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Abstract: The crude sweet whey is an effluent and a co-product of cooked and pressed
cheeses and casein, released into the environment without prior treatment (case of Cheese
Dairy Sidi Saada, Yellel, Relizane, Algeria) affect the quality of freshwater ecosystems
(Oued Mina, Relizane, Algeria).Our study focused on the control of the physical and
chemical parameters of crude sweet whey and delactosed whey.The results showed that the
applied bioprocess modified the physical and chemical parameters of crude sweet whey
such as :density,dry matter,refractive index,viscosity,ash,pH and electrical conductivity,
acidity,proteins and lactose; for this purpose these findings depended on the operating

conditions, and the composition of the whey put in treatment.
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Introduction

The whey by its various origins is defined as the liquid residue from the production of cheese and casein ;
the crude sweet whey is an effluent from cooked and presse cheeses and casein noted by Panesar et al.
[18]. According to Baldasso et al. [4], the whey is a highly polluting by-product of cheese and casein

powder manufacturing with worldwide production of whey is estimated at around 190x10° ton/year and
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growing. Lactose, the largest constituent of whey (70%-72% of the total solids), is the main component
causing these high values for BOD and COD [9,12]. It has a very high Biochemical Oxygen Demand
(BOD) that can vary from 40000-60000 mg/l and a very high Chemical Oxygen Demand (COD) of
between 50000-80000 mg/l [8]. According to the works of Acem et al. [2], the latter may be a favorable
factor in the biological pollution of freshwater ecosystems following its native biochemical composition.
In this context, and to solve this problem, our study focuses on the application of a biological method to

minimize the pollutant potency of crude sweet whey.

Material and Methods
Crude sweet whey and delactosed whey

The crude sweet whey is prepared at the laboratory level using a skim milk powder (0% Fat) made from
cow's milk by FONTERRA Ltd, 9 Princes Street, Auckland, New Zealand [1], adding 2 volumes of rennet
1%, and heated to 35°C/40 min [20] ; filtered by filter paper (German Folded Filters : 185 mm diameter)
and stored at 4 °C [1]. The delactosed whey is carried out according to the protocol published by [1].

Physical and chemical parameters

The physical parameters analyzed on the two types of whey are : pH (pH meter CG 822 GHS), ash [3],
electrical conductivity (EC) by conductivity meter (PHYWE 13701.93), dry matter AFNOR method [1],
refractive index (refractometer : RL2, Nr 4711), viscosity (viscometer : HOEPPLER BH2), density
(pycnometer), and the chemical parameters controlled on both types of whey are : acidity [15], proteins by

Lowry et al.[14], and lactose [16].The experimental data are analyzed statistically by R software.

Results and Discussion

Physical parameters

The figures la and 1b show the physical parameters analyzed on crude sweet whey(CSW) and
delactosed whey(DW).
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Fig.1a.Physical parameters analyzed on crude sweet whey(CSW) and delactosed whey(DW).
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Fig.1b.Physical parameters analyzed on crude sweet whey(CSW) and delactosed whey(DW).

a variability was recorded for the physical parameters of both types of whey (figure 1a and 1b): density at
25°C (CSW: 1.031, DW: 1.0275), dry matter (CSW: 67.343g/l, DW: 76.449/1), refractive index at
25°C(CSW: 1.3438,DW: 1.3460), viscosity at 25°C (CSW: 1.323cP, DW: 1.204cP), the same remark was
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observed for figure 1b, namely: ash (CSW: 6.82¢g/l, DW: 6.98¢g/l), pH at 25°C (CSW: 6.72, DW: 4.1),
electrical conductivity(EC) at 25 °C (CSW: 7.47uS/cm, DW: 9.28uS/cm).

Chemical parameters

The figure2 shows the variation of chemical parameters in both types of whey: acidity (CSW:11.8°D,
DW:87.3°D), proteins (CSW:10.8g/l, DW:11g/l) and lactose(CSW:48.42g/1,DW:18.68g/1).The results

found are comparable to those noted in the works of [1] for the two types of whey .

100 -

B SCW
40 - BEDW

30
20 4
10 -

Average value
vy
=

Acidity(*D) Proteins(g/1) Lactose(g1)

Fig. 2. Chemical parameters analyzed on crude sweet whey (CSW) and delactosed whey(DW).

The whey contains about 50% of milk solids, including almost 100% of the lactose and 20% of the total
proteins [5]. The variability in the value of the electrical conductivity is mainly due to the mineral
composition and the ionic strength of the whey [19].According to Adrian et al.[11], the viscosity depends
on the temperature, the nature of the solvent, the size, the shape, the concentration, the electrical charge of
the dispersed particles and their affinity for the solvent. According to Lorient et al.[13], the viscosity of
most proteins increases in an alkaline medium. According to [6], the density depends on the content of dry
matter, fat and temperature.
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The main fermentation used in food microbiology is the thermophilic lactic fermentation in which lactic
acid is produced from lactose, for this reason we have used a yoghurt strain which is composed by means
of a special leaven in which there is two bacteria St. thermophilus and L. bulgaricus [1]; during the
parallel growth of these organisms, lactic acid is produced by Streptococci and aromatic compounds are
formed by Lactobacilli. pH is a decreasing function with acidity, the latter evolves with the composition
and the high content of substances acids [15]; according to [17], thermophilic ferments are less sensitive to
pH than mesophiles: Streptococcus thermophillus and Lactobacillus bulgaricus develop in milk
respectively up to pH 4.1 and 3.8; and according to [10], their ability to grow at temperatures above 40°C,

with optimum growth between 40 and 50°C.

we note that the lactose content expressed per g/l in crude sweet whey is higher than that found in
delactosed whey; this decrease in lactose is probably related to the number of lactic acid bacteria that
bioconversion of this substrate (microbial activity) into lactic acid, the production of lactic acid by
microorganisms is due to the richness of media in metal ion [7].The protein content of delactosed whey is
very similar to that of crude sweet whey; according to [1], these variations are probably related to the
proliferation of the native and exogenous microbial load (bacterial growth of the seeded thermophilic

strain) until a slowing down of growth by the inhibitory action of lactic acid secreted in the middle.

Conclusion

With a view to reducing the pollutant load (lactose) of crude sweet whey, the present work has shown that
the use of lactic acid bacteria (lactic ferment) as a means of reinforcing the removal of lactose for crude
sweet whey has given satisfactory results, mainly reflected by the reduction of the lactose content
estimated at 38.58% (from 48.42g/l in the CSW to 18.68g/l in the DW); this bioprocess thus generated a
general variation concerning the other physical and chemical parameters, notably a notable decrease in pH
(from 6.72 in the CSW to 4.1 in the DW) and a remarkable increase in the lactic acid content (from 11.8
°D in the CSW at 87.3 °D in the DW).

Abbreviations

BOD :Biochemical oxygen demand.
COD :Chemical oxygen demand.
EC :Electrical conductivity.

CSW : Crude sweet whey.
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DW : Delactosed whey.
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