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Abstract: The genetic indentification of 16S rDNA or ITS, capability of phosphate-solubilization and pH of
medium, and optimization of medium of some microorganism isolated from mangrove were investigated in
this study. The result showed that the fungi normally had much higher capacity to dissolve the inorganic
phosphate than the bacteria, the capacity of the fungi was closely correlated to the pH of medium, but the
relationship was weak for the bacteria. It was illustrated by single factor experiments that the optimal carbon
and nitrogen sources were maltose and urea respectively. The orthogonal design was employed in testing the
optimum composition of medium composed of 5 g/L maltose, 0.05 g/L urea, 5 g/L NaCl, pH 5. In this opti-
mal medium, the effectively enrichment of bacteria could reach up to 6.06x10° CFU/mL under 30°C for 48
hours cultivation.
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1 Met5HE
11 EMRESLETE

, SZ009 SZ7-2 HNO007 FJ002
HNO12 HNI1-3  HN3-2; FJO19  FJ022
1.1.1 ABAEAY S DNA 28K 16S rDNA E R
1 Wen&Tsong (6]
DNA 16S rDNA F27:
5-AGA GTT TGA TCA TGG CTC AG-3' R1492:

5'-TAC GGT TAC CTT GTT ACG T-3'
95°C 5 min; 95°C 1 min, 56.7°C 50 s, 72°C 1 min, 32
; 72°C 10 min  16S rDNA PCR

1.1.2 RBEBREAE DNAZEUR ITS EEt:

24 h , , DNA
CTAB [ 1TS

ITS ITS1: 5-TCC GTA GGT GAA

CCT GC GC-3' ITS4 : 5'-TCC TCC GC TTA TTGA

TA TGC-3" PCR
55°C 45 s, 72°C 45 s, 30

95°C 5 min; 94°C 45 s,
; 72°C 10 min - PCR

http://journals.im.ac.cn/wswxtbcn

1.2 BN RNNE
121 AMEAHSBENNELNE:
LB %) :
SRSM o1
4 28°C 5d

122 BEEAMEINESENE:

SRSM 100 mL 250 mL
, 05¢g Ca3(POy4),
1 mL 24 h , 28°C~30°C, 120 r/min
, 48h 72h 96h 120h
1 mL, 10000 r/min 10 min,
[10] , pH
3
1.3 EFEMUER
1.3.1  BRIB A0 R BY 0 %k -
SRSM
( )
[(NH,),SO, KNO; Urea NH,NO;]
LB 24h , 1%
,  30°C 130 r/min
48h 600 nm (OD)
1.3.2 EFEARBIMML:
,  HN3-22 , 0.5 g/L,

5 g/L, 15 g/L), (0.05 g/L, 0.5 g/L, 2 g/L), NaCl
(5 g/L, 20 g/L, 50 g/L), pH (5, 7, 9)
Lo(3%)
1x10° Pa 20 min,
1.3.1
1.4 MMUAEFESEMEBEFENBBEEK
B EL 3R

Lp

SRSM ,48 h
oD 1077
s Shineso
2 BR545M
21 HMETE
16S rDNA
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, , 16S Blast s Penicillium
rDNA GenBank, spp-» , Penicillium spp.["
7 ,
16S rDNA ,  Blast , 22 AMIEBHENNELNE
GenBank s 9 120 h
1, , Bacillus megaterium 2
[11,12]’ ,
Vibrio sp.!"®!  Enterobacter sp.["*] ,
ITS o ITS s )
18S rDNA. 5.8S rDNA  28S rDNA el :
, , 11 mm~34 mm,
, , , SZ009
, 34 mm

Fx1 AHEAR 16SIDNA K ITS EEMLEELSE

Table 1 Identification of 16S rDNA and ITS gene

GenBank

Strain Host plant Closest relatives in GenBank database Similarity(%) GenBank accession number
HN3-2 Kandelia candel Allomonas enterica 99 EU077543
HN1-3 Bruguiera gymnoihiza Paenibacillus ginsengagri 98 EU596538
HNO007 B. gymnorrhiza Bacillus megaterium 99 EU256402
HNO12 K. candel Vibrio sp. 99 EU077545
SZ77-2 K. candel Klebsiella sp. 99 EU256398
SZ009 K. candel Enterobacter intermedius 98 EU596536
FJ002 B. gymnorrhiza Bacillus megaterium 99 EU256391
FJO19 B. gymnorrhiza Penicillium spp. 99 -
FJ022 K. candel Penicillium spp. 99 =

2
Table 2 Solubilization of insoluble phosphates by mircoorganism
48 h 72 h 96 h 120 h
. Halo Phosphate Phosphate Phosphate Phosphate solu-

Strain (mm) pPH  solubilization pH solubilization pH solubilization pH  bilization ca-

capacity capacity capacity pacity

(ng/mL) (ng/mL) (ug/mL) (ug/mL)
SZ7-2 13£1.15 fg 5.4 63.22+£3.20 ¢ 3.9 76.08+4.32 b 4.0 52.52+2.65d 5.2 44.65+1.79 ef
SZ009 34+2.52 a 4.0 53.71+4.06 d 3.7 68.92+6.20 cd 4.0 45.90+5.62 ¢ 3.9 38.00+2.84 g
HN1-3 16+0.58 de 6.7 53.2+2.45d 4.8 68.07£2.35 be 4.6 59.38+4.13 cd 4.5 52.88+2.21 ¢
HN3-2 18+1.00 be 5.0 84.3£3.78 a 4.6 90.95+4.95 a 5.0 84.45+1.10 b 5.1 71.20£1.28 ¢
HNO007 16+0.58 cd 5.1 70.55£1.91 b 5.5 68.13+0.68 bc 5.7 64.72+1.28 ¢ 5.9 49.56+2.10 ef
HNO12 15+2.08 ef 4.8 85.02+6.86 a 4.7 86.43+£2.61 a 5.6 62.35£1.26 ¢ 5.6 61.08+0.82 d
FJ002 11£1.53 g 6.8 50.22+2.69 d 5.6 56.67+£0.95 d 5.8 57.66£1.89 cd 6.0 45.89+4.19 f
FJO19 19 £0.58 b 8.1 3.23+0.97 f 6.7 7.75+1.11 £ 3.5 79.62+1.83 b 3.1 96.73+0.97 b
F1022 14+0.58 f 8.3 21.59+3.14 ¢ 8.1 43.2243.72 ¢ 3.7 93.29+1.22 a 3.2 105.52+1.05 a

Note: Means in a column with the same letter are not significantly differ at the level of P=0.05.
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SZ009

HN3-2

B 1 AR 4 BB BEE (120 h)
Fig. 1 Halo of phosphate-solubilization microorganism in
solid media (120 h)

= 120 HN3-2 -=—Phosphate solubilization -——pH 5.2
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g% E 149 =
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0 4.5
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t(h)
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E 5.6
= 60
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229 af 2z
= 2
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z 20+ 14.8
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0 4.4
48 72 96 120
t(h)
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Fig. 2 The relationship between the medium pH and
phosphate solubilization by microorganisms

23 RMBERBENNEENE
48 h
pH, 24 h 2,
HNO007  FJ002 Bacillus
megaterium ,
9 pH 3
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. 1) 2 >
, pH , ,
pH , ,
HNO007 ;2) » PH
, , ., pH
HNO007 5 3)
, PH , ;
, FJ019  FJ022
’ [17,18]’
, ’ [19,20]
, pH
(r=—0.163, P>0.05),
pH (r=—0.908,
P<0.01), pH 3.7
: pH
3.1
24 BAHEMRLIESR
10 g/L
. OD600 ( 3)’
0.5 g/L

3

Table 3 Effect of different carbon sources
on cell density

OD600 OD600
Carbon source (HN3-2) (HNO12)
(10 g/L)

Starch 0.144 0.011
Sucrose 0.290 0.232
Glucose 0.334 0.277
Maltose 0.410 0.352

4

Table 4 Effect of different nitrogen sources
on cell density

) ODgo0 ODg0o
Nitrogen source (HN3-2) (HNO12)

(0.5 g/L)

(NH4),SO4 0.159 0.014
KNO; 0.015 0.014
Urea 0.497 0.505

NH4NO; 0.029 0.302

© FERERMEDARITEATIBRSHESS http://journals. im. ac. cn
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B

4 AsBiCiDy,
6 K R : 5 g/L 0.05g/L NaCl5g/L pHS
C>B>D>A, N >pH , ,
>NaCl>C 2 HN3-2(1% ), 30°C
(P<0.01), 48 h 6.06x10° CFU/mL,
, pH LB ( SRSM )

, 3.41x

50 \%' T
RS ERKHERAE 10° CFU/mML  3.7x10° CFU/mL,

Table 5 Factors and levels employed in orthogonal test

>

Factor HN3-2
Level A B C D
Maltose (g/L) pH Urea (g/L) NaCl (g/L) 3 YRy
Wi
1 0.5 5 0.05 5
2 5 7 0.5 20 R
3 15 9 2 50

£6 LGBHEXRLWLHER

[21] . - -
Table 6 Results of the orthogonal test Penicillium
A B C D ob spp. P8 Ca3(POy),
600
No. Maltose pH Urea NacCl 301 mg/mL, FePO, Ca3(PO4)2
1 1 1 3 2 0.025
ATCC14581; 221
2 2 1 1 1 0.773
3 3 1 2 3 0.238
/ i p p | o5 26.09 mg/L, 285.26 mg/L [k
5 > 2 3 3. 0.003 23] 48 h
6 3 2 1 2 0.022 21.68~86.89 ng/mL
7 1 3 1 3 0.407 , Ca3(PO4)2
8 2 3 2 2 0.025 -
HN3-2  (90.95+4.95) pug/mL, Penicillium
’ ’ ’ ’ : 0.002 HNO19 105.52+1.05 /mL
spp. S2+1. m
Ky 0.177 0.345 0.401 0.291 PP ( ) HE ’
Kz 0.267 0.041 0.120 0.024
[22,24]
Ks 0.087 0.145 0.010 0.216
R 0.18 0.304 0.391 0.267 pH
[3]
The best 2 1 1 1 ’
prescription > > 5
C**>B>**>D**>A**
Interrelation
[21,25]
x1T EXGERAESN )
Table 7 Variance analysis of the orthogonal test
, pH )
Source St o df F Si
v squares ms g s pH
A (Mal- 0.145 2 0073  11.86 xx ’
tose)
B (pH) 0.432 2 0216  35.34 *x ’
25
C (Urea) 0.730 2 0.365 59.69 et 23] P 5
D (NaCl) 0.340 2 0.170  27.84 R 120h Ca3(PO,),

AT EE S 4RiEED http://journals. im. ac.cn
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