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Solubilization ability of Rahnella sp. W25 under buffering condition
and its acetic-producing characteristics
LINa' QIAO Zhi-Wei® HONG Jian-Ping'" XIE Ying-He! ZHANG Tie-Quan’

(1. College of Resources and Environment, Shanxi Agricultural University, Taigu, Shanxi 030801, China)
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Abstract: [Objective] Objectives of this study were to further understand the mechanism on
phosphate solubilization of Rahnella sp. W25 and its solubilization ability under buffering condition.
[Methods] Regulating pH of nutrient solution was conducted in the process of liquid shake flask
culture to research the influence of buffer capacity on the phosphate solubilizing ability of Rahnella
sp. W25 under simulation soil condition. Research the solubilizing ability and acetic-producing
characteristics under different carbon and phosphorus sources condition though single factor text and
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HPLC. [Results] The result showed that the available phosphorus content reached up to its maximum
after cultivated 120 h in the solution of tricalcium phosphate. The change of available phosphorus
content and pH in solution showed significant negative correlation (P<0.01). At cultivated 48—96 h,
strain W25 had stronger buffering capacity and the difference of available phosphorus content
between regulating pH using and without using NaOH was not significant (P<0.05). Strain W25
weaken after cultivated 120 h and basically lost buffering capacity after cultivated 168 h. The
solubilizing ability showed significant different under different carbon sources (P<0.05). The order
of solubilization ability as follows: glucose>lactose>sucrose>mannitol>starch. It also showed
extremely significant different under different phosphorus sources (P<0.01). The order was
tricalcium phosphate>iron phosphate>aluminum phosphate>ground phosphate rock. The type and
concentration of organic acids were dissimilar under different carbon and phosphorus sources
conditions. The solubilization ability of strain W25 was both related to the type and concentration of
organic acids. [Conclusion] Results of this study could provide the condition of deeply researching
mechanism on phosphate solubilization and the theoretical basis of application of Rahnella sp..

Keywords: Rahnella sp., Phosphate solubilization ability, Buffering capacity, Carbon, Phosphorus,
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Acetic-producing characteristics
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RK SC G B R (Erwinia)™ | A1 50 8 IR 18 1K R
(Burkholderia)'"™" | +-3EFT H )8 (4grobacterium)!" |
T FF & (Flavobacterium) S WK £, T RUK
# (Rahnella sp)WFRIE#EE BIBEFEED, ZRHEK
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2% th itk B B AE AN TR B R B WA R 2% 1 B 7 R 1 L
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1 M5
1.1 #iER
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WERE TR, S S ik PR RS
(Rahnella sp.)[zo]O
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1.3 R H*

1.3.1 EHRAEL: AR R LR 48 h 1Y
WIATEAKY, S IRGES), RN ER, W
BOKT 10° CFU/MmL,

1.3.2 EHREER = {5RB RIS £ 250 mL —
FAHPMA 100 mL 2 KB ) NBRIP WA IR,
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KT A 300 o i CR ] NaHCOs 12 #2-5H86 bt
P, N R)A pH CRA pH I B E , FIH),
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T IR AR 3 1 % v 2 B B AR VA i
(2N BT AL R A AT B A T4
134 AEBEMBECMEKEIBENTZM: &
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Py S AR A R, M AR, B
K, DR FRmca s & i, i e d R ;s i
ERAEMIR LIS, DA Ry . BERRGD . BERREK. B

Mg " AR IR R IR — A4S, BEREER, Mk
FEA W o i
1.3.5 AFRERIE. 85T kLB RS IR
E: AFRE . B ABEK 1| mL, 7E 12 000 r/min
4°C Z5.0 10 min, HUEVEWT 0.22 pm £HFLIEAE,
UEWREAT HPLC M2, B A HLRR I Fh S IR
INARTLS Ry ZHEAE 11005 RE5R: s
A Cig (4.6 mmx250 mm), FahAH: H EEA
1 mmol/L KH,PO, (2:98, #&FL), P 214 nm,
Jii: 0.7 mL/min, #FFFE: 20 pL, #HiE: 25°C,
AR FR, WiR, LR, LR, BRI,
1.4 RS

TSI E R R SRR, 255 Excel. SAS
V8.1 B T HX S B T T 558
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K1 H7EREIR —FS AR R e D, PR IR
W25 A %00 5 I pH I sh 421

HIE 1 ATAL, W25 ZERESR 0-48 h ZINERFRM
AR A, M 30.14 mg/L B3|
307.17 mg/L; 7F 4896 h 35 A Wt & ATy ok 4
ZEOEMEEEN, M 307.17 mg/L H4H15) 397.10 mg/L;
ERGFE 120 h )5, AEA S AR (E 403.42 mg/L;
120-144 h Z [A] 3533 0 2500 & 1 1 4f 2 9080 MY
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Figure 1 Dynamic change of available phosphorus content and pH of Rahnella sp. W25 in the solution of
tricalcium phosphate

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



1730 A% B4R Microbiol. China

2015, Vol.42, No.9

B, M 403.42 mg/L [E(RF] 385.30 mg/L; 7EH:FF
168 h JEIEFRA R S AL, 75 0-168 h
ZW, BRI pH A R BEREARE LT
B, TERTFR 96 h B R IR pH FREIRARME, b 3.20,
FERGFE 96168 h Z NI FEIK pH XA Pl T,

FEREAIEFRRIANY , G FRH R & i S 5%
W pH ZBALZ [RI A OC RECH—0.94, SEAR b 35 £ AH
FME(P<0.01), BIFRIERGFE 48 h Z N, KigdhsE
FPEE, ARG, W25 PPRRIBE IR,
B IR0 RO & R, pH IR A
Bt e At T8 SR R e = FIAEE 25 s
BRI S . pH TR
22 ZMAESXHRAKE W25 A a2

WA 5 A R FH NaOH 5 15 77 561
pH, A1 5% wh 2 BRSO R, % 1
SR, LR wh S R R W25 RS AL
S A pH ARk

H172 1 ATLAE L, 1535 24 h J5 W25 5550 pH
M 7.00 TR A E 4.82, B R A el m 3|
152.33 mg/L; F0.01 mol/L K% NaOH #5 pH
27.0J5, K 48 h3EFRIE pH L EH Rl 75 3 3.81,

B 5 WA RO & S AR g b BEAE B, ARG
3.6%, ZSANEP<0.05); 4L NaOH 477,
FEFRW pH WG 240 TIR MRS, 758 72 h 1 96 h,
RRMP BRI, W25 AR KIER, FiRfE
B, AN RN, PR 358 v %
FF, W25 2 /e HLicom, R 3Rimoa 2w & &
BRAL P55 AR I AL BEAH HE A BIREAIG 4.8%F1 3.9%,
Z SN 3 (P<0.05), A 120 h FFER, HTEFR
VIR A THAE RN IR BT 25 I s, Il , 53R pH
o VKRG BB a2, % R VA AR O e B A D
(P<0.05), 7EGFR45 120, 144 1168 h, Jnfgibt
5 RINBEIE TR TR AR L R T 14.7% .48.4%
1 64.9%, WL, REEEIRESEIAAEAL, S2opAE RN
55, FEE 168 h FA FAREA P PERE, BRI pH
AR Ak 23 b 2 I B IR WA At & ) A2 Ak
23 AEE. BEFETHEERKE W25 5
TR B N

2 FIE 3 WPLE R W25 553 e ANl ik
U WA B RO & it iR ) Ry i A
R . VERD . FLBE . HEEEE; BREO B =4S

F1 BRFZFHETHERRE W25 IEFRENHSEM pH TK

Table 1 Change of available phosphorus content and pH in the culture of Rahnella sp. W25 under cultivating conditions

B F2 i) W Available phosphorus content (mg/L) pH
Incubation time (h) —NaOH +NaOH —NaOH +NaOH
24 152.33+5.37g 152.33+5.37g 4.82+0.06b 4.82+0.06b
48 307.17+7.39d 256.23+15.84¢ 3.41+0.05g 3.81+0.01e
72 354.69+9.68bc 337.78+14.73¢ 3.28+0.03h 3.44+0.03f
96 397.10+13.93a 385.63+£7.57a 3.20+0.05j 3.35+0.04gh
120 403.42+11.76a 344.42+13.04bc 3.31+0.06gh 4.14+0.13d
144 385.30+30.51ab 198.64+7.11f 3.45+0.07fg 4.66+0.08¢
168 385.50+11.21a 135.41+18.37h 3.34+0.04gh 6.65+0.10a

#: —-NaOH: #KH 0.01 mol/L KHAY NaOH 475 555#9 pH; +NaOH: H 0.01 mol/L KF ) NaOH J 75537 pH. F 4 N 3
AEAE R EE R 2, ARVING FRFR 22 55 18 3 (P<0.05), A

Note: —NaOH: Regulating culture pH without using 0.01 mol/L NaOH been sterilized; +NaOH: Regulating culture pH using 0.01 mol/L
NaOH been sterilized. Date in the table are means+standard deviation. Different letters represent significant difference at P<0.05. The same

below.
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Figure 2 Available phosphorus content in the culture of
Rahnella sp. W25 under the condition of different carbon
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HERm . WM IR, W25 B R AL
MR, 2R BEHARR \RERR , Uk B 4314 248.86 mg/L
F128.47 mg/L,

PLEERTE W25 IEBEEE S0 KNS PR 1Y)
A, WS- IRNIEER . DIFUHE. Wil
IR AR, DAL A iR ™ A i RV B L
DIVERS MBRIR S 59.73 mg/L, ELUAFUBE MRRIEE
AEWREER 436.93 mg/L WBEHINR, AU, DIFLEEN
TR VA i 3 5 T DA VR R IR A i il i DA
HEERE . UM AR A BRI, DAZLR kiR
FE A B BE B RR MR RE Eb LA OCH 88 B O iR TR S
188.07 mg/L, H. DL 2L WE b il I 8 7= A= vk B o
88.2 mg/L MYHFR, Rl UL, LAFLHE AR 7 o 2
Fi T UAH S8 B A i ) i ol e
242 ARBEEZUHETHERKE W25 FRERAFHRE
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*2 ARKEFHGTHRBRRE W25 R AR EFIRE

Table 2 The type and concentration of acid producted by Rahnella sp. W25 under the condition of
different carbon sources

Tl FH PR & it Organic acid (mg/L)
Different L i 7L . BEFI: Ll
carbon sources L L . . . . . .
Oxalic acid Formic acid Lactate acid Acetic acid Succinate acid Propionate acid

Hi%HE Glucose - 412.22a 163.99d - -

H W Mannitol = - - 248.86¢ =

JEME Sucrose - - 104.15¢ - - 374.03b
FLH¥% Lactose 88.20f = = 436.93a =

e - KA.
Note: —: Not detected.

Fz3 HEKHE W25 EiE P L B BRI FhRA0RE

Table 3 The type and concentration of organic acid producted by Rahnella sp. W25 under the condition of

different phosphate sources

HHLER & Organic acid (mg/L)

Different phosphorus sources FfR R i LR BRIIR
Oxalic acid Formic acid Acetic acid Lactate acid Succinate acid

W2 =45 Tricalcium phosphate =
WEfR4S Aluminum phosphate 126.16f
WEfRER Tron phosphate 255.73¢

W4 Ground phosphate rock -

412.22a

118.44¢ - -

315.20b -

163.99d - -

251.62¢

159.53d -

Ve - AR,
Note: —: Not detected.

MR 3 FTLE N, ARBEEAT W2s #5537
WA LRI Fh SRR 22 AR, DAREIR A
PR . R . BRI 3 R HLER, DABER —
FE BRI MEEE W25 KRR 2 R LR,
SRR LR R FFLER ; LABEIRES A BEIR
W25 85 HA 1 Mg iU, SRR, HIRE N
126.16 mg/L.

W25 W ERE I KNS PR R 2 %,
M H AL S P~ BRI A 56, DIBFRRER . MR B
VRIS = R, AR AR A B ™ A 1) R R R L
DIBERRAE M WEIR Y 129.57 me/L, H.LABERR: i
PR P AWl 118.44 mg/L 1Y H R FI vk i
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