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Optimization and Scale-up of Alginate Lyase Fermentation Processes
CHEN Yan-hong'?***, YANG Fan', XIAO An-feng'***, NI Hui'*"*,
ZHU Yan-bing'*** | CAI Hui-nong'***
(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China; 2. Key Laboratory of
Food Microbiology and Enzyme Engineering of Fujian Province, Xiamen 361021, China; 3. Research Center of

Food Biotechnology of Xiamen City, Xiamen 361021, China; 4. Key Laboratory of Systemic Utilization and In-depth

Processing of Economic Seaweed, Xiamen Southern Ocean Technology Center of China, Xiamen 361021, China)

Abstract; Microbulbifer sp. ALW1 isolate was subjected to fermentation parameters optimization in a-
ttempt to increase the alginate lyase producing ability in a 5 L bioreactor. The results showed that the addition
of 1 g/L alginate was better for enzyme production than double or half the concentration, and 25 °C was more
conductive to enzyme accumulation than 20 °C. In addition, when pH was controlled at 7. 5, the peak of al-
ginate lyase yield occurred earlier than that at natural pH, but the yields showed little change. Based on the
optimized conditions, the fermentation processes for alginate lyase production were scaled up and the maxi-
mum alginate lyase activities of 57.0 U/mL, 43.5 U/mL, and 38.3 U/mL were achieved in 20 L bioreactor,
200 L bioreactor and 500 L bioreactor respectively, which were 39.6% , 30.2% and 26.5% of the small
scale level.
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i Tk A Y A DR G, DR SR = 23821
1.2 EHFE

3555 (g/L) . WBEERREN 5, | S, BERER 1, 3R 1.5, (NH,),S0,5, K,HPO, 2,
NaCl 30, MgSO, - 7H,0 1, FeSO, - 7H,00.01, pH=7.5

Wk RISy (g/L) : HFSERREN 1, NaCl 60, MgSO, - 7H,0 3, K,HPO, 6, FeSO, - 7H,0
0.06, pH=7.5,
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20 L SR F% . i 2% B HEF R 15 AL B TR % 4 A 50 mL Bl F 35 SR LG 250 mL $2If
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500 LR FE, LL20 L HEMATAFIRES IR, 4 2% MR R TR A TR A2 A 10 L FPFRE 5%
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Fig.1 Fermentation curve of Microbulbifer sp. ALW1 producing alginate lyase
2,11 ERIR AR
KHS LOBEX - OREETE ALW 547 R WS, 70 iR 3G R 2 b g SR g I vk e 0.5, 1,
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Fig.2 Effects of different concentration of alginate on the production of alginate lyase and
growth of Microbulbifer sp. ALW1 in bioreactor
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Fig.4 Effects of pH on the production of alginate lyase and growth of Microbulbifer sp. ALW1 in bioreactor
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T R T BT EL B A TR, PRI, T B R R AR A A T I 2 R

BUBBRFE A B 59 U1 ) 25 e T A LR OB, Xt A W= Wy s i, DR, PR 2 it 4 T A
fill R PR m o 0, HARRMARIE, SE1750 3 it R, S5 UL Sc, FTLAE 1, TENITF GG KB
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Fig.5 Fermentation curve of Microbulbifer sp. ALW1 producing alginate lyase in 20 L bioreactor
2.2.2  JPIEKEETE ALWL 48 B AL# B 200 L A1 500 L i & i th 2k

TE 20 L A TefE i 5ant b, Resf 3 HEAIRES 5 PP R 28 200 L 1500 L A TR | Fh 4T e i 2 24 i
B K, M 6a ATLAE Y, ANEFTHUMSEFE, 200 L & RERE =B 28 5 20 L MEA A —2, 7
MIFFUR LR 6 h N, PR SRR BETG 7 LA 6 h FFIREEIG 1 M5, 18 ~36 h i J1 HA
BTAE, 36 h BIEHE I8 43.5 U/mL, MBS IR RN, AW 6 h FFaa i AXT B K,
42 h FARER], EWEEANA, 520 L AR, B 18809 mER 20 L #EK-F0 76. 4%
i,

500 L &5 & 6b, 6 h FFAR S GRS i, 12 h ¥4 35 5 24 S ) JE AR 4 15 1
FEMTEE N, 60 h BETE /120 38.3 U/mL, 60 h J5 B % ST 08 F W, Kk W45 o mf j 7% 11 M
29.0 U/mL, FFORABERS, P2 iORZER ALWI UG AXTECE K, 42 h i AERKRER, EYmt
ARUEREAAL, 48 h J5AEYIEITI TR, RREG AT AW L 200 L A BEFEAL, 5 200 L & BEGEFALL,
PR AT IEA 3, 500 L & ERE K S I 6 ~12 h, 200 LK 6 ~18 h, %% T 6 h, WHEG ik
B e, 42200 LK1 87. 9% A4+,

0.7
0.6

W
o
]

S0r 70.5

N
o
T

40t
0.5

fi 3% 71 Enzyme activity/(U-mL™)

E

=

= R -
z 30} 03 = 30T 104 5
3 S) o
2 | 403

z 20T 70.2 20

LE —A— 1% 71 Enzyme activity —A~ 15 ) Enzyme activity 4 ()2
R L —-E ¥ it Biomass o 3 —M- “E it Biomass
ya 10 0.1 10 lo1
2

i~ B R 0 Y I T 0
0 12 24 36 48 60 72 0 12 24 36 48 60 72
t/h t/h
a. 200 L % it 5 T h 2% b. 500 L % I B 18 1 26
Fermentation curve of in 200 L bioreactors Fermentation curve of in 500 L bioreactors

B 6 200LF1500 L &EEREFRMBKER ALW1 EB 8 ERKAUMBELEME
Fig.6 Fermentation curve of Microbulbifer sp. ALW1 producing alginate lyase in 200 L and 500 L

http : //xuebaobangong. jmu. edu. cn/zkb



- 190 - FRREM (HRBERRD %21 %

3

it
TE S LR BERE PR RREE T, 70 5% AR IR | IR . pH (AR PF T B9 748 BRI S )

AHATREGE, G5RRY], WINPT VRN | o/ L NCREAF, 25 C A BIEIRE . pH [EHEHI7E

7.5 FEE B AR e il i R AT, (H

AR, 165 LREREAT b, H5 R B B R 2 20

200, 500 L #6479k, T ROREON RS2, BENG 1A N BEAR, 20 L G AR i i 24 A B 06 B s o
57.0 U/mL, 200 L #8515 Sk E ol 43.5 U/mL, 500 L RIS S E b 38.3 U/mL, 4352/ MK
1 39.6% . 30.2% . 26.5%

(2]
(3]
(4]
(5]
(6]
[7]
(8]
(9]
[10]
(11]

[12]
[13]

[14]
[15]
[16]

[17]
[18]

[ &% Xk ]

FUJIAHARA M, NAGUMO T. The effect of the content of D-mannuronic acid and L-guluronic acid blocks in alginates on
antitumor activity. Carbohydr res, 1992, 224(3) . 343-347.
FUJIHARA M, NAGUMO T. An influence of the structure of alginate on the chemotactic activity of macrophages and the
antitumor activity. Carbohydr res, 1993, 243(1) . 211-216.
JAEE, TRE, TERE. RS i s X = bt AL, B ARES Tk, 2014, 40(2) ; 116-
120.
AR, RV TE SRR A= Wy i w8 BT 2 BURPRAE FOLBRAT S, 75 8% . P IRIETE RS, 2011; 6-8.
BUFY, BB, SCRMS. MRS N BT, 2R, 2006, 29(9) : 993-99.
IWASAKI K, MATSUBARA Y. Purification of alginate oligosaccharides with root growth promoting activity toward lettuce.
Biosci biotech and biochem, 2000, 64(5) : 1067-1071. DOI;10. 1271/bbb. 64. 1067.
X EG. ABEESERHR IR YR K SPUB N LR, B hENGEERY:, 2009. 53-96.
ARSI, FHEROL, PREEE, AF. W BSERR S AP, AEArRERTTL, 2015, 19(1) : 75-79.
SRELDC. 4R S O o . B MIZSISE. & PR, 2003 57
LIN X, FENG H, ZHAO Y, et al. A novel alginate lyase with high activity on acetylated alginate of Pseudomonas
aeruginosa FRDI from Pseudomonas sp. QD03. World journal of microbiology and biotechnology, 2006, 22(1) ; 81-88.
DOI:10. 1007/s11274-005-7713-4.
WARGACKI A J, LEONARD E, WIN M N, et al. An engineered microbial platform for direct biofuel production from
brown macroalgae. Science, 2012, 335(6066) ; 308-313. DOI;10. 1126/science. 1214547.
SERMS, TN 8RR A SR T . BRI ST A, 2006, 27(11) ; 219-221.
W, ZEntas, whig, S MWK SHIE AT Vibrio sp. QY102 RIRBESIELAL. T ETBPE R (AR
Bl2zhR) , 2007, 37(3) ; 432-436.
XVEAR, TERNSE, BB, S, fFRGEAD 2 FRAT TR ™ 08 i I A T 1) R AR AR, TR AR B, 2010(5) ¢ 17-
20, 23.
E, RIS, XUNEAE, S5, W R B A TR R Oy B A KO B R B AG. R TR ARG, 2014,
34(9) . 94-101.
JANR. AN Vibrio sp. QY102 =M 2 Mg Y K e T 200tk il ARBIT RS, 2012.
R IA Y R BN E . W iis T, dbat. AREF ML, 1979: 22-24.
. PRI AR AT L | R BB A B EE. H hEEERE, 2006 35.
(REHE DEf RXHER XHE

http : //xuebaobangong. jmu. edu. cn/zkb





