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Effect of recycles of Candida glycerinogenes cells on glycerol production
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Wuzxi 214036, Jiangsu, China; *Department of Chemical Engineering ,
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Abstract: Glycerol production by reusing free Candida glycerinogenes cells in repeated batch fermentation
was studied. The results showed that the suitable concentration of KH,PO, in the re-inoculation medium
was 0.1 g+ L', lower than KH,PO, of 0.4 g+ L™ in the first fermentation medium. When the residual
glucose concentration decreased to 10 g « ™', yeast cells from sterile centrifugation with the activity high
enough for the next cycle could be directly recycled for the next batch fermentation. After 15 cycles of re-
inoculation, average glycerol concentration, yield and productivity were 138.69 g+ L™, 60.17% and 2. 31
g+ L'+ h!', with an increase of 15.74%, 15.48% and 39.16%, respectively, compared with these in
the first batch fermentation. Although yeast cells decayed severely in the fifteenth cycle, 12—14 cycles of

repeated batch fermentation were possible.
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Table 1 Extracellular and intracellular glycerol of Candida glycerinogenes at different conditions of re-inoculation
Fermentation time Medium Parameters of re-inoculation
. . Re-inoculation
of the first of the first medium Fermentation DCW Extracellular Yield? Intracellular glycerol
fermentation/h fermentation time® /h Jg o L1 glycerol/g + L1 /% /mg + (g DCW) !
14 (—P) (+P 74 16. 94 95. 55 42.47 70.77
38 (—P) (+P) 58 16. 82 96. 96 43.10 73.75
14 (—P) (£P) 82 16. 89 115. 80 50. 35 80. 45
38 (—P) (+=P) 74 15. 94 114.82 52.19 78.53
14 (£P) (+P 42 23.51 70.19 33.42 43. 27
38 (+=P) (+P) 34 20.93 60.92 29. 96 38.43
14 (£P) (—P 72 18. 28 146. 20 60. 92 125. 27
38 (+P) (—P) 66 18. 65 147. 32 61.38 129. 30
14 (+P) (—P) 66 19. 45 123. 81 53. 83 107. 33
38 (+P) (—P) 42 20. 58 77.71 33.79 89. 56
14 (+P) (£P) 42 21. 82 65. 48 32.74 76. 87
38 (+P) (£P) 34 19. 65 65. 55 32.77 74.96

(D culture time after re-inoculation;
@ extracellular glycerol on initial glucose.

Note: The data represent the mean of three replicated experiments.
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Table 2 Choice of re-inoculated opportunity

Reuse Fermentation time/h

i Parameters
opportunity 48 56 64 70

the 14th hour glycerol/g+ L™! 93.53 108.90 132.75 139.15

yield/ % 40.66 47.35 57.72  60.50
the 38th hour glycerol/g« L' 93.02 114.03 136.44 141.05
yield/ % 40.44 49.58 59.32 61.33
the 56th hour glycerol/g« L™! 100.13 117.42 137.92 142.41
yield/ % 43.54 51.05 59.96 61.92

the 70th hour glycerol/g« L' 110.22120.81 141.65 144.61
yield/ % 47.92 52.52 61.58 62.84
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Table 3 Determination of KH, PO, concentration

at re-inoculation medium

KH; PO, concentration in re-inoculation

Parameters medium/g + L™

0 0.1 0.2 0.4 0.8
initial glucose/g « L7} 245 245 245 245 245
fermentation time/h 72 66 60 54 48
residual glucose/g « L7} 2.5 2.0 2.0 1.5 2.5
DCW/g -« L7} 16.07 16.51 18.42 22.99 27.8
glycerol/g + L7} 147.13 150.32 130.98 91.34 77.93
yield/ % 60.05 61.35 53.46 37.28 31.81

productivity/g« L' « h™!  2.04 2.28 2.18 1.69 1.62
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Table 4 Effect of recycle method on fermentation results

Parameters

Cycles of reused cells

0 1 2 3 4 5 6
washed glycerol/g » L1 115. 22 135.05 134. 54 133. 85 132. 68 135.05 133. 44
yield/ % 52. 37 61.38 61.16 60. 84 60. 31 61.38 60. 65
AYD /Y% 17.21 16. 77 16. 16 15.15 17.21 15. 81
productivity/g « L1+ h-! 1. 65 2. 25 2.24 2.23 2.21 2.25 2. 922
unwashed glycerol/g « L1 116. 48 136. 31 139. 83 140. 16 141. 11 141. 87 140. 63
yield/ % 52.95 61.96 63.42 63.71 64. 14 64. 48 63.92
AY® /% 17.17 19. 96 20.51 21. 14 21.79 20.73
productivity/g « L™ « h™! 1. 66 2.27 2.33 2.34 2.35 2. 36 2.34

D It is the rate of glycerol improvement as compared with the first batch fermentation.
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Fig. 1 Time courses of fermentation by reusing cells of Candida glycerinogenes



%513

VR e T B 2 M I PR A B

+ 199 -

FE B RTHR S T 41,01 Y0, SRJGH BT B4 RR7E
19gL Al BN E M EEERBY. H
AFEIEFE R A M A S AT 12 h RS s
T AR AR R ) VAR 1A E] A R O iR
. IFREEREMIKT: 58 R EBER
CH ol ™= &2 f0 A3 3 0 5l o 119.83 g « LT,
52.10%0) AHEL. IR EBARS] 15 wd, Hilw
VA P AT AR A B KA S 0 D 138. 69
g+ L', 60.17% F1 15.48%, FHE =R 1 N
2.3lgeL " «h', BT 39.16%. Hi, X 15
AT R i R TS RUE B T A 1 I B A
Mol A5 2 A G 3, B2, fELRm Yl k
B, YN RS 13 KA, BRI e i B iR
MG, BIH 15 YOI 2 W Bk 8 B R /N T T
T BOLH WA RRE s . B 3 I R H
MFEEAE I T 11.79% . 10.73% il 8. 64 %, &5
ALV EHZE, C. glycerinogenes JZ 5433k & B2 1 40
e 5] P SR D 12~ 14 3R AT

3 #% #

ARSCWFGE T FAWE . 38 W RN Wl 5 R R v A LA
X C. glycerinogenes HAMAE P (5200 . 24 9 B 4
MIFEIERE (£P) iR kM—EnnE, &%
HE.O-ESEARY (—P) BRidhgks kg, H
e E R . EUCSERE [, B TR A i ]
FHY S oy A TR . IR e 1 A2 o b A I it
P A A 451, B 55—t R R BRI A
ER SR (KH, PO, ¥EZE R 0.4 g+« LD, &
Syt A WE B By R R R Ol BT BE G R &
(KH,PO, #FEEH 0.1 g+ L ') 4 F—H ik &
WP AR R E 10 g« L' LR HE, KRRk
JHL TG VAT 5 400 J5 AN 2R Pk Uk a0 I e A B G 3R S b 4k
SR R B KB, Zead 15 /i e] R T
ST TS R, Hh P e aE L P AR R
B AR )14y BiA F) 188,69 g« L', 60.17 YAl
2.3lg« L' eh', ApRIMINT 15.74 %, 15.48
Yo 39. 16 0. MEEEEANM I RIS 15 A JE i,
W H I EZR, Wi C. glycerinogenes LI 4y
b T 1 A4t 1m0 FH R 2L 12~14 IR R -

References

(1]

[2]

[3]

[4]

[5]

(6]

[7]

[8]

L9l

[10]

[11]

[12]

Mohammad J. Taherzadeh, Lennart A. Gunnar L.
Strategies for enhancing fermentative production of glycerol:
a review. Enzyme Microb. Technol. , 2002, 31: 53-66
Zhuge Jian (& {#), Fang Huiying (J7E¥), Zhuge Bin
(FEK). The past and present of glycerol production by
fermentation. Industrial Microbiology C T. M 4 ¥)) .
1997, 27 (3): 34-36

Zhuge J, Fang H'Y, Wang Z X. Glycerol production by a
novel osmotolerant yeast Candida glycerinogenes. Appl.
Microbiol. Biotechnol. , 2001, 55. 686-692

Wang Z X, Zhuge J, Prior B A. Glycerol producing by
microbial fermentation: a review. Biotechnol. Adwv.
2001, 19. 210-223

Liu Y Q, Liu D H. Kinetic study on glycerol production by
repeated batch fermentation using free Candida krusei.
Process Biochemistry, 2004, 39. 1507-1510

Bemito G G, Ozores M, Pena M. Continuous glycerol
production in a packed-bed bioreactor with immobilized cells
of Saccharomyces cerevisiae. Bioresource Technology .
1994, 49. 209-212

Mostafa N A, Magdy Y H. Utilization of molasses and
akalona hydrolyzate for continuous glycerol production in a
packed-bed bioreactor. Energy Convers. Mgmt. , 1998,
39. 671-677

Bisping B, Rehm H J.
Pichia  farinosa.

Biotechnol. , 1990, 32. 380-383
Vijaikishore P, Karanth N G.

Production of glycerol by
immobilized Appl. Microbiol.
Glycerol production by

immobilized cells of Pichia farinosa. Biotechnology
Letters, 1986, 8 (4). 257-260

Lambert M, Neish A C. Rapic method for estimation of
glycerol in fermentation solutions. Can. J. Res., 1956,
28. 83-89

Xie Tao (4% ), Fang Huiying (7 Z 3%), Zhuge Jian
GE & ).

production and kinetic analysis of glycerol fermentation by

Effect of phosphorous sources on glycerol

Candida glycerinogenes. Journal of Chemical Industry
and Engineering (China) (fL T.2%4R) . 2005, 56 (12).
2404-2409

Liu Yonggiang (X 7K %), Liu Dehua (X & 1), Ma
Zhiguo (& 7% E). Main factors affecting preparation of
glycerol in repeated batch fermentation. Journal of

Chemical Industry and Engineering (China) ({6 .23 .
2002, 53 (11): 1139-1142



