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Fermentation optimization of agarase producing bacteria
Stenotrophomonas sp.Z705

MIAO Fu-rong.DONG Zhi-yan, LIU Jing

(Institute of Animal Husbandry and Veterinary Medicine s Fujian Academy of Agricultural Sciences,Fuzhou,Fujian 350013 ,China)

Abstract: [Objective] This study aimed to investigate the optimal culture medium and fermentation
conditions for agarase producing bacteria Stenotrophomonas sp. Z705 extracted from rotting laver. [Meth-
od) Using single factor test,effects of liquid volume, shaking speed,fermentation time,initial pH,fermenta-
tion temperature and salinity on fermentation enzyme activity of Stenotrophomonas sp. Z705 strains were
analyzed and the optimal fermentation conditions were obtained. Using single factor test and L, (3°) or-
thogonal test,effects of different nitrogen sources and carbon sources on fermentation enzyme activity of
Stenotrophomonas sp. Z705 strains were also analyzed to screen the optimal composition of culture medi-
um. [Result] The best conditions were:liquid volume of 25 mL, shaking speed of 200 r/min, fermentation
time of 23 h,initial pH of 7. 2,fermentation temperature of 28 ‘C ,and salinity of 3.4 %. The optimal culture
medium composition was: beef extract 5. 0 g/L, yeast extract 1. 50 g/L and agar 0. 30 g/L. [Conclusion]
With the optimum culture medium and fermentation conditions, the fermentation enzymatic activity of agar-
ase producing bacteria Stenotrophomonas sp. 2705 strains was 87.1 U/mL,60. 4% higher than before opti-

mization.
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FE A DNS R 0. 2 mol/L B2 uh
W BEAR R R AR R A A
1.1.3 £&MHE EEUMA DY-89 Il Hzh By

SJ AL LRH-250A A4k 35 52 46 . SW-CJ-1FD H1 A
B TAES Pl multican fe B§HR{Y . TDL-5000B
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Table 1

Single factor test of fermentation conditions and medium composition of agarase producing

bacteria Stenotrophomonas sp. 2705 strains

# Factors

WK Level

A4t /mL Liquid loading quantity
PEIRHE 1 /(r « min~ ') Shaking speed
& BER}[E] /h Fermentation time

¥ pH {H The initial pH
F:FE 1 E /°C Incubation temperature
R/ % Salinity

HFHE/(g+ L) Beel paste
EREIR B /(g L1 Yeast extract
e/ (g« L) Agar

10,15,20,25,30,35,40,45
100,120,140,160,180,200,220,240,260
11,13,15,17,19,21,23,25,27,29,31,33,35,37
6.4,6.6,6.8,7.0,7.2,7.4,7.6,7.8,8.0
20,22,24,26,28,30,32,34,36
2.5,2.8,3.1,3.4,3.7,4.0,4.3,4.6
2.0,3.0,4.0,5.0,6.0,7.0,8.0,9.0
0.75,1.00,1.25,1.50,1.75,2.00,2. 25,2. 50
0.10,0.15,0.20,0. 25,0. 30,0. 35,0.40,0. 45,0. 50

T PR R T K O A A BT K R B P IR TP IR 3. 500

Note: Salinity refers to the ratio of dissolved substances in water to water. The averaged ocean salinity is 3.5%.
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Table 2 Factors and levels for orthogonal test of medium
composition of agarase producing bacteria

Stenotrophomonas sp. 2705 strains

TR/ [E3ER=2E e/
7K - (g« LD (g+L7H (g+L7H)
Level Beef paste Yeast extract Agar

A B C
1 4.0 1. 25 0.20
2 5.0 1. 50 0. 25
3 6.0 1.75 0. 30

2 AR5

2.1 EHTHEEKBRABEGNMANL
2,101 Rk B Ao dE R B R 2T W AR R B T B 09 e
TE AR ) R T el o 9 SR X e S R AR R
A7 i B oy FE A I e R R T
PR i 3 42 W] LA S B 39 i 2 e 1 H A o R R PR
Mo R R E TR W 5 AT AT A B R 7 R R
JUE BE o B 2 20 e TS R IR I 1 AT
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I B i S B2 T i W O 25 mL L B
JE T 77 e 8 (37,8 U/mlL) 5 8K I Bl 35 256 Y o 11 38
T BB T 2 WA . IIRT 2 L TR
25 mlL I . [ 4 PR S A B2 o O S ) B =2 T
7 MHR IR N 200 v/min B 3K G 77 35 3 B
15 (35. 6 U/mL) 5 2 J B3 18 PRI 3 R 48 v » B I Tl

I T3 B W AR . AT A i A YR R PR T ol A
25 mL #1200 r/min.,

2.1.2 Amw R ARAEHG Y hE 3
AT UL PR 25 mL AR R # 200 r/min 1 5%
RN 35 5% 11 h B E J  5. 6 U/mL; B &
T2 I (1) P9 SE < B 058 9% ) B T 4 . & 23 h B
il 1% 1 ik B e i (45. 2 U/mL) 5 2 )5 B 35 & 8% I [)
S, BRI 3B T B 3 B B R R R] O
23 h,

2.1.3 s pH AL AR K 8 = B 69 %o K
M pH S 7. 2~8. 3, i TR A0 I A S H AR KR pH{H
SRR EY . BFRYE pH AR5 0 T A%
W W W R A B0 T LS W E SR
50 . NP A AT LUFE L 7R B R AL ) 4R pH(E
Jy 6.4 BF L BEBEEETE 10 0.6 U/mL, B 45 K5 3% 240
& pH 18 19 Tt & » Stenotrophomonas sp. 2705 B #k
7 TR 1 2 W B ) bR pH (BN 7. 2 A
FdR 5 (46. 3 U/mL) s Z J5 Bi& 15 55 90 4 pH {H
(T UK S D B T R . R W ERAERILG pH
aN 7.2,
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JE SR 5 ) A ) A R AR B e R BRI R 2
— o T AR R R A BT R Y R R K
FEE L RN . NI S AT LU Y, R 3G FR Ry 20 °C
I SR IENG J3 ok 17,53 U/mlL, B 85 57 I B2 /Y T
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B IR R g 28 CC I, BB G ) B
(43.8 U/mL) ; 2 J WA 55 77 5 RE T BB i 1% )
TR, AT IR N 28 C,
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5510 1) AR S5 B R P2 AR B Stenotrophomonas sp. 2705 B & B &1k 155

BEbR . I RO R IR AL ORBE S IZ R bR (43,2 U/mL) s 25 Bl A IR T 04 T 7 eI
FUEEEGE R RE . NIEL 6 AT LLE L B L BET IR WIS BT IR . 3 IR TR PR R LR A I A
R W TH 5 » Stenotrophomonas sp. Z705 WK™ BATT 8 F 5 0 RV K B RE OR O SRR RO
LUREBEE B WP R R 3 A0k i 3,40,

40 40
A £
.g B 30 »é z 30
. > . >
23 2%
R 2 Rg 20
e g
2o 2= ot
& %
0 1 1 1 | | | J 0 L L L L L L L )
10 15 20 25 30 35 40 45 100 120 140 160 180 200 220 240 260
% W H#/mL P2 PR 3#/(r » min™")
Culture volume Shaking speed
1 M X Stenotrophomonas sp. Z705 B kk | 2 FRIREE N Stenotrophomonas sp. Z705 B kR
R T 7™ T T Tt £ 5% ) KR 7 BT il ) 52 )

Fig. 1 Effects of volume of medium on enzyme production of Fig. 2 Effects of shaking speed on enzyme production of

Stenotrophomonas sp. Z705 strains Stenotrophomonas sp. Z705 strains

50

i = 40 |
2 =
Eg o2
> L2 sof
N -
Re X3
g se 201
g2 B2
& & I
% % 10

0 L L L L L L L L 1 1 1 L ] 0 L 1 1 L 1 1 L J

11 13 15 17 19 21 23 25 27 29 31 33 35 3 64 66 68 7.0 72 7.4 76 7.8 8.0

K I /h ¥ shpH{E
The initial pH

Fermentation time
K 3 KEEERINF Stenotrophomonas sp. Z705 B kk
T Tt ) R R T 7 3 T 1 5 i)

Fig.4 Effects of initial pH on enzyme production of

& 4 #%14s pH {EXF Stenotrophomonas sp. Z705 Bk

Fig.3 Effects of fermentation time on enzyme production of

Stenotrophomonas sp. Z705 strains

Stenotrophomonas sp. Z705 strains

50 50
T 40 T 40
e Bz
& £
25 30 ag 30
R3 R
#2520 25 20
&8 o & o
&< =7
® 10 ® 10<
0 1 1 1 1 1 1 1 J 0 1 1 1 1 1 1 J
20 22 24 26 28 30 32 34 36 2.5 2.8 3.1 34 3.7 4.0 4.3 4.6
KRB/ C £h FF/%
Temperature Salinity
Kl 5 ¥EFRIEEEST Stenotrophomonas sp. Z705 Bk B 6  hPEX] Stenotrophomonas sp. Z705 T i
R 7 T 1 P 5 e R 7 T e 1 P 5
Fig.5 Effects of culture temperature on enzyme Fig. 6 Effects of salinity on enzyme production of

production of Stenotrophomonas sp. Z705 strains Stenotrophomonas sp. 2705 strains



156 P AR K AR

542 &

2.2 EMFRKBABIEAEARMRUHMERR
EN
2.2.1 RORMAMREEE T8 Ya K7 BxR.U
B AE B IR W, Stenotrophomonas sp. Z705
B B G ) e R RO BRI R . AL 2333
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B 10 7 s RIS by M — Bk 5 & 19
F% Stenotrophomonas sp. Z705 B A% 7= 35 e Bl 19 76 1
Beome B, B R BOREAE D oBk UL BF 5T R X
Stenotrophomonas sp. 2705 T ¥R = B0 il 75 1 0 52
Wi DATET 11 AT LU Y Bl 5 S50 s I o 69 T e B
JIE TG 3 328 W B2 vy BBV N A 0. 30 g/ L I Bt
TG 1 38 B e (43. 5 U/mL) 5 2 5 bl 25 BB in
It 0 T R B T TG T 2 W A . 3 AT RE S X R B
A BB TS R A B0 5 3R R A I sh M AR 25 L R BER

K AR AT W) 1 TR A 1) i T 7 T RE
2.3 EHFERBABEREARNMRUNER

I

ML B R 5 45 SR AT DL & . Stenotroph-

omonas sp. 2705 T& k™ B JBE I ) fie (2 R WE 26 1F 0
BEW R 25 mL R RELH 200 r/min, & B E] 23 h,
PG pH 7. 2 R BRI EE 28 °C HhE 3. 4005 R KGR
b A TR R L RE IR R R SRR X 2 TR AR 114 7 i
M EE K., MFE 3 M FE 4 0] W, 5 W Stenotroph-
omonas sp. Z705 Tk 7 B e B % 1 1 PR 0 A
ACERFD >BOEER T > COURD 5 [/ i 4 H %
X% 7 g K P A 3 B (P<<0. 05) , B 5
Stenotrophomonas sp. Z705 ¥k K& BE 1Y e A3 B 7 B
R AB,Co , P4 5.0 g/ L EHR T 1. 50
g/L 5K 0.30 g/L. ZiamiERBEFIT. 22K
W0 I B R A 8 7 BB S SRR e AE 87,1 U/
ml A5,

IS4
7

& 3 Stenotrophomonas sp. 2705 Bk F IR B ABIZFEARMRMUBNERIKRBER

Table 3 Orthogonal test of medium composition of agarase producing bacteria Stenotrophomonas sp. Z705 strains
B FREFE/ (gL H MR/ (g LD B/ (g LD iﬁ(ﬂﬁ?ﬂ@‘fﬁjl//
No Beef paste Yeast extract Agar (U« mL .1>_
' A B C Agarase activity
1 4.0 1. 25 0. 20 43.6
2 4.0 1. 50 0. 25 48.7
3 4.0 1.75 0. 30 46.9
4 5.0 1. 25 0.25 52.6
5 5.0 1. 50 0. 30 87.1
6 5.0 1.75 0. 20 61.7
7 6.0 1. 25 0. 30 59.7
8 6.0 1. 50 0. 20 57.5
9 6.0 1.75 0.25 61.2
K, 46. 4 52.0 54.3
K 67.1 64.4 54.2
Ks 59.5 56. 6 64. 6
R 20.7 12. 4 10. 4

& 4 Stenotrophomonas sp. 2705 Hk R BABEREMUNETRBRERNATESN

Table 4 Variance analysis of orthogonal experiment on fermentation conditions of agarase producing

bacteria Stenotrophomonas sp. 2705 strains

K %% i 22 3 71 g B F1ia F it B8 W
Factors S df F value F critical Significance
4= N Beef paste 659. 387 2 1.779 5.14 I 2 Significant
B REIZ Y Yeast extract 238. 247 2 0.643 5.14 Uit % Significant
B Agar 214. 260 2 0.578 5. 14 3% Significant
"2 Error 1111.86 6

3 i
T R W 7 R — A S 2R Y AR A A A
TR A A [) 618 8 % 250 2 T 4 52 W) T 1R ) A3 DA T
S ) 7 . SR R R 7 R A BN I
it 149 2% A AT DR AR o S ] 0 Bt e 6 7 A TR 1) Bk
I 25 A AR [A] L 2% Aol DR 3R 4 % % A A 4L B SR R
JE W)t pH A B 77 I ) S5 S X 7 e A AR K 5
Wi o ASRIFSE LA YR T 42 5 358 HL B AT 45 oo B IE e i
e S W BF A= B Bk Stenotrophomonas sp. 2705 i H k&

%

TR o DA /3 DA AR 1 ™ i I 1 Dy D 0 0 L il R
AN B 35 SL L B HEAT T AL, B8 Stenotroph-
omonas sp. 2705 B& Pk 1 5 A & B4 1 28 Wi 25
mL EKH 3 200 r/min, & B[] 23 ho#)15 pH
7.2 K TETRE 28 C (AR JE 3. 490 o 8 R 4
R RE S0 g/ LUERRE 1,50 g/L 5K 0. 30
g/ Lo 78 W A% A T 12 TR R ™ i A0SR e A B i I )
. 2R E TR 1% W bk & T 3 i 05
FaE e 87.1 U/mL 2247 . 54kt CF ¥ i 114
34.49 U/mL) M L T 60. 4%,
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542 &

55 A AN A IE Y 3 T A TR A L B 5B
3% 7 T T =, @ Bk NBRC1026035 3 56. 89
U/mL, F#k HF3-04% 4 80. 7 U/mL ., Bacillus sp.
MKO03M21 2k 14. 1 U/mL,Vibrio sp. JT01071% ) 66
YKW-3424 S 83
U/mL, 3K T 4 W 58 7 B Stenotrophomonas sp.
2705 TAAR 5 Fo U S50 Tl 7% 7 38 B d5e 8 I 114 & T I
BT E, MA-B22 25 32 60 h, Halomonas sp. DT-
3T EE 36 h. M AR Z BB #R AT 23 he HAT
F 1 A AT Tl Ak 7 3 M T TR PR 5 BT 5 4R
I Ab Hi A By 5, T A 5 43 T ok A I 0 SR Sk 2
O3 TR BRI (B IR AR R L AR e M B —E
APV T T Ok B Tl 1 TR AT 9 B B AT SR AR 1Y)
TR 7 I 28 R

U/mL, Agarivorans albus

(5% 3tk ]
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