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Optimization of Fermentation Conditions of PHA — producing Strain 0206
ZHU Jiu-bin, LI Shuang-qin, LIANG Bao-dong et al
273155)
Abstract

mentation conditions about carbon, nitrogen, pH value and the culture time were analyzed by single factor experiment and orthogonal experiment.

(Life Science and Engineering Department of Jining University, Qufu, Shandong
[ Objective | The aim was to study fermentation conditions of PHA-producing strain. [ Method ] With strain 0206 as test material , fer-

[Result] High PHA-producing strain 0206, which was isolated from activated sludge filter, was identified as Bacillus cohn through the physiolog-
ical-biochemical identification. After optimization, fermentation conditions were: 10 g/L glucose, 10 g/L ammonium sulfate, 2 g/L NaCl, medi-

um pH 7.0, incubation time for 48 hours. [ Conclusion] The study provides reference for fermentation of PHA.

Key words PHA ; Physiological-biochemical identification; Fermentation condition optimization
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Table 1 Factors and levels of L,(3*) orthogonal test

[K % Factors

KA IR (A) RAIR(B)  HEFREEpH(C)  FEFRMFE(D)
Levels Carbon Nitrogen pH value of Culture

source//¢/1,  source//g/L. culture medium time //h

8 8 6.5 42

2 10 10 7.0 48
3 12 12 7.5 54
2 #ER55%Hh
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Fig.1 Colony morphology of strain 0206
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Table 2 Physiological and biochemical identification results of strain

0206
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R . M5
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AR - Cikap | s
Litmus milk Wite Glucose utilization 7
HELT I e )
Methyl redtest - PERRG wo(+)
A .
Catalase

W+ FoRBE, - - B

Note: “ + ”indicates positive,“ — ”indicates negative.
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Fig.2 Effects of different carbon sources on colony number of
strain 0206
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Fig.3 Effects of glucose concentration on colony number of
strain 0206
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Fig.4 Effects of different Nifrogen sources on colony number of
strain 0206
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Table 3 Orthogonal test results
[H# Factors
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RIS Average number
Test No. A B C D of viable bacteria
10°CFU/ mL

1 1 1 1 1 7.6

2 1 2 2 2 13.6

3 1 3 3 3 4.5

4 2 1 2 3 17.8

5 2 2 3 1 24.5

6 2 3 1 2 22.3

7 3 1 3 2 18.2

8 3 2 1 3 15.7

9 3 3 2 1 16.2
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3 #Fit5itie

AR TE SRR B B A A S e T LIS, 7= PHA
BERE 0206 “h ZEFIFT TR S , XAl IR UUR B 37 A 1h pH A
FEBT )43 ) A 7 B PR 28 0 IE A3 AT L 45 5 S 7 TR A% 0206
77 PHA e R W55 A0 10 o/ L, Bilees 10 g/L, 54k
B2 o/ L, 557 pH 7.0, 5% 1] 48 b,

ISR F LR =R R A T R, T K
FURLR B T2 55 SR R 22 3], SRR ik ok 1y
1R G AR MR AR WA AR R BERE N AL 55 7™, BRI, G F PHA (5 7= 14
RO P= RIS A i F it — 25T . %R0 B A — R
HEFT T RIS (BT ] S Hofth ™ PHA BRI IES %
S22 30k
(1] B, (REse SRl X, 55 A B RIR B - FRIL TR (PHB) FITFSY

PERELT]. A=anRISEITST ,2006,10(4) 161 - 67.
(2] 288, FRAz, BVLR, % AT R AL BRI ER (PHA) 1
RSN PR . INGERIE ST, 2009,34(12) :144 - 148.
(T#% 154 W)



154 G AR e

2016 £

PSR R 8 ALK A A B R AR 5 AKX, 45
T 46 a FRIEAEP- R0 S THE X R 4L AL IL R A
iR A K, THRIE A 1.2 °C A A7 s WL X 1] 5
BRAE 0.3 ~ 0.4 °C, 5L 31 FE A0 I 3 5 K o 46 2
s R 1961 ~ 1990 4F ZRAF 3k [ 4F V- 44 IR OB,
1 REOF J5 4 3 [ Bl 43y 8 IR AR Ak X, 5 i
1951 ~2000 43 [E AR ¥ 35°N AL X AR -1/ AR 1 11
FT 355N LIS, LRV R X ORREEIX Ah, Jifl 7 A X 3805
AR R, P ARAEIX AR —AE b X 0 0 1 3, S At )
3K 0.35 C/10 a, PYALIX T8 XA B3, B F
FH 1951 ~2000 4EFE[E 160 3 H -2 R GOR, S0 [ 4 5
SRS I 253 A T R A 2 IR M R 1] AL R AR A R
BEWTINA, BN AR SR PUE X & SR A2 1L
W J3E A A, T 7 A B 43 M X 4 46 25 AL 728 Ak RS 2 X850
N REF RIHL K EAS R B i (EOF) 773437 1950
~ 1990 4FFR [E 336 34 /R I 28 A0 B IE 4G 1, TR &
B 1 F M as )40 A R A3 3 X R [l S5 1), T
ARG 2 TS WM N AR LRGP A S, B
HA A I X AT S AR, T A TR 3 Tz
)43 R BT AL (T10°E DAZR 5 4 [ Hofs X 2 5, %1 &
TRAENF 1951 ~ 1989 AR [ AR SR AN A T 1 R
17 EOF 34 i, FRIE 160 4533 EOF 5 1 ik %s
] 43475 P R 38 T 4 7 e s X 4, 4 P G At A 0 43 b I
PRI, P AR L N SR AL R A A 0 TR A T
S EOF 55 1 BiZ828 [0 /M5 S 4R i3 A ), HUR P4 g
i X5 4 [ At i X575 A Y RS A kN o oAt 2= 35 X
TR 160 3R [ i ] K B8 9 & 22 SR BEORHEST EOF 234y
B ASEIM S 1 A — 8, B L HE R R E A F SR
EOF 45 1 HREIE I , [ 4 25/ L 4 9 P AT — E g
Vo Bl A B AORAE (R P R /NER 3B IX 40 ) , ELZRdE At s
LK A 25 IRL S fre W B EOF 45 2 BEZSIE R, FR IR PG g
AR L X A 25 2R L AL R S X A 2 IR Y
WAL EA RS LRORRE D" eah, BEmARSE 47 &
PUAFARBRIN B AR A EOF 4pH745 S 54 R KBS B HEA

— B (A E B A AT REEARARBRIN ] RUBE_ bR B
3 Mg SR AR Al BREAEARDR N S 3%
3 RE

2 g, B AN T3 G 25 AR AR A B R P 1
JTHREIEARZ R TIRZ A T X RIEhE . TR
Wi PR 507 T, GRS T 5 A5 T B9S2 00 IR, A 46 R Ui
ARSI Ry R A 3l s B i 3 & 2 XTIl IR B
gD SRR LERZME ] 14 KR A rP e X = , S A
PAFERS TR0 = _E i 52 R 7 IR e AR 4z i, 1hi Vi J= B i —
LS DR 5 LD Y3 S IO 3L 2= PR 8] B AR EL A e v
JER AT Ol A N (AR — P TE . AN, 2R
PRl o Al A 52 T ML B 75 THT 0T 5t B2 R 4 I B AF 5
Hrilo

S 30k
[1] EHEE FEZFRMN SO SEEL ] Fat S5 b,
1981(1) :26 -36.

[2] Wb, TRk 31 40 FFRRES AT ]. SR ,1990,16(10) :16 -21.
[3] T, B T E AR RS (LT ]. K5, 1994,20(12)
19 -26.
[4] KR 40 F R ESRN S IFIEL) ], N AR RS, 1994,
5(1):119 —124.
[5] #F. BELEIRNFESRAMEL) ] 1R 5% ,2007,27(2) 5 -8.
[6] BRI, FAu. FRENT 46 FAFIRF T[T ], RS ERY
25445 ,2000,23 (1) - 106 - 112.
XIHET K. T AR R E SR A RS SHT T ] B RR
b 2003 ,26(3) 378 —383.
ZEGRE, B SO, 22, & D R E SR TP R EE M T
[J]. Rl 2010,55(16) 1544 — 1554.
[9] Stms o, B85 FIEIATE AR S I iER: EOF 44T
[J]. TSRS, 1995(3) 1349 -354.
[10] BHEE ASERE, AR . SRS O IEEFIE 7T [ )], S5
$5, 2000,58(3) ; 288 —296.
[117] SkEas, MR BXNTZE. ST 50 R EAR ALK IR 2 T H 5 a8k
SIEAAERA )] TREXEFESEME, 2006(4) :1 -6.
[12] X5 &, RE. RESIESSFSEI R AL ], SR 25
44131998 (3) 1390 —397.
[13] ZRifhlee R, Foiot. RIEAFIRIT S RS R ES AR
RS AL ] SFEAS R, 2007(5) 2266 —270.
[14] BEIRYE, B, FAK, 5. FEA SR FRR M L 5 RS ENR
HHESHR AL ] SESIUEITF,2009,14(1) 45 - 53.
[15] FRERRAE, MRS, B0k REAFSIRFRFT MR E S KRS0 R S
AR AL ] RBESIEFT,2006,11(3) :330 -339.

[

[7

[

8

[l

G G G G S S S S O S O i G G GG G G S S S O S O S S GGG S G G S S G S S SO SO SO S Wy

(#5125 W)

(3] &K5, BiEYE  HIEE. YIRS IER (PHA ) IO 7T R
[J]. FEEEAN Y7 ,2004,26(3 ) :30 - 32.

(4] 25, RN iE SR G AL EA ( PHAS ) FORFov e R [ ) ). BREE
Rl 5K ,2007,30(5) :112 - 114.

[5] RAY S,PRAJAPATI V,PATEL K. Optimization and characterization of

PHA from isolate Pannonibacter phragmitetus ERC8 using glycerol waste
[J]. International journal of biological macromolecules, 2016, 86:
741 —749.

[6] BUCHANAN R E,GIBBONS N E. {FA4HEE ST T M]. drER5
TEERIFGEIT, 6. JUR Rl R, 1984.

(7] B0, fAIHTL. iRl scBa M. s Rk, 2010.



