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ABSTRACT

Carrot leaves, date seeds and guava seeds were acid-hydrolyzed
for production of fermentable sugars, on which fodder yeasts were
grown. Carrot leaves hydrolyzed with 1% H, SOy at 120°C and solid
liquid ratio 1:10 produced 22.54g reducing sugars per 100 g
substrate, date seeds gave 33.88 g reducing sugars per 100g substrate
when hydrolyzed with 0.2% H,S504 at 185°C, while guava seeds gave
30.72g reducing sugars 100 g substrate wiith 1.2% H2S04. at 135°C.
Both date and guava seeds were'h'ydrolyzed in solid:liquid ratio: 1:20.

All the tested strains grew well on the three hydrolyzates media.
Candiida: tropicaliis (4) was the best yeast strain, when cultured on
date seeds, carrot leaves and guava seeds hydrolyate supplemented

wiith malt extract, peptone, yeast extract and some salfs. It gave 24.68
22.0 and 17.94 g/L dry yeast with 10.25, 9.18 and 5.81 g/L proteiin,
respectiively.

Consiiderable amount of cannery wastes are disposed every year

in the food industry factoriies. The peals, pulps or seeds could be
utilized as a carbohydrate source for fermentation processes. Some of
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these wastes have been used for the production of yeast protein by
different authors (Krammer and Itmar, 1968; El-Emery, '1971;
Paredes-LLopez et al., 1976, Padhay et al., 1979; Santos, 1980 and
Napavarn et al., 1983).

The present workwas undertaken to iinvestigate the possibiility

of usiing some acid-hydrolysed cannery wastes for yeast protein

production.

MATERIAL AND METHODS

Yeast strains:

Cultures off Candida tropicals (4) and (21) Candida I ipolytica
(6), and Saccharomyces cerevisiae (29) were obtained from the
Miicrobial Chemistry Laboratory, National Research Centre, Cairo.
They were grown and maintained on malt agar medium.

Substrate:

Date seeds, guava seeds and carrot leaves used were obtained
during the season 1994 from Qaha Factory for Food Industries, Qaha,

Egypt.
Acid hydrolysiis of substrate rate materials:

The dry raw materials were ground to 440 mesh size before
hydrolysis. Samples were mixed with sulphuric acid in different
concentrations from 0.2 up to 1.2% and different solid:liquid ratios

from 1:10 to 1:30. Hydrolysis was carried out at different femperatures
(110-135)°C for periods ranging from 15 to 75 min. The filtrate
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obtained from each hydrolysis process was neutralised with calcium

carbonate, then refiltered and its sugar content was determined.

Yeast propagation:

The neutraliised acid hydrolysates of the above three mentioned
cannrery wastes were used as a carbon source for yeast proteiin
production. Cultivation was carried out in 250 ral flasks containing 50
ml of the mediium under investigation. The hydrolysates were sterilised
separately before adding the inorganic nutrients. THe flasks were
inoculated with 2.5 ml of a standard inoculum of the tested yeast strain
grown on a basal medium consisting of (g %): (NH4), SO4, 0.5; KH,
POy, 0.1 g; MgSO,. TH,04, 0.05 g; yeast extract, 0.3 g for 24 hr at
30°C. The inoculated flasks were incubated at 30°C on a rotary shaker
(150 rpm). Samples were taken every 24 hr, centrifuged at 4000 rpm
for 15 min, then washed thoroughly and dried at 60°C, till constant
weight to determine the yeast dry weight and crude protein.

Chemical determinations:

The yeast yield was determined as dry weiight. The nitrogen
content was measured by micro-kjeldahl analysis according to
A.O0.A.C. (1965). Crude protein was calculated as N x 6.25. The total
crude protein per litre (TCPL) was calculated by the equation.

TCPL= Biomas (g/L) x Crude protein%)\100

Reducing sugars were determined by the method of Somogyi
(1945). The maximum sugar yield wass taken as a criterion for

optimum conditions of acid hydroysis.
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RESULTS AND DISCUSSION

Hydrolysis of some cannery wastes:

Carrot leaves, date and guava seeds were hydrolysed using
sulphuric acid. Different parameters were investigated to obtain
optimum hydrolysis. Concentrations of sulphuric acid ranged from 0.2
to 1.2% and temperature from (110-135)°C. The solid: liquid ratio
from 1:10 to:30 and the time of hydrolysis from 15 to 75min.

The results presented in Tables 1-4 indicated that each waste
needed a specific mode of hydrolysis for optimum sugar production.
Optimization of the acid hydrolysis process showed that date seeds
could produce 33.8 g reducing sugars per 100 g substrate when
hydrolysed with 0.2% sulphuriic acid at 135°C, solid:liquid ratio 1:20,
for 60 min. However, guava seeds gave 30.7 g/100 g substrate, when
hydrolyzed with 1.2% acid at solid liquid ratio 1:20 at 135°Cfor 60min.
Carrot leaves produced 22.5 g/100g substrut, when hydrolyzed with
1.0% acid at 120°C, solid liquid ratio 1:10, for 60 min.

Table 1.. Effect of acid concentration on hydrolysis* of some cannery wastes.

Reducing sugare g/L..

H,50, %

Carrot Date Guava

Leaves seeds seeds

Control 0.89 0.88 0.45

0.2 2.95 7.53 2.69

04 4.46 5.37 3.71

06 5.02 4.92 3.82

0.8 ©6.13 489 - 425

1.0 815 '4.85 5.71

1.2 7.90 3.65 6.13

* At 125°C, for 30 min, and solid:liquid ratio 1:10.
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Table 2. Effect of solid:liquid ratio on the amount of reducing sugars inthe
hydrolysis* of some cannery wastes.

Reducing sugare g/l..

Solid:liquid
ratio Carrot Date Guava
Leaves seeds seeds
1:10 8.75 7.53 6.13
1:20 4.38 6.87 5.84
1:30 2.89 4.02 3.14

* Hydrolysis was carried 125°C for 30 min. using H,SO, at (1.0, 0.2 and 1.2%)
for carrot leaves, date seeds and:guave seeds respectively.

Table 3. Effect of temperature on acid hydrolysis of the tested wastes.

Reducing sugare g/L.

Temperature
°C Carrot Date Guava

Leaves seeds seeds
100 : 6.32 4.10 1.76
120 ' 8.75 5.39 3.31
125 8.15 6.87 5.84
130 7.56 7.03 6.67
135 6.23 9.87 9.74

* For 30 min, solid:liquid ratio (1:10) and H2SO4 at (1.0, 0.2 and 1.2%) for
carrot leaves, date seeds and guava seeds respectively.
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In this connection, it may be mentioned that acid hydrolysis at
120°C applied to sunflower seeds husks and green plantain skin was
recommended by Eklund et al., (1976) and Pujol and Bahar (1983), for

obtaining substrates giving high yields of some yeasts.

Table 4. Effectof time of hydrolysis on amount of reducin sugars and % hydrolysis
considering the optimum conditionsn of hydrolysis for each waste.

. Carrot leaves* Date seeds** Guave seeds***
Time of .

hydrolysis )

Gy el g Rl g Rls g

g%L. hydrolysis gL, hydrolysis g/L. hydrolysis

15 395 18.23 6.45 28.12 7.34 34.44
30 8.75 39.21 9.87 32.16 9.74 36.36
45 15.03 48.14 16.13 37.18 15.18 36.66
60 22.50 53.80 16.94 38.96 15.36 36.88
75 22.40 56.32 13.23 39.74 14.73 38.95

* Carrot leaves : HySQ . 1 %, 120°C, Solid : liquid 1: 10.
** Date seeds : HySQy .02 %, 135°C, Solid : liquid 1:20.
*** Guava seeds : H2$O4.1.2 %, 132°C, Solid : liquid 1 : 30.

Protein synthesis by the tested yeasts

Comparative studies on some fodder yeasts using acid
hydrolysates for each tested waste were performed. Data in Table 5
showed that Candida tropicalis (4) was the most efficient yeast for
protein production. It gave best yields after 3 days' incubation period
on all waste hydrolysates. It produced 28.9%, 43.1% and 29.1% crude
protein on carrot leaces, date seeds and guava seeds hyydrolysates
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respectively. Similar results were obtained by veksler (1970); Anna
(1972) and Jarosz et al. (1974) using hydrolysed potato pulp. Nemat et
al. (1986), also found that C. Tropicalis was the most efficient yeast for

protein production on acid hydolysed maize stems.

For increasing the growth and protein yield of the chosen yeast,
ammonium sulphate in the basal medium was replaced by ammonium
hydroxide or urea or peptone as nitrogen sources in media with acid
hydrolysates of the tested wastes. The amount of reducing sugars in all

media was 2%.

The results recorded in Table 6 indicated that ammonium
sulphate (M) was not efficient for yeast production, while urea (M)
increased relatively both the biomass and protein yields. Okada et al.
(1980) found that urea with citrus waste seeds hydrolysate increased
the protein formation by Candida Sp. On the other hand, when
ammonium hydroxide was used as nitrogen source (M3), it increased

the protein content of the yeast, but did not affect greatly the yeast

yield. The protein content became 47.3%, 45.8% and 34.5% on using
date seeds, carrot leaves and guava seeds hydrolysates respectively.
This was in agreement with the results obntained by Rale (1984). He
obtained maximum biomass of C. utilis when grown on pine-apple

cannery wastes supplemented with 0.3% ammonia.

Moreover, the use of pepton (My) with the tested hydrolysates
increased the yeast biomass. Nevertheless, the addition of malt extract
to peptone medium (M3) was greatly favourable for yeast growth. It
helped to obtain 24.6 g/L biomass, when the yeast grown on date seeds
hydrolysartes, while it gave 22.0 and 17.9 g/L dry weight on carrot
leaves and guava seeds hydrolysates respectively.
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It may be concluded that certain acid- hydrolysed cannery
wastes- under certain conditions- could serve as a low cost substrate
for the productionn of microbial protein for example, the date seeds
hydrolysate with peptone and malt extract medium (Ms), was
preferabel for the growth of C. tropicalis (4) as it could produce 24.6
g/L biomass with 10.2 g/L protein.
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