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Degradation of cinnamic acid by Exiguobacterium sp. strain
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Abstract: [Objective] In order to alleviate the harm of cinnamic acid, an auto-toxic substance to the
watermelon and other related crops, a bacterial strain with high efficacy of degradation of cinnamic
acid was isolated from soils collected in watermelon field of Zhong-wei county, Ningxia. Its
characteristics of cinnamic acid-degradation were evaluated. [Methods] A microbe which could
effective use cinnamic acid was isolated. 16S rRNA gene sequence data was used to the strain
identification. The degrading kinetics of cinnamic acid by strain R30 was determined by HPLC.
A plant growth chamber test was performed to confirm the efficacy of R30 to resume the vitality of
watermelon seedlings. [Results] A bacterial strain R30, which was isolated from watermelon
continuous cropping soil, was identified as Exiguobacterium sp.. This strain could degrade 99% of
cinnamic acid within 96 h at 30 °C, pH 7.0. Strain R30 was also found to degrade coumalic acid,
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ferulic acid, and benzoic acid efficiently as well as cinnamic acid. Plant growth chamber test
indicated that strain R30 could efficiently alleviate the inhibition of cinnamic acid on watermelon
seedlings. [Conclusion] The R30 strain possesses the ability of degrading a wide range of phenolic
acids, thus has a potent applications in management of crop continuous cropping obstacles which
caused by cinnamic acid, coumalic acid, ferulic acid, and benzoic acid.
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fi# 24 h J5 , RR S T RRF/KIGIR 1 5E B R ATk
FIT 86.09%F1 94.80%, FAHEARE R30 X 1 I it iy
PRI BB AT B o A7 A 16 P PR R L A 1 R A S B 1R
ALY PRI, ZRIR A B A BU
FEAD SRR R T A5 T R Ak A P B 1 2
5, PICERE R30 XF Bk W RISk A W Bl AL BE AT
FERR M2 5. BRI S, BIR R30 bR T e 5%
fift PUEERRSL, X HABB TR SR IH T R AT
PIRERRRE ST, FERRICI A — ) 15 .
2.3 PARERRRERRIET O TN Sh i A K RO 20
FEPIR T 05 & Bl kI B A AR K B B
AR B b s o o LA T B o e 1
AR AR I R SO AL 5 i R e E AR, [
PEAFFEAREI T 100 mg/L AIEERR £ B A% R30 4 51l B
fi% 0 h #1196 h J&7, HFEMROTPERF T & HE
AR B B sE , S5 R NE 6 FIEl 7 R, A
Kl6. 7] IAEH, 0hFEER, B 100 mg/L PAIEE
PR A TR A K, bk B T
MR, 25, ARMAREL, AR 6 BHEhR B AT A

CK 1# 2#

El 6 Btk R30 X748 EKIFRAFM

Figure 6 Effect of strain R30 to the growing of watermelon
seedings

1 CK: 25X IR 1#: 100 mg/L HRRZHAK R30 A7 0 h;
2#: 100 mg/L PIAERRZ WPk R30 FEA# 96 h.

Note: CK: Black control; 1#: 0 h degradation liquid of 100 mg/L
cinnamic acid; 2#: 96 h degradation liquid of 100 mg/L cinnamic acid.

XFRAZ, T E A5 Ak (Superoxide  dismutase,
SOD). %A L Yrli(Peroxidase, POD). i fk Al
(Catalase, CAT)MIMFEMEE A& EE &S A
HEZH . 100 mg/L WAEFRZ i kE R30 [f# 96 h ),
W E G T RN PG TR i A r AR A
SOD. POD. CAT 5 LR PEFN AT IA P8R 1
HapAx AT JozE0, it 2SR KRR
523 px A AR . BRI, itk R30 A
1O RAERR R R AT REMRCR , T HLREE )
T /RSO
3 i

EERA UL | SRR LR H #E Y %
VEBERFAOREREAR L, SR FHGUE VIR iR A2 G2 i 15
13 2 AR ZR 0 AR FH AR 28 P8 A A] R e e B EL RS
B SCBRE o, AN PR AT DA + 586
A A DRI AR, Rk I
BERIRIER, xR AR 2, AP
PRERR AT AN [V P VR TN AN [R] - R HAS )k
I REERR R B e A T A e R 22 5. 9l
m, FEFP AR T AR S -3 e i 4 bk
W, RIKIE (Aspergillus oryzae) Xt PIEERR AR f#
BORERYF, 1E 24 h NFEMRRCRATIE 94%; H T 1= 1
Bl (Basidiomycete yeast sp.)FlH AR I H
(Sinorhizobium sp.)TEREMF 72 h J5 MR 0 5]k F)
99%F1 98%; (RIS (Pseudomonas putida)i) 5 it
HORIE, FEMR 96 h J5 NEERR YRR RN 88%,
RV L B % AR PR 1) R AR BE 1 v T A . #0510
AR BN (Aspergillus niger)TERARFE M B
FRARAER X PEERR A R A5 72 hi ik 99.62%.
T/ INFF TR B 4 R AE AR R A A il o iz iR R
W HAE M S ZA LIS 4 | el B Jm  MEIAR
PR A 25 0 a8 Bl ik S8 B 7R B R 47 1 A1 A
{EPS AHFFE R BN R30 HHRL S8 MU NI
J& (Exiguobacterium sp )4, MWAIEAEYE, Hok
U5 Hh 7 & DARAD IR XA E 5 . Rk, B
MERFZFIEINA R R, RUTZEEA B R)
U REE 2 KRR AL TR RE A TE, HRE AR
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Figure 7 [Effects of strain R30 on some physiological and biochemical indexes of watermelon seedlings

e A BIRR R30 XTPURAN M AR . B, P A,

ZEA . ARATRRIARIC IS2 ;. B AR R30 X PHJR4NE SOD {&HEMsEm; C:

FHBR R30 X PURA 1 POD HETERIEN; D: Fkk R30 X VYR ET CAT {&PERISNT; E: Wbk R30 X P4 RSl PE s & i 52

. CK: 25 AXTHR; 1#:

100 mg/L EERRZS Hidkk R30 [ 0 hy 2#: 100 mg/L PIEFRZS E bk R30 F&f#% 96 h.

Note: A: Effects of strain R30 on plant height, fresh weight, cotyledon area, stem diameter, root volume and root length of watermelon
seedlings; B: Effects of strain R30 on SOD activity of watermelon seedlings; C: Effects of strain R30 on POD activity of watermelon
seedlings; D: Effects of strain R30 on CAT activity of watermelon seedlings; E: Effects of strain R30 on soluble protein content of
watermelon seedlings. CK: Black control; 1#: 0 h degradation liquid of 100 mg/L cinnamic acid; 2#: 96 h degradation liquid of 100 mg/L

cinnamic acid.
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