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Table 1. The result of strains isolated from the

7-year orange peel using different medium

Medium Strain
LB cp01 ¢p02 ¢p03 cp04 cp05 cp06 ¢p07 cp08 cp09
Peptone beef cpl0 cpll cpl2 cpl3 cpld cpl5 cpl6 cpl7 cpl8

Peptone beef ¢pl9 ¢p20 cp2l cp22 cp23
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Figure 1. ISPCR DNA fingerprinting patterns of 23 strains isolated
from pericarpium citri reticulatae. A: Group I; B: Group II and group

1IV; C: Group III.
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0.020

99

82 Paenibacillus favisporus LMG 209877 (AY208751)
92 P. rhizosphaerae LMG 21955T (AY751754)
100

P. cellulositrophicus PCU 305" (FJ178001)
1007 P> cineris LMG 184397 (AJ575658)
cpl6 (P. cineris)
P. azoreducens DSM 13822 (AJ272249)

46 L P, chibensis DSM 117317 (AB073194)

23 Epl 2 (P. barengoltzii)
P. barengoltzii NBRC 1012157 (AY167814)

100

100

100

g5 B. subtilis DSM 107 (AJ276351)

93

54

P, xylanisolvens PCU 311! (AB495094)

100 |: P. thailandensis PCU 275' (AB265205)
89 cp20 (P. thailandensis)

P. agaridevorans DSM 1355' (AJ345023)
P. granivorans CBS 229.89" (AF237682)
P. camelliae CECT 73617 (EU400621)

100 [Bacillus thuringiensis DSM 2046™(D16281)
B. weihenstephanensis DSM 118217 (AB021199)

cp06 (B. thuringiensis)
B. halmapalus DSM 8723*(X76447)

100 |'— B. tequilensis NCTC 13306' (HQ223107)
B. mojavensis DSM 9205 (AB021191)
B. sonorensis DSM 137797 (AF302118)

B. pumilus JICM 25087 (AY876289)
B. fastidiosus DSM 917 (X60615)

40
B. oleronius DSM 93567 (AY988598)
2. FERPERBRREMRSZHEXEREENARLEN
Figure 2. 16S rRNA gene homology based phylogenic tree of the isolates. The tree was constructed by neighborHoining method, isolates of ¢p06,
cp20, cpl6 and cpl2 were represented the strains of group I, II, III,

and IV respectively. Numbers in parentheses represent the sequences

accession number in GenBank. The number at each branch points is the percentage supported by boot strap. Bar, 2% sequence divergence.

pH <5.4, FIELT [ v 5 B M. 78 & B Y 26 I A
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A %% 3. 0% NaCl, M2 HE TACR E FR cp06 55 K HE
IV AR T Bk epl2 WIWT T 52 535 5. 0% NaClo

FIT AT R B AR R B AR B 32 300 wg/mlL 2R
TR o AN F TR RO B R 3R DU 3R AR R Y
MK . A T AR BIAR cp06 A 1T ALER
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FE T ACK R FE cpl6 X 50 pg/mL 1) 240 %5 52 B AT iy
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R2. FEOBEMRSLBRRERNEERE LT

Table 2. The physiological and biochemical properties of representative strains isolated from pericarpium citri reticulatae

Strain M.R v-p Catalase Gelatin liquefaction Citrate utilization Amylolysis

cp06 + + + + - +

cpl2 - + + - - +

cpl6 + - + - - +

cp20 - - + - + +
SRR W B R RE AN R T A LR BRI A WY < of HE AL G A K R RS B B B T SR
R, HLTHD A /D 1R 68 2 BE (1] 3-A, 1 6 el o el 1

2.7 HEFRMBERAE

MBR B 73 B 1K 4 A EHE Wbk h AT 280 1T
(group 11) AR B Fk cp20 RE 5 A A 5 1R &, Ut
WY A% B RO T4 7 B P AT R IR I e AL A AR AL K
2 T PR T B R R R T R (LR 3) o R R

FRAT) 5 A2 A BE AT ORI AR R PR IR
6 21 B ep20 BRI ARG 1 K2 T J AR JLTTE
FOER, SMREA A5 A O, A1
Wi B 5245 770k (B 3B, D) .

Bl 3. BRET S EEE K cp20 ERBERE KR SR

Figure 3. Spraying test to orange peel with strain cp20 isolated from pericarpium citri reticulatae. A and C: CK, spraying water to orange peel with

inner side and outer side, respectively; B and D: spraying the strain cp20 to the orange peel with inner side and outer side, repectively.

3 it
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®College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, Hunan Province, China

Abstract: [Objective] The longer the Pericarpium Citri Reticulatae is preserved, the better medicinal values will be. The
present work aims to isolate beneficial microbes isolated from the 7-year orange peel that might be used to produce high quality
Pericarpium Citri Reticulatae. [Methods] The microbes isolated from the 7-year orange peel using 4 mediums were grouped by
SDS-PAGE patterns of the whole—cell protein electrophoresis and ISPCR DNA fingerprinting. The representative strains were
further studied by physiological and biochemical tests, and phylogeny analysis. [Results] Total 23 bacteria were obtained from
the 7—year orange peel. These strains were classified into 4 groups: the strains of group I belonged to Bacillus; the strains of
group 11, group Il and group IV were closed to Paenibacillus. [Conclusion] Among the representative strains of group I, 11, 111
and IV, only the representative strain ¢p20 of group II has the ability of strong utilizing citrate obviously. The strain ¢p20 of
group II were further applied to making Pericarpium Citri Reticulatae.
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