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ABSTRACT

The effect of different concentrations (2, 4, 6 and 8%) of lupine powder on
sensory, rheological, chemical and microbiological properties of yoghurt samples were
investigated during refrigerated storage at 4°C for 15 days. The results indicated that
the overall pH of lupine yoghurt lowered with increasing of % lupine powder as well as
acidity increased gradually by adding lupine powder. The development of acidity in
yoghurt (control) or which supplemented with lupine was increased gradually during
storage with increase the lupine powder in yoghurt. The synersis of fresh lupine
yoghurt was the lowest value compared with the results after 7and 15 days. The
texture properties of lupine powder yogurt during storage were noted that control
increasedin firmness and gumminess, while cohesiveness, chewiness, springiness
and resilience were decreased. On the other hand all concentrations recorded high
values in firmness, cohesiveness, gumminess, chewiness, springiness and resilience
during cold storage. There are significant (P <0.05) differences in the overall
acceptability between control and those prepared by adding 2 & 4 %. Panel test
showed that fresh yoghurt lupine prepared from control, 2 & 4% are more acceptable
compared to that of 6 & 8%. Also the results revealed that the concentrate 8% of
lupine powder represented the optimum concentration in decreasing total bacterial
count and Staphylococcus aureus counts from 9x10° and 9x10°to  9x10? and 5x10
cfu/g respectively and increasing Lactobacillus bulgaricus and Streptococcus
thermophilus from 10x10* and 8x10*to 8x10°and 5x10 cfu/g respectively. While the
total coliform and faecial coliform bacteria were completely disappeared as well as
yeast & Moulds were eliminated after 15 days during storage time at4°C.
Keywords:Lupine yoghurt —antimicrobial activity- alkaloids - chemical and sensory

properties.

INTRODUCTION

Lupine is arguably the world’s richest source of natural protein and fiber
with virtually no starch. Lupines have been declared as Super Food by the
scientists. The health benefits associated with lupines' are tremendous —
Suppresses appetite, control blood sugar lewvel, lower blood pressure, reduce
blood cholesterol and improve bowel health. Consuming lupine beans for thirty
days can result in reducing blood pressure, triglyceride, and cholesterol and
can result in weight reduction.

Lupine is a good source of nutrients, not only proteins but also lipids,
dietary fiber, minerals and vitamins (Martinez-Villaluenga et al., 2006 & 2009;
Torres et al., 2005).

Lupine has been used for human consumption and as a medicinal
plant in Egypt (Kattab, 1986 and ARC, 1994). Lupine is used in the treatment
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of liver disorder, diabetes, hemorrhoid and eczema (Baser et al., 1986;
Baytop, 1999). Protein content in legume ranged from 17- 40%, contrasting
with that of cereals 7-13% (Genowese and Lajolo, 2001). Lupines flour is
added for nutritive value and also provides functional properties in bakery and
pastry products, protein concentrates and other industrial products, as well as
the elaboration of lactose free milk and yoghurt analogues (De Cortes
Sanchez et al., 2005).

These characteristics of wild Lupines varieties result in a revalorization
of these crops as a protein and other healthy promoting compounds for human
or animal consumption (Guemes-Vera et al., 2012). Lupinus termis is one of
the rich plants by alkaloid, amino acids, carbohydrates and proteins with
moderate gelatin properties compared to soy proteins (Wasche et al., 2001).
The quinolizidine alkaloids (QA), the main lupine alkaloids, play a chemical
defensive role against herbivores and pathogenic microorganisms (Wink, 1988
and 1992).

It is widely known that the Lupinus genus contains endogenous
concentrations of quinolizidine alkaloids, which are considered as
chemotaxonomic markers, but at the same time are toxic compounds for
humans, microorganisms, and ewven for some plant species (Wink, 1984). The
latter property has led to the use of lupine extracts in biological control and in
pharmacological trials (Zamora-Natera et al., 2005 and 2008; Ruiz-Lopez et
al., 2010).

Many trials had been made to prolong the shelf life time of yoghurt. The
short shelf life is mainly due to the mold growth. It causes economic losses by
discoloration, poor appearance and off flavor during cold storage. Some
molds are capable of producing toxic metabolites known as mycotoxins
causing serious public health concern. Aflatoxins have been demonstrated as
potent human carcinogenic, mutagenic and teratogenic. They are highly stable
during processing and storage of yoghurt (Elena et al., 2004).

So, the objective of this study was to investigate the effect of various
concentrations (2, 4, 6 and 8%) of lupine powder on sensory, rheological,
chemical and microbiological properties of yoghurt samples during refrigerated
storage at 4°C for 15 days.

MATERIALS AND METHODS

Materials:

Lupine was purchased from the local Market.Cow milk (87% water,
13% total solids, 3.5% fat, 3.4% protein, 4.8% lactose, 0.8% minerals), was
obtained from the Technology Center of Agriculture Production, Faculty of
Agriculture, Cairo University.
Direct Vat Set (DVS) containing Streptococcus thermophiles and Lactobacillus
delbruckii sub sp. bulgaricus (YCX31) was obtained from Chr. Hansen's
laboratories, Denmark.

Experimental Procedure
Preparation of Lupine Powder:
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The lupine cereals were cleaned to remowe extraneous materials,
soaking in tap water for 72 hours at room temperature (~25 °C), and the water
was changed ewery 2 hours, then dried and milled. The samples were packed
and kept under refrigeration for analysis.

Preparation of lupine yoghurt:

Yoghurt was made from whole cow milk, lupine powder was added (O,
2%, 4%, 6% and 8%). Cow milk was poured to a stainless steel container, and
then heated at 90 °C for 10 min followed by cooling to 42 °C. Starter was
added at the rate of 3%. The samples were incubated at 42°C until
coagulation occurred, then cooled and stored in a refrigerator at 4°C for 15
days as shown in Fig.(1). Samples were taken for sensory, rheological,
chemical and microbiological analysis at zero time (just after manufacture), 7
and 15 days respectively.

Cow Milk
Mixing Adding Lupine Powder (0, 2,

—»

4, 6, 8%)
Heat Treatment (90°C)
Cooling to Inoculation Temp.
(42°C)
Adding Starter Culture 3%
|__Packaging Sterilized Plastic cups
| (125ml)
| Incubation at 42°C/3hrs |

| Storace at 4°C/15 davs |

Fig. (1) Steps of yoghurt processing making

Methods of analysis
Chemical analysis:

Milk and yoghurt samples were analyzed for total solid, protein content
and total acidity according to AOAC, (2000). The pH was determined by using
digital pH meter (Inolad model 720, Germany).

Physicochemical analysis:
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Syneresis of yogurt was measured immediately after coagulation and
during the storage period for 15 days at 4°C+1 (Shidlowskaya, 1979).

Texture profile analysis:

Samples for texture measurements were carried out with universal
testing machine (Cometech, B type, Taiwan) provided with software. Back
extrusion cell with 35 mm diameter compression disc was used. Two cycles
were applied, at a constant crosshead velocity of 1mm/s, to 25% of sample
depth, and then returned. From the resulting force-time curve, the values for
texture attributes, i.e. firmness (N), gumminess (N), chewiness (N),
adhesiveness (N.s), cohesiveness, springiness and resilience were calculated
from the TPA graphic (Bourne , 2003).

GC / MS / MS analysis:

The analysis was carried out using a GC (Agilent Technologies 7890A)
interfaced with a mass- selective detector (MSD, Agilent 7000) equipped with
an a polar Agilent HP-5ms (5%- phenyl methyl poly siloxane) capillary column
(30 m x 0.25mm i.d. and 0.25 pym film thickness). The carrier gas was helium
with the linear velocity of 1ml/min.

The identification of components was based on a comparison of their
mass spectra and retention time with those of the authentic compounds and
by computer matching with NIST and WILEY library as well as by comparison
of the fragmentation pattern of the mass spectral data with those reported in
the literature, (Santana et al., 2013).

Microbiological analysis:

Yoghurt samples were prepared according to the method recommended
by ICMSF (1996) and analyzed at zero, 7 and 15 days for total bacterial count
(Berrang et al., 2001), total coliform and faecal coliform counts (Mercuri and
Cox, 1979). Sabouraud agar medium was used for total molds and yeasts
enumeration according to APHA (1992) , Pitt and Hocking, (1997). Total
Staphylococcus aureus count was carried out according to Gouda (2002).
Sterptoccoccus thermophiles, M17 agar (Difco) was used to enumerate
Streptococcus in yoghurt samples and incubated aerobically at 37 C° for 72
hours according to Torriani et al., (1996). Lactobacillus bulgaricus. MRS
Rogosa agar (Difco) was used for enumeration according to Tharmaraji and
Shah, (2003). Plates were incubated under anaerobic condition at 37 C° for 72
hours.

Sensory evaluation

The sensory characteristics of yoghurt samples were evaluated following
the IDF standards (Anonymous.a a 1995). A trained panel of 4 members,
composed of adult male was assigned to determine the quality of the fresh
and mature lupine yoghurt- like (appearance, body and texture and flavor).
The samples were randomized and presented using tag for each one. To
determine the differences in judge's response, the mean scores were
analyzed by Duncan's multiple range tests.

Statistical analysis

Statistical analysis was carried out using SPSS programme (2007). Five
separate samples were analyzed and mean values were calculated. The data
were assessed by analysis of variance (ANOVA) and by Duncan's Multiple
Range Test with a probability P < 0.05.
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RESULTS AND DISCUSSION

Chemical compositions of lupine powder:

Data obtained in Table (1) showed that lupine powder had high dry
matter, protein and fat contents as compared with those of lupine cereals.
These results were in agreement with those reported by Abdelrahman, (2012)
revealed that dry matter, protein and fat contents were higher in lupine powder
compared with lupine cereals and similar with those described by Jiménez-
Martinez et al.(2001) and Torres et al. (2005) who mentioned that the protein
content of the lupine cereals was determined to be 43.7%. Mostafa et al.
(2013) recorded that protein content was 46.30+0.52 ¢g/100 g.

Table 1. Chemical compositions of lupine cereals and lupine powder.

Analysis - Samples -

Lupine Cereals lupine powder
Moisture 11.90 % 7.50%
Dry Matter (DM) 88.20% 92.60%
Curd Fiber (CF) 25.70% 8.50%
Protein 29.70% 43.70%
Fat 1.30% 8.70%

Alkaloids content of lupine powder:

The alkaloid profile of lupine powder is shown in Table (2). Four
quinolizidine alkaloids (mianserine, lupinine, epilupinine and lusitanine) were
identified. Lupanine was the only alkaloid and its content was below the limit of
200 mg/kg; thus the applied process appears to be very efficient in removing
the alkaloids considering the high alkaloid content of cv. Typ Top and boregine
seeds. There are a number of reports on the alkaloid patterns of Lupinus
species (Przybylak et al., 2005; Sa'nchez et al., 2005).The increasing
consumption of lupine products by vegetarians and subjects interested to their
nutraceutical properties appears justified that some Health Authorities have
decided to fix a maximum limit of 200 mg/kg for quinolizidine alkaloids in
lupine flours and foods.

Table (2): Alkaloid composition and alkaloid content of lupine powder

Name of alkaloid Total alkaloid content %
Mianserine 26.77
Lupinine 40.83
Epilupinine 11.57
Lusitanine 20.83

Physical and chemical properties of lupine yogurt samples:
pH changes during coagulation:

Data recorded in Figure (2) clearly showed that the pH decreased
gradually with the increase of coagulation time. Our results are matched with
Cristian et al. (2003) as the profile of pH decreased during the fermentation of
cow and lupine milks was very similar in both cases. With a value around pH
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4.0 after a period of 8 h. at 42°C. A pH value of 4.7 or less is important in this
product, since it has been related to a good body (texture), flavour, aroma,
and stability. The pH indicated a slight and gradually decreases during storage
of all treatments. Also the changes in pH during fermentation were found to
vary with the starter cultures and substrate concentration (carbon source), and
this result is in agreement with the Donkor et al. (2007).

6 - M after 30 min
m after 60 min
5 - M after 90 min
M after 120 min
4 - W after 150 min
m after 180 min
™ after 210 min
after 240 min
2 -
1 4
0
2 4 6 8

pH
w

control

Lupine Powder%

Fig. 2: pH changes of lupine yoghurt during coagulation.

Chemical composition of fresh and stored lupine yoghurt samples:

Data present in Table (3) showed that the total solid, ash and protein
contents increased gradually with the increase of lupine powder in the yoghurt
at 0, 2, 4, 6 and 8% concentrations. Total solid, ash, protein decreased in
control and 2% concentration from fresh, after 7 and 15 days, on the other
hands, the total solids, ash and protein decreased in control, 2 and 4% at
storage time after 7 days, but in 6 & 8 % total solids, ash & protein increased.
After 15 days the total solids, ash and protein decreased in control, 2 & 4% of
Lupine powder, while total solids, ash & protein increased in 6 & 8%.
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Table (3): Chemical composition of fresh and stored lupine yoghurt
stored at 4C°.

Chemical Lupine Powder %

0c/omposmon Control 5 4 6 8
0

Fresh

Total Solids 14.0 15.0 16.7 16.8 19.2

Ash 0.59 0.74 0.77 0.80 0.92

Protein 3.29 5.38 5.52 5.87 6.40

After 7days

Total Solids 13.2 14.7 16.6 17.3 20.2

Ash 0.55 0.56 0.65 0.83 0.94
Protein 3.00 3.60 4.50 5.00 6.59

After 15 days

Total Solids 13.1 14.1 15.1 17.1 19.8

Ash 0.69 0.74 0.80 0.84 0.95
Protein 3.2 4.7 5.7 6.2 7.1

Acidity of fresh and stored lupine yoghurt samples:

Data in Figure (3) indicated that the acidity of fresh lupine yoghurt
increased with the increase of the lupine powder concentrations. After 7 days
the same trend was noticed.

Increasing the acidity of the combined product in comparison with the
control product mainly depends on the malic acid production. This is due to
the formation of by-products of homo fermentative lactic acid fermentation, in
particular lactic acid. Organic acids are produced in varying degrees in the
process of fermentation and storage of yoghurt (Fernandez-Garcia &
McGregor, 1994). Changes of acidity had an opposite trend to that occurred in
pH being higher in treatments of lupine paste with slight proportional increase
during storage period. Similar observation was recorded by Awad, (2003).

m fresh
08 after 7 day
0.7 - M after 15 day
0.6 -
0.5 -
0.4 -

Acidity %

0.3 -
0.2 -

0.1 -

control 2 4 6 8

Lupine Powder %

Fig. (3): Acidity of fresh and stored lupine yoghurt.
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Syneresis of fresh and stored lupine yoghurt samples:

The obtained data in Figure (4) exhibited that the syneresis of fresh
lupine yoghurt presented the lowest value compared with the results after 7
and 15 days. Also control yoghurt was the lowest values of syneresis
compared to 2, 4, 6 and 8 % concentration of lupine yoghurt- like. In
treatments with 2% lupine concentration syneresis increased gradually
during the storage. These results were in agreement with that reported by
Yazici et al. (1997).

80 +
Hfresh

70 -
after 7 day

60 -

M after 15
50 -
40 -
30 -
20 -
10 -
0 i
2 4 6 8

synersis %

control

Lupine Powder %

Fig. (4): Syneresis of fresh and stored lupine yoghur.

Texture profile analysis of fresh lupine yogurt:

The texture properties of fresh lupine yogurt are shown in Table (4). As
shown, firmness, gumminess and chewiness were improved in treatments 2 &
4% lupine powders concentration.

Texture profile analysis of lupine yogurt after 7 days:

Concentrations 2, 4 % lupine powder showed higher values in firmness,
cohesiveness, gumminess, chewiness and springiness. Results obtained
indicated that 2% is the best texture properties.

Texture profile analysis of lupine yogurt after 15 days:

Concentrations 2, 4 % lupine powder showed higher values in firmness,
cohesiveness, gumminess, chewiness. Results obtained indicated that 2% is
the best texture properties.

Anyway our data are disagree with the results reported by Yang and li
(2010) as cohesiveness of sogurts (Soy-Yogurt) maintained the same level
during soybean seedling growth, indicating that germination did not diminish
the strength of internal bonds of all samples. Also our data is disagree with the
results of Yazici et al. (1997). Soy milk yogurt had greater hardness (gel
strength) with slightly more springiness than regular commercial yogurt.
Values for cohesiveness were comparable or slightly higher than the reference
sample. The profiles showed that calcium fortification reduced the gel strength
but not springiness.
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Table (4): Texture profile analysis of fresh and stored lupine yoghurt at

4°c.
Concentrations %
Parameters Control 5 4 6 s
Fresh
Firmness 0.69' 0.98° 0.83° 0.74" 0.49™
Cohesiveness 0.70°° 0.64" 0.57 0.55 0.38
Gumminess 0.48" 0.55° 0.53° 0.28" 0.27°
Chewiness 0.42™" 0.47° 0.43™" 0.17° 0.16"
Springiness 0.86° 0.85° 0.81' 0.61' 0.5¢
Resilience 0.17e 0.13" 0.12° 0.09" 0.05'
After 7days
Firmness 0.93' 1.57° 0.98° 0.74" 0.54
Cohesiveness 0.67° 0.76" 0.72° 0.69'° 0.64"
Gumminess 0.62' 1.19° 0.71° 0.47" 0.37
Chewiness 0.41" 1.0° 0.55° 0.44"° 0.30
Springiness 0.66" 0.78° 0.89° 0.93° 0.80%
Resilience 0.15'° 0.13" 0.21° 0.27° 0.07"
After 15 days
Firmness 1.17° 2.16° 1.22° 0.65 0.59"
Cohesiveness 0.64" 0.95" 1.06" 0.83° 0.64"
Gumminess 0.76° 1.83° 1.14° 0.47" 0.41'
Chewiness 0.40' 1.65° 0.94° 0.45° 0.43™"
Springiness 0.46" 0.93° 0.98" 1.05% 0.99°
Resilience 0.13" 0.14" 0.37° 0.42° 0.05'

Microbiological analysis:

Data presented in Table (5) indicated that total bacterial count, total
coliform, faecal coliform, total moulds and yeasts, Staph aureus, L. bulgaricus
and S. thermophilus counts exhibited approximately the same in plain and
lupine yoghurt samples at zero time with exist markedly increasing in L.
bulgaricus and S. thermophilus counts of lupine yoghurt samples and
disappearance of molds in all examined yoghurt samples. These data are
agreed with Jimenez- Martinez et al. (2003) where Lupines campestris milk-
was obtained with 6.3% protein by using an alkaline thermal treatment. The
product was pasteurized and inoculated with a culture of Streptococcus
thermophiles and Lactobacillus delbrueckii ssp bulgaricus. A lupine yogurt
showed pH 4.02, 0.87% lactic acid, and a lactic acid bacteria count (3.2 x 10°
cfu ml'l) and viscosity similar to commercial cow's milk yogurt.
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Table (5): Effect of different concentrations of lupine powder on the
microbial load (cfu/g) of lupine yoghurt at zero time.

Type of Microorganisms
sampley el 1o | Ec [TM Ty | Staeh L. S.
aureus| bulgaricus| thermophilus

Control | 9x10°] 9x10°| 9x10°| 0 [ 7x10*[ 9x10° 10x10% 8x10"

2% 7x10° 7x10°| 6x10°| O | 5x10%| 5x10° 4%10° 10x10"

4% 4x10°[ 5x10°[ 4x10°[ 0 | 3x10%] 5x10° 6x10° 3x10°

6% 4x107 2x10°| 2x10°[ O [ 2x107] 3x10° 7x107 3x10°

8% | 2x10°[ 10x109 10x10° 0 [ 2x10% 2x10° 9x10° 6x10°
T.B.C: Total bacterial count T.C:Totalcoliform F.C: Faecal coliform T.M: Total molds

T.Y: Total yeasts

Data illustrated in Table (6) showed that total bacterial count, total
collform faecal collform and Staph aureus counts decreased from 5x10°
4x10", 2x10* and 4x10° to 8x10°, 4x10% 2x10® and 2x10 cfu/g respectively in
yoghurt with 8% of lupine powder after 7 days of yoghurt storage. Total
yeasts decreased from 2x10° to 6x10° cfu/g at concentration 4% and
completely disappeared in yoghurt with 6 and 8% lupine powder respectlvely
L. bulgarlcus and S. thermophilus increased from 6 x10* and 4x10*
6x10%and 3x10 cfu/g respectively in yoghurt at concentration 8% of Iuplne
powder. All examined yoghurt samples were negative for molds.

Table(6):Effect of different concentrations of lupine powder on the
microbial load (cfu/g) of lupine yoghurt after 7 days of stored at

4°c.
Type of Microorganisms

Samples Lol 1c | rc| ™| Tv asailng(L,bulgaricu S. thermophilus

Control 5x10°%| 4x10*| 2x10%] 0 [ 2x10°] 4x10° 6x10” 4x10*

2% 2x10°| 3x10°| 2x10°| 0 | 4x10°| 6x10 8x10° 3x10°

4% 8x10%[ 10x101 8x10°| 0 | 6x10?| 3x10? 10x10° 5x10°

6% 2x10°| 7x107| 4x10°] O 0 5x10 4x10° 7x10°

8% 8x10°| 4x107| 2x104 0 0 2x10 6x10° 3x10°
T.B.C: Total bacterialcount  T.C: Total coliform F.C:Faecal coliform T.M:Total molds

T.Y: Total yeasts

Data recorded in Table (7) clearly showed that total bacterlal count and
Staph aureus counts decreased from 9x10° and 8x10° to 9x10° and 5x10
cfu/g respectively in yoghurt with 8% of lupine powder, total coliform
decreased from 9x10* to 7x10 cfu/g at 6% concentration and completely
dlsappeared with 8% of lupine powder, faecal coliform decreased from 6x10"
to 2x 10° cfu/g with 2 and 4% of lupine powder but completely disappeared
with 6 and 8%. Total yeasts completely disappeared in yoghurt begining from
4% of lupine powder.

The viability of L. bulgaricus and S. thermophilus remined high during
15 days of storage for the examlned Iuplne yoghurt samples such increased
from 4x10* and 2x10" to 8x 10° and 5x10° cfu/g respectively at concentration
8%. Total molds began appear after 15 days of storage in yoghurt samples at
concentrations 2 and 4% lupine powder but didn’'t appear in yoghurt with 6 and
8% of lupine powder.
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Table (7): Effect of different concentrations of lupine powder on the
microbial load (cfu/g) of lupine yoghurt after 15 days of
stored at 4°c.

Type of Microorganisms
Samples TBd TC| Fc| T™ | TY| Staph L. S.
aureus| bulgaricus|thermophilu
Control 9x10% 9x10%| 6x10%[ 15x10° 9x10% 8x10° 4x107 2x107
2% 2x10% 8x10%| 2x10?| 5x10°| 3x109 8x10° 9x10° 6x10°
4% 7x10% 4x10°] 2x10°] 8x10* 0 6x10 2x10° 7x10”
6% 2x109 7x10[ © 0 0 8x10 6x10° 9x10°
8% 9x10 0 0 0 0 5x10 8x10° 5x10°7
T.B.C: Total bacterialcount T.C: Total coliform F.C: Faecal coliform T.M:Total molds

T.Y: Total yeasts

The abowe results were in agreement with Venizelou et al. (2000) who
reported that the presence of flaworing materials added to yoghurt have little
effect on the sunival of L. bulgaricus and S. thermophilus. The inhibition of the
growth of mold and yeast in lupine yoghurt may be attributed to the action of
iso coumarine which naturally present in traces in lupine (Hohn and Kinsch,
2003).

The alkaloid extract showed significant activity on B. subtilis, S. aureus
and P. aeruginosa while it was weakly active on E. coli (Erdemoglu et al.,
2007). The quinolizidine alkaloids (QA) as the main lupine alkaloids have been
shown to hawe antimicrobial activity by seweral researchers (Wink, 1984;
Wippich & Wink, 1985 and Tyski et al., 1988). In Wink's study (1984),
sparteine was reported to possess antimicrobial activity against bacteria and
phytopathogenic fungi. Moreover, Wippich and Wink (1985) and Tyski et al.,
(1988) reported that pure QA isolated from Lupinus angustifolius var. Mirela,
lupanine, 13a-hydroxylupanine and angustifoline and the ethanolic extract of
the seed of the plant and compound sparteine showed to have bacteriostatic
effects against S. aureus, B. subtilis, E. coli, P. aeruginosa and B.
thuringiensis. Besides, these researchers declared that bacteriostatic effects
of QA were supported the allelopathic function of alkaloids (Tyski et al., 1988).
All data obtained in this study supported that QA may be inwlwed in the
antimicrobial defense system of lupins (Wink, 1984; Wippich and Wink, 1985).
The G-ve bacteria were more resistant to the plant extract than gram-positive
bacteria such as Ps. aeruginosa exhibited more resistant than B. subtilis when
they were tested with L. termis extract (Mahmoud et al., 2014).

The alkaloidal patterms of various plant organs (leaves, flowers,
stems, roots, pods and seeds) are documented, Screening for antimicrobial
activity of these plant extracts of lupine demonstrated substantial activity
against Candida albicans, Aspergillus flavus and Bacillus subtilis (El- Shazly et
al., 2001). Tyski et al., (1988) assumed that QA play a role in antimicrobial
defence (besides flavonoids and is flavones) of lupines. Lupine alkaloids to
heighten the antimicrobial activity (Wink, 1984). Other approaches using
alkaloid fractions from L. angustifolius reported a weak effect in some E. coli
strains (Erdemoglu et al., 2007).
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Sensory characteristics of lupine yoghurt:

Table (8) shows the results of sensory characteristics of lupine yoghurt
that was made using different levels of lupine powder (2, 4, 6 and 8%).
Treatment with 8% lupine powder concentration gained the highest score for
appearance whether in fresh or after 7 days of cold storage. Regarding the
body & texture there is no significant difference between the different
treatments as shown in the same table. Regarding to the flavor of the different
treatments, flavor of treatment with 2% lupine powder was the better after
control treatment whether fresh or after 7 or 15 days of cold storage.

The owerall acceptability of all types of lupine yoghurt was enhanced
during maturation (fresh, 7 and 15 days). The results obtained agree with the
findings of Cristian et al. (2003) who reported that the owverall acceptability of
lupine yoghurt was increased during storage.

Table (8): Sensory characteristics of lupine yoghurt stored at 4°c. Fresh

Organoleptic properties
Treatments Appearance Body& Texture Flavor
(10%) (35%) (40%)
Control 7.0000™ 29.500™° 38.250 2
2% 6.2500°° 28.000" 34.000 0 |
4% 6.7500°" 29.750™ 29.750 " |
6% 7.2500° 29.750 = 26.750 '
8% 7.2500° 31.250 21.750 9
After 7days
Appearance Body& Texture Flavor
Treatments pp(lo%) y (35%) (40%)
Control 5.5000 °' 23.750 °© 30.250 °™
2% 7.2500 = 30.000 28.500
4% 7.0000 ™ 29.750 = 26.250 '°
6% 7.0000 ™ 30.500 = 26.250 '°
8% 7.7500 2 30.250 = 26.750 '
After 15days
Appearance Body& Texture Flavor
Treatments (10%) (35%) (40%)
Control 7.5000 29.0000 * 36.250 ® |
2% 7.0000 *° 30.0000 * 34.750 ¢ |
4% 6.0000 °° 30.750 33.250 *“°
6% 6.0000 °° 31.750 31.500 “*°
8% 5.0000 © 32.500 ¢ 30.250 %
CONCLUSION

The uses of lupine powder in yoghurt production were advantageous due
to its sensory, chemical and microbiological properties. The results indicated
that processing yoghurt with 2% lupine powder was proved to be of good
quality, long shelf life and could be kept at 4° C for 15 days. The dipping
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process of lupine powder in water didn't induce elimination completely of all
the present alkaloids in the seeds.
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