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Abstract

The growth of a mixed yeast culture consisting of Canda tropicalis var. KIST 76 and Tricosporon
-cutaneum KIST 76~H was compared with that of pure cultures under pilot plant conditions. The

mixed culture was judged stable based on the nearly constant ratio of the two organisms at the

-completion of fermentation. We obtained higher cell yields, protein content and productivity in the

mixed culture on n-paraffin than the pure culture of C. tropicalis var. KIST 76. T. cutaneum KIST

76-H did not grow on n-paraffin medium. With

the batch cultivation of mixed organisms on n-

paraffin, the specific growth rates during the exponential growth phase were 0.24—0.33 hr3; cell
_yields were 96—106% and productivities were 2.9-3.6g/1. hr. The cells obtained contained 55-58%
-crude protein and 5.5-6.3% lipid. The critical value of dissolved oxygen concentration Ccrit. and

saturation constant, km, are approximately 1.5 ppm and 0.228 ppm respectively. Also we established
.the optimal conditions for the mixed culture in batch fermentation.
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Table 1. Composxtlon of medium

Component Amount
(NH.)2SO4 0.2%
(NH,).CO 0.2/
KH,PO, 0.157
Na,HPO; - 12H,0 0.107~
MgSO, + 7H,0 0.04 1
CaCl,; - 2H;0 100 mg/I
FeSO, - 7H,0 100 s
MnSO, - 4H:0 100 »
ZnSO4 - TH,0 100 7
CSL 200
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Table 2. Properties of n-paraffin

Tests
Specific gravity(15°C) 0.776-
N-P purity (wt.%) ; 97.1
N-P homolog distribution(wt%)
Cu : 10.4
Cis 45.4
Cis 27.0
Cir 10.1
Cis ; 2.9
Cio 0.9
Mean molecular weight 219.8(C—15.5)
Isoparaffin content(wt. %) 0.103
Bromine number ‘ 0.042°
Sulfur content (ppm) 3.9
Distillation range(°C) 262~297"
9zt
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_Fig. 3. Typical growth of C. trepicalis var. KIST
76 and Tricosporon cutaneum KIST 76-H
in mixed culture.
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Table 4. Growth parameters of mixed culture at different fermentation conditions
\Bpﬁimental number | gy | Run | Run | Run Run | Run | Run | Run | Run
Parameter T | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22
n-Paraffin concentration (g/l) 14.25 13.8; 13.8 13.8 13.8 13.8 13.8 13.8 7.07
Aeration {I/min) 30 30, 30 300 30 30 30 30 30
Agitation (rpm) 3000 2000 300[ 300 300[ 3000 300 300 300
Operating pH 4.0 4.0 4.0 4.0 4.5 50 55 6.0 4.0
Operating temperature (°C) 30 33 36 33 33 33 33 33 33
Inoculum size (g/l) 14 1.3 13 13 116 0.52 0.8 144 05
Specific growth rate (hr™) 0. 243|! 0. 288 0.216| 0.290] 0.295 0.320 0.267} 0.231 0.300
Linear growth rate (ml 28% NH,OH//. hr) 1.09 0.64 0.58 0.64]0.157 0.82| 0.96 1.02 0.49
Linear growth time (hr) 1.sj 1.op 1.8 1.0f 1.2 0.8 1.8 3 0.7
Total fermentation time (hr) IOL 10 9 100 9.5 7.5 11 10 12
Alkaé‘m§°§§‘%“{\}’ﬁ“‘3‘}1‘/’§rc‘;ﬁ‘)‘ of biomass 0. 294§ 0.213; 0.185) 0.213) 0.214] 0.346| 0.178| 0.397 0.298
Max. cell concentration (g/I) 15.4‘ 14.9] 14.6] 14.9 14.4] 15.0 13.7} 15.00; 8.02
Yield of cells to substrate (%) 98.85 98.6| 96.4] 98.6| 96.5/ 97.3] 93.5 80.6 106.3
Mex. productivity (g/l. hr) 3.2 3.4 3.1 27 27 29 2.4 22 1.32
Crude protein (%) 56.4; 56.6] 55.1 57.6] 58.1] 57.8/ 58.0] 55.1f 56.5
Crude lipid(%) ~t 57 6.2 57 6.3 55 52 59 -~
\\\%_&eim;ental number } Run | Run | Run | Run | Run | Run | Run | Run
Parameter —— |23 24 25 26 27 28 29 | 30
n-Paraffin concentration(g/l) t13.8) 20.5] 27.1 13.8 13.8 13.8] 13.8 13.8
Aeration ({/min) ! 30 30 30 20 20 20 20 20
Agitation (rpm) {300, 300{ 300 180 230 300 325 350
Operating pH | 40 40 40 40 40 40 490 40
Operating temperature (°C) 33 33 33 33 33 33 33 33
Inoculum size (g/l) 1.3 1.4 12 1.0 =231 22 1.2 18
Specific growth rate (hr-1) 0.288| 0.271| 0.266 ©0.149| 0.190 0.285 0.301] 0.330
Linear growth rate (ml 28% NHOH/L hr) 0.64{ 0.30 0.8 0.04 0.76: 1.22 1.7 0.8
Linear growth time (hr) | 1.0 2.0 2.8 6.0 2.5 1.5 1.3 1.2
Total fermentation time (hr) | 10 14 16 17 14i 10 8 9
A R, Tt of biomass 0.213 0.103 0.19 0.23 0.335 0.328 0.512/ 0.201
Max. cell concentration (g/l) 14.90 20.6} 23.21 12.3 16.11§ 16.3] 15.0] 16.3
Yield of cells to substrate (%) 98.6| 93.7 86.5| 81.8 100l 102} 100] 105.1
Max. Productivity (g/l. hr) 4.0 2.7 2.5 1.55 1.7 3.3 3.3 3.5
Crude protein (%) 56.6{f 57.6/ 56.9 55.6; ©55. 23 55.3] 55.7 57.6
Crude lipid (%) 57 6.2 E.8 — — — — —

o9, 30°C ¢ 36°Coll M olic} ¥ e ngd.
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=27t 35855 AL Faste A¢S vged, F
ABAEEE 3.1~3. 4 g/l hr2 4 A Aoz oo
T o] 4oz ulfo] 24 AHAwWeri 33°C
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Fig. 12. Effect of n-paraffin concentration on the
growth of mixed cultures. —(O—specific
growth rate; —@—yield on substrate;
—@—crude protein; —@—crude fat.
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