R 40 TR 5%
WEFELT . VA IA 240 CR AR B RRD , 2018, 37(2) : 108 — 112.

[14] F&E2E R, B0 45 B TR S M ALER ] &
YIB Ak TR, 2007,44(4) 148 - 52.

(157 2B, JMGE - 22 /3 PR 55, 3.4, 5- =3 FE % 8 FH 66 199 410 T
X 3 A T R ) DB IA AR LY ], 46245, 2014,53(11) : 845
- 848.

(161 FFHRL. T Strobilurin 28 2% T 700 4 28 VR #2005 B A= 006 2
HHTHENE (D], fR5E « bl K%, 2009.

(171 23 iR AL sk Im 5% 45 5 RIS dh A 52 il B S R 4s 4 25

B2y o i M BT AT P E AR [T ). b E A B2, 2012, 45
(6):1150 - 1158.

[18] 58F—. %8 LW (a-Naphthylacetic acid) 72 i FK F 1 2% 8
R sE D], B 5t p s Al KA, 2008.

[19] BB, F il A0 55 W FIta e Mol ], vame By
£ 24,2006, 16(5) : 484 — 485,

[20] FIA & R4 IS NI, 55, S AR UG R 4l o T IR A 7 P IR B
TR BRI ). v IR 5 2017(3) 1 156 — 159.

(210 SRR, FH 50 R o S5 7 70 1 300 08 35 SR A T e 0 1 10 o)
VeI RFRON B R L) ). JE A2, 2017(16) - 61 - 67.
[22] SPIERE, Bo/R 2580, S5, UL TR i % O P SR AR 2 (M VE I O

AW, 4 25.2014,53(5): 372 - 374,
(23] ZEges  IRPEE. TARIKBEN 2 I B iR REUi s 7e L], b E A AR
57,2013,33(5) : 55 - 56.
[24] . KAR=H MCA FERE Y95 5 B v o 10 26 s v B LA
BLEIFTE (D, W« 1L AR BT R, 2000.
(THERE. W )





