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B kA8 E RiEKE Burkholderia pyrrocinia JK-SHO07 2 i X B #k, s L& 8 T ¥ 3t 47H40, A
RJABERE, B iHkRXE. &R XIFove L & 5 A7 2 %70 JK-SHOOT AMAKREZHEEFAHER
RAF BN, £ RAERE A A 13.88 g/L #7 3.37 g/L. 4hALE 9 X B T ¥ 38 JRi% B R E 7T 34 1.18x10° CFU/mL,
PEARALETIR & 13545, PE £S5 28.84%.

XER: WA MAERERE, A, AE@k, 2ERX, AHH
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strain JK-SH007 fermentation by response surface
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Abstract: In order to improve ferment efficiency of biocontrol agent Burkholderia pyrrocinia JK-SHO007, the
fermentation conditions of this strain were optimized. The optimal fermentation conditions were corn steep liquor
(13.88 g/L) and glucose (3.37 g/L) by screening test, steepest ascent experiments and response surface analysis. The results
showed that the cell density of JK-SH007 (1.18x10° CFU/mL) increased 1.35 times than before, and there was a 28.84%
increase in antifungal activity.
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PR B RS R EERE (Burkholderia cepacia
complex, i BCC) 2% WHIABH, BAEY
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B. pyrrocinia, BiIIAEFE R H X A7 84 15t 97 95 EL B
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AR RS, RN, AR SCR A e i T
WAL R BE T2, DARBIRE AR, SE7 B AR5
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1.1 X EK

M & A e B R TS QTR Burkholderia pyrrocinia
JK-SHO07, 78 v [l S R 552 W R s, DRE
%5 . M 209028 ; 4 B 5C 4 L E Cytospora
chrysosperma , 1 B 15t 97 9 R EL A, FH TR T
JK-SHOO7 & BRI TG M, AL s A7,
1.2 EFESEFRAE

WG R WE T 227 SCHR[ 7], eI 7 i B 37
TLEMEAIL LB T 2% % (1),
1.3 BERKRENERINEEMENE

RS o 45 R REWOGE ODeoo, HRIEFRIE
iy 26 A A I A B AR B y=(1.61x+0.11)10° (5K
dy NERNEUmL, x MWOBE). KBERINE
TP 22 SCHR (7]
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PR K ISR IR R B E, SRE R
5 e T 68 3 e R o7 DX 35, R FH i i
T R R — 09T, AR et &
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X B AT A K W T AT IR UE , 02 T Ak
JE IR B BRI 1, 5 PR R VR B S IS TR A A LA
BRI TG PR TG G, o AT LB R A A T e G B A B
JK-SHO07 M fERBET. 2.
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Table 1 Effects of different factors

Variables Level (g/L) F test
Symbol Parameter Levell Level2 Fvalue Prob>F
A s((:\}:vl:ize;n 200  3.00 348 016
B Glucose 0.00 1.00 79.45 0.00
c ﬁ;’;‘(‘)rmep 4.00 800 17590  0.00
D Bran 2.00 3.00 1.38 0.33
E Sucrose 0.00 1.00 0.48 0.54
F NaCl 1.00 3.00 0.18 0.70
G KH,PO, 0.50 1.00 0.59 0.50

*2 EXRWIRITRNINE

Table 2 Orthogonal design and responding value

Rmn AB/C// /DJ/EF/G/ decnzlilty
I 1111 11111111111 21
2 111 1 11122222222 204
3 1 1122221171122 272 297
4 1 1122 2 222221111 332
s 1221 12211221122 212
6 1221 12222112211 297
7 1222211112222 11 527
§ 122221122111122 53
9 21 2121212121212 246
021 2121221212121 232
1 21 2 2 1211212 212 1 343
12 212 2 12121211212 357
3 221 122112211221 29
4 221 122121122112 28
5 221211212212112 52
6 2212 11221121221 537
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*3 mERKRERITRIME
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Table 3 Experimental design of steepest ascent and Table 4 Central composite design and responding
responding value value
Run Comsteep  Glucose  NaCl  KH,PO, Cell Run Corn steep liquor Glucose Cell density
liquor (g/L) (g/L) (g/L) (g/L) density 1 . 3 522
1 8.00 1.00 1.00 0.50 5.52 3 | 3 6.27
2 12.00 3.00 1.00 0.50 7.08 3 1 1 6.14
3 16.00 5.00 1.00 0.50 6.54 4 1 1 6.54
4 20.00 7.00 1.00 0.50 5.82 5 0 0 713
5 24.00 9.00 1.00 0.50 5.41 6 0 0 703
. X . . . P 7 0 0 7.10
ﬂiﬁ, ﬁﬁu;g\:/ﬁzj‘ju@mﬁﬁ—tgﬂﬂgqj‘b\ﬁy ﬂ?]&;ﬁ/yl, 8 —1.41 0 5.98
PEAT T A 9 1.41 0 6.90
. 10 0 —1.41 5.17
VN
o )\, 1D
2.3 W EA 11 0 141 6.20
B E AR 4, 2G4 584 k] 12 0 7.16
H 7 & . Y=7.10+0.344+0.338—0.344*—0.71B— 13 0 7.09
S N N NS S 14 0 7.10
0.164B (XH: Y AWIRL; A, B 73510 T AKIEFIH
HIR L, BN /L), 2% 5 AT LR ARE Y P (E N x5 EFEAMHER
000, MARMBEMEE . HHEAITHY EKK Table 5 Results of regression analysis
13.88 g/L. %N 3.37 g/L A B {E f KR 7.21, Source  Degree of Seq Adj Adj F test
TLE L freedom SS SS MS Fyalue Prob>F
Regression 5 6.26 6.26 1.25 445.70 0.00
2.4 *ﬁ?_}ggﬁjﬁ Linear 2 1.82 1.82 091 323.60 0.00
o 5 N N S 2 434 434 217 771.80 0.00
o3RRI A AOUAL G K B T 25K ¢, 24 h )5 anar
Interaction 1 0.11 0.11 0.11 37.57 0.00
Residual 7 0.02 0.02 0.00 / /
Cell Lack of fit 3 0.01 0.01 0.00 1.89 0.27
5 1.0 concggt(r]%tlon
E T 4.00-4 50 Pure error 4 0.01 0.00 / / /
- PR Total 13 6.29 / / / /
2 00 5.50-6.00 ~0.05; R?=99.69%; R*(adjust)=99.42°
;70 . - 2(5)87?88 5=0.05; R"=99.69%; R"(adjust)=99.42%
IS m6.50—7/. N \ e \ N S,
i = 700713 I OGN TSR, IR 4 0. SR

-1.0-0.5 0.0 0.5 1.0
Glucose

Cell concentration

T
1 P
Tt .
il lmm',',','.l >,
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Bl 1 AR E RS E S E RN R i E
Fig. 1 Contour diagram and response surface plot of cell
density.

AEJE IR AN 7.2540.37, SEERIIARE . HARHK
FE5r 514 1.18x10° CFU/mL Fl 5.02x10° CFU/mL,
e T 135 A5 IB TS5 51 R 36.95% i1 28.68%
T 28.84%.

3 4

M 7 T 92 A R R L b B RO i, A8
W2 R AR S a1 O vk AR A5 B AR B
JK-SHO07 (M AmET. 20 : FKHK 13.88 g/L, Hi%kj
B 3.37 g/L, NaCl 1.00 g/L, KH,P0,0.50 g/L, 1/2
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ey, pH {E 7.00, $#%F 2%, 30 °C, 200 r/min,
5% 24 ho LR R EERR 5 1 1.35 A%, WTRIG
PR T 28.84% o FOKIKIEMIE FOKRTEM 1Y &I~

1
HH

AR AT TR K AR 2, 27 N T A

Tk A AR, T RIS de R A
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REFERENCES

(1]

(2]

(3]

(4]

(5]

(7]

(8]

Banna NE, Winkelmann G. Pyrrolnitrin from Burkholderia
cepacia: antibiotic activity against fungi and novel activities
against streptomycetes. J Appl Microbiol, 1998, 85(1): 69—78.

Govan JRW, Hughes JE, Vandamme P. Burkholderia cepacia:
medical, taxonomic and ecological issues. J Med Microbiol, 1996,
45(6): 395-407.

Parke JL, Gurian-Scherman D. Diversity of the Burkholderia
cepacia complex and implications for risk assessment of
biological control strains. Annu Rev Phytopathol, 2001, 39:
225-258.

Vandamme P, Dawyndt P. Classification and identification
of the Burkholderia cepacia complex: past, present and
future. Syst Appl Microbiol, 2011, 34(2): 87-95.

Luo YC, Xie GL. Burkholderia cepacia: our enemy or
friend? Acta Microbiol Sin, 2005, 45(4): 647-652 (in
Chinese).

B, WEOCAR. AN T R AN T S FRATT A T S
K. AR, 2005, 45(4): 647-652.

Ren JH, Ye JR, Liu H, et al. Isolation and characterization of a
new Burkholderia pyrrocinia strain JK-SH007 as a potential
biocontrol agent. World J Microbiol Biotechnol, 2011, 27(9):
2203-2215.

Ren JH, Ban HD, Ye JR, et al. Fermentation conditions of
antagonistic strain Burkholderia pyrrocinia JK -SH007 and
Its control effect on poplar canker disease. Chin J Biol
Control, 2010, 26(3): 300—306 (in Chinese).

EFE L, BEIRMR, mha s, &%, bR e R G T
JK-SHO007 B & B 2% 1F B H XA B Bt i i B 1A 808 o
[ 4 ¥ BiiA, 2010, 26(3): 300-306.

Wang Y, Wu XQ. Study on several kinds of poplar canker
disease and the pathogenicity of the pathogens in north of

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

Bl

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Jiangsu. J Nanjing Forestry Univ: Natural Sci, 2008, 32(5):
47-50 (in Chinese).

EB, RN AU 2 1 R R R O .
R RO A2 F AR R, 2008, 32(5): 47-50.
Contesini FJ, Silva VCF, Maciel RF, et al. Response surface analysis
for the production of an enantioselective lipase from Aspergillus niger
by Solid-State fermentation. J] Microbiol, 2009, 47(5): 563—571.

Chen N, Chang GF, Zhang KX. Optimization of L-isoleucine
fermentation medium using response surface methodology.
Food Ferment Ind, 2004, 30(2): 33—37 (in Chinese).

WRr, i, TR0, LS G AR TR R me oy T v O
1k, Bf5&REET L, 2004, 30(2): 33-37

Liu HJ, Ren HL, Guan B, et al. Optimization of the
extraction technique of radix Astragalus polysaccharide via
response surface methodology. Food Ind, 2008(3): 11-14 (in
Chinese).

XNZEME, ARHE, B, 5. WINII S TR AL e 2
R TZ. A&k, 2008(3): 11-14.

Tian YY, Li RF. Application of response surface method on
biological process optimization. Food Eng, 2010(2): 8—11 (in
Chinese).

FWeE, Z%m05 . W ik AE AR W RO R . &
mh AR, 2010(2): 8—11.

Li WY, Zhao XM. Production of L-lactic acid by L-lactic
acid bacteria with corn steep liquor as organic nitrogen
source. Chem Ind Times, 2006, 20(9): 61—63 (in Chinese).
Ik, W ERFONA PRI LSRR B BF
5%. ALLHFF, 2006, 20(9): 61-63

Liu ZL, Zhao H, Chu N, et al. Effects of the fermentative
culture medium on production of Chitosan from Actinomucor
elegans. J Tianjin Univ Sci Technol, 2010, 25(2): 13—17 (in
Chinese).

XNBH, BAe, #T7, % BRI HEBOIST B K
P A = e BRI . SRR R 23R, 2010, 25(2):
13-17.

Pang QL, Li QG. Effects of corn steep liquor on Penicillin
fermentation. Chin J Pharm, 2006, 37(8): 528-530 (in
Chinese).

PETG 22, 2RI F ORI 8 R R R0, I
BE25 Tl 2R, 2006, 37(8): 528-530

Wei JQ, Wang ZY, Qi HS, et al. Application of corn steep
liquor in dextran fermentation. China Brewing, 2008(19):
64—66 (in Chinese).

Bwz, Eill, MR, % EARKAEAFERERT L B E
PR R . P IE B, 2008(19): 64-66.

(AR3Coi9 BRI



