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Cultivation of Yeast in Tuna Condensate after Protein and Fat Separation
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Abstract

Tuna condensate is wastewater generated by cooking tuna with steam which
contains a high organic load. The condensate used in the experiments was from skipjack
tuna (Katsuwonus pelamisl. Pretreament of the condensate was done by skimming out
the fat and precipitation of some protein by adjusting the pH to 4.5 and autoclaving at
121" C tor 15 min. Atter pretreatment the condensate contained 4.90% protein, 235 mg/l
oil and grease, 81,603 mg/l total solids, 2,983 mg/l suspensded solids, 52,416 mg/ COD,
1.60% ash, 1,831 mag/l reducing sugars, 4,700 mg/l total sugars and 1,461 mg/ salt
{MaCll. The concentrations of minerals present in tuna condensate after protsin and fat
separation were 1,080 mag/l F‘E-. 64.94 mg/L Cu2+, 182.1 mg/L Mg2+, 0.36 mg/l FegI i
and 6.07 mg/l Cu'".

Seven yeast strains, Saccharomyces cerevisiae TISTR 6021, S. cerevisiae TISTR
5088, Schwanniomyces castelli B 6285, Sch. alluvius ATCC 26074, Candida utilis TISTR
8001, C. tropicalis TISTR 5146 and C. lipolytica TISTR 51561 were cultivated in the
pretreated tuna condensate at room temperature on the shaker with a speed of 200 rpm.
It was found that C. tropicalis TISTR 5146 gave tﬁa highest biomass of 3.27 g/l with a
protein content of 58.15%.  After 48 hours COD and oil and grease wers reduced
by 16.23% and 46.96%, réspecﬁua!y.

The pretreated tuna condensate was diluted with water in the ratios of 1:0, 1:1,

1:4 and 1:9 and used for shaking flask cultivation (200 rpm) of C. tropicalis TISTR 5146 at
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room temperature, It was observed that atter 48 h cultivation C. tropicalis TISTR 5146
gave the highest growth with a biomass of 11.51 g/l in the pretreated tuna condensate to
water ratio of 1.1 containing (5%) molasses with an initial medium pH of 5.5, The
addition of an inarganic nitrogen source and yeast extract had no effect on growth.

When C. tropicalis TISTR 5146 was cultivated in the fermentor with a  waorking
yolume of 1.5l, optimal conditions were obtained using an aeration rate of 2 vA/m, an
agitation speed of 400 rpm  at 30° € and an inital medium pH ot 5.5, Under these
conditions the yeast had the specific growth rate of 0.37 per hour. After 24 hour
cultivation the cell dry mass was 8.89 g/l content B8.20% protein, 0.36% fat, 9.59 %
ash and all essential amino acids while the used broth had COD and oil and grease
reduction by 45.14% and 61.91% , respectively.

The dry cell of C. tropicalis TISTR 5146 was used to substitute the protein of fish
meal with 26 and 50% in the feed formulation for the cultivation of yellow mystus fish
(Mystus nemurus). After 8 weeks, it the yellow mystus fish had weight averages, feed
conversion ratio and survival rate not significantey differenct among treatments.
When the dry yeast cell was substituted in the feed formulation 26% the mystus
fish had The proteine ffciency ratio and the appearent net protein utilization better than

the cantrol and 50% substituted formulations.
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