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Abstract: In the 5 L fermentor, the effects of rotation speed supplementation of medium and pH on the
production of carrageenase by strain Pseudoalteromonas carrageenovora ASYS were investigated to optimize the
fermentation process. The results showed that high rotation speed could promote the rate of enzyme producing
and shorten the fermenting time, and a speed of 280 r/min was found to be the most appropriate. Additional
supplementation of medium and control constant pH exerted no obvious effects on the yield of enzyme produc-
tion. Then, the scale-up experiments of 20, 75 and 200 L were conducted based on the results of 5 L biore-
actor. The maximum carrageenase activitives reached 33.9, 34.7 and 36. 1 U/mL in 20, 75 and 200 L bio-
reactor, respectively.
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1.2 EHFE

AT 7K (g/L): NaCl 37.51, KCI 1.03, CaCl, 1.61, MgCl, - 6H,0 6.4, NaHCO, 0.15,
MgSO, - 7H,0 4. 67,

FhFEsgRsE . R 10 g, BEMAMK 10 g, &K 250 mL, A TIEEK 750 ml, 4 REE R
FEAMAMIG T pH (2 7.8, IHEWE 10 min, BHEH pHEZ 7.3, RIGMA THKIES,
121 °C K 20 min,

RBERE IR (g/L): FHLE 5, NaCl 20, CaCl, 0.2, # A M 5.0, NaH,PO, -2H, 0 1.3,
Na,HPO, -12H,0 3. 82, 121 °C K 20 min,

1.3 5 LEREBIZRRW

FHRAEAE - 20 CHIRFPRZR)G , BRI R F R 32560, 20 °C | 180 r/min Z5F F 155524 h
BRAS 20 Fh T, % 2% SR AR E N3 L 195 L G EREF , 7E180 v/min, 8 H 3 m’/h Ak EE
T2 18 CAMF T HTR, LABEPRA I | AR S pH EN B EX R, XF 5 L fERBE SR EAT AL
1.4 iR EE

TE5 LR IR L, 43647 20, 75, 200 LSRRI E

20 L #ERE SR 4% 2% FERh R TG AL A TR R A 28 0 1 A I B 3 ik v TR RIRLEE 20 °C | FE i
180 r/min F¥5FE, IGFRUFAIFPFIRHR 2% R 2 AREM 0 12 L 19 20 L R EGED, 7618 <C |
180 r/min, M 0.3 m’/h, BEFREWILE pH = 6.5 5 TR,

75 L SERESR . i 2% R R TS AL DY TR AR B 4P ) R WS SR T TERR RIS 20 °C | HhE
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200 r/min, JSHEE 1.4 m*/h, BEFREWILG pH =6. 5 KT,
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Fig.1 Fermentation process curves of strain ASY5 in 5 L bioreactor
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Fig.2 Effecs of the rotation speed on cell growth and carrageenase production of ASY5
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BAREAS, EAE24 h AR, 7= B BRI Y
PRGE, WO % 5 pH A 1% T S AR T BE 2 410 i hir
JEmE I 7= A, PR, FE ARG SR BRI pH (B 1 it
FEARPE AR AR T pH (E LGN, EHIAMEE pH
H7ET7 ~7.5, HAZROERp G & RV, BF5E R
Pk P. carrageenovora ASY5 [ & Pt #2, SR UL 4,
Bl 4a F£8, FMBHE BEAR AP 5 R MR E A 3
s B 4b R, fMEUE RS pH (E . #MRHE A pH
(B LA BRI 1) i T Y0 11 TG 0 A+ 0 A S %) 184
SRR, H KEE I #RREIS 2 40 ~42.1 U/mL, 45
B, IR A AR A K R T TR RS R R
BHE =GRS pH (EEA A8 2K,

-O- R%MEE No feeding batch
—@- 24 h 148 h #8L 24 h and 48 h feeding batch
—A-36 h ¥+l 36 h feeding batch

H: W) H Biomass (A gp)

fit} i 71 Enzyme activity/(U-mL™)

35F

3.0F

25F

20rF

1.5F

1.0r

05r

0.0

0 10 20 30 40 50 60
t/h
a) E Wi A8 Ak #h 2k Changes in biomass

Do A
S w» O

N N W W
S L O W

LA

10 20 30 40 50 60

__.
B

t/h
b) Tl 7% 1 28 Ak th 4k Changes in enzyme activity

8.0r

10 20 30 40 50 60
c) pH ZZ Ak i £k Changes in pH
B 3 #hxt ASY5 7= hi B B Y 2

Fig.3 Effects of the feeding batch on
carrageenase production of ASY5

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



55 4 1] RS, A5 RRLEEE AR T 2 B isiloR -33-

- Ak - tMBEE pHH  —A- #MEE R pH E
No feeding batch Control pH after feeding No control pH after feeding
507
45+
40
35t
30t
25+
20+
15+
10+
5tk

3.0r

A= W) 5 Biomass (Agp)
fif 1% 71 Enzyme activity/(U-mL™)

: —_— 0
0 10 20 30 40 50 60 0
t/h t/h
a) W A8 fb 28 Changes in biomass b) T 7175 4k #h £E Changes in enzyme activity
B 4 #REE pHEX ASYS &K 558K =N
Fig.4 Effects of the control pH after feeding on cell growth and carrageenase production of ASY5
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HILATF S A K SRR, i R Ba AR e pH(E R 6,7,8 , A& M5 & BV A 4 1441
], Z5RAE S Fim,

M Sa ATLAE H, F ] pH B R AR 0 A P s & A s, pHAE R 6,7 ,8 B, XS 1 5

, MTHERBAERILEFRAE W, H pH =7 B}, BHfk P. carrageenovora ASY5 GEREI-HL =i .

M S ATLAE Y, YR I R Y pH (EFEHIFE 6 BF, B2 &BER 20 h B4 GRS I T 77,
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Fig.5 Effects of pH on cell growth and carrageenase production of ASY5
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2.2 HiXHAER
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Y Iw R, & 6b 3RB, FEE AKBEAYR, TR B AT IR B i Fh, 8 3 R R 1Y)
B (o)A 4a 0 B34, 7E 200 L HERY L BEYD, 7E 32 h AbEES J1ik%) 36. 1 U/mL, Bl 5 BEG 1) AR i +r
AR 75 LEER R, VEME I 44 h4b, S 34.7 U/mL; TAE 20 L HEMREE T, B 14
44 ~56 hIEARLERRAE, 1 44 h ACEEE S8 33.3 U/mL, 76 56 h ARREEE S8 33.9 U/mL, iRE6G45 5
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Fig.6 Fermentation process curves of strain ASY5in 20 L, 75 L and 200 L bioreactor
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