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Abstract 

Bitter lupine is one of the legumes rich in protein and antioxidants but is not acceptable because of its bitter taste. The 

present work aimed to remove alkaloids from bitter lupine seeds by using different debittering methods and used for fortified the 

biscuit product. The proximate composition, protein digestibility, and phytochemical content of lupine flour were determined. 

The physical, chemical, and sensory properties of biscuits were done. Results showed that; debittering methods increased the 

protein content of lupine flour. The highest protein content was observed in bitter lupine which was boiled for one hour. The 

ash, fiber, fat, and total carbohydrate contents of lupine flour were decreased after debittering methods. In vitro protein 

digestibility was increased significantly by debittering methods, particularly in bitter lupine soaked for 12 h. Furthermore, 

alkaloids, phenols, and antioxidants are decreased by different debittering methods. Physical properties such as the diameter 

slightly decreased and a significant increase in thickness of biscuits with different debittering methods. On the other hand, there 

is a non- significant difference between the control sample and treated samples of biscuits for all the quality characteristics 

(appearance, odor, texture, taste, and overall acceptability). Finally, the obtained results could be useful for improving the 

biscuits processing and nutrition value by utilizing debittered lupine flour as a functional food. 
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Introduction 

 

Legumes are important in the human diet because of 

their high protein content and health benefits. They provide 

energy, dietary fiber, protein, minerals, and vitamins required 

for human health (Klupsaite and Juodeikiene 2015). 

Legume seeds are food ingredients with high nutritional 

quality and a low glycemic index when compared to cereal 

(Llavata et al., 2019). It is also well known that the 

antioxidant phytochemicals which have many health 

benefits including the prevention of various diseases 

associated with oxidative stress such as cancer, 

cardiovascular disease, and diabetes (Dalaram, 2017). In 

2019, the largest lupine producers were Australia (474,629 

tons), Russian Federation (103,792 tons), and Poland 

(261,500 tons), while the production of lupine in Egypt was 

(255 tons) (FAO, 2021). Lupines can be divided into 

sweet lupine (which contains low levels of alkaloids) 

and bitter lupine (which contains higher levels of 

alkaloids). Debittering involves the elimination of 

anti-nutritional factors to improve the nutritive value 

(Erbas, 2010 and Villacres et al., 2020). The 

debittered lupine seeds can be also referred to as 

sweet lupine when the alkaloid content has been 

reduced to less than 0.2 g/kg, which is the current 

maximum permitted concentration and adequate for 

safe consumption (ANZFA, 2001). Abeshu and 

Kefale (2017) reported that cooking and soaking 

enhanced the nutrient contents and drastically 

reduced the main anti-nutrient of sweet and bitter 

lupine alkaloid content. Debittered lupine flour can 

be used in baking and in the production of pasta and 

a variety of other food products to increase their 

nutritional value and to improve aroma and texture 

(Abd El-Maasoud and Ghaly, 2018). Also, lupine 

can be a good choice for vegetarians as regards 

protein abundance (Lampart-Szczapa et al., 2006; 

Martinez-Villaluenga et al., 2006). Biscuit 

consumption is in the list of top ten daily consumed 

foods, as they are easily available and convenient to 

be enjoyed as a snack (Jauharah et al., 2014). 

Biscuits are high in carbohydrates, fat, and calorie 

but low in fiber, vitamins, and minerals which make 

them unhealthy for daily use (Serrem et al., 2011). 

There is a growing interest to improve the nutritional 

qualities of biscuits, to produce more healthy, 

natural, and functional products. Biscuit requires a 

balanced nutritional value which can be enhanced by 

fortification and supplementation with a wide variety 

of protein-rich cereal and pulses (Ahmad and 

Ahmed, 2014). 

The aim of this study is to evaluate the impact of 

debittering methods on the chemical composition and 

phytochemical contents of bitter lupine seeds. Also, 

the influence of substituted wheat flour with 10% of 

debittered lupine flour on chemical composition, 

physical, and sensory properties of biscuits product. 

 

Materials and methods 

 

1. Materials: 

 Bitter lupine seeds “Giza II” was obtained from a 

Crop Research Institute, Agriculture Research Center 

(ARC), Giza, Egypt. Wheat flour (72% extraction) 

was obtained from the south Cairo company of 

milling. Baking ingredients (Sugar, baking powder, 

butter, and sodium chloride) were purchased from a 

local market in Cairo Governorate. Chemical and 

reagents such as 2,2-diphenyl-1-picrylhydrazyl 

(DPPH), Gallic acid, catechin, phenolic acid, and 
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flavonoid standards were purchased from Sigma 

Aldrich Company, USA. Folin-Ciocalteu reagent was 

obtained from LOBA Chemie, India. All chemicals 

were of the analytical reagent grade. 

2.2. Debittering of lupine seeds:  

Bitter lupine seeds were divided into three 

groups. The first group (G1) was debittered by 

soaking for 12 h at room temperature, then boiled for 

25 minutes, soaked in water at room temperature (at 

1:3, seeds: water) with changing the water in 12 h 

intervals for 144 h. The second group (G2) was 

debittered by boiling for one hour, then soaked in 

water at room temperature (at 1: 3, seeds: water), 

with changing the water in 12 h intervals for 144 h. 

The third group (G3) was debittered by boiling for 

one hour, then soaking in 0.5% NaHCo3 (Sodium 

bicarbonate) solution, with changing solution in 12 h 

intervals for 144 h. After debittering, the seeds were 

washed gently with water, then firmly dehulled 

manually, and finally dried in the oven at 60 °C 

overnight. Dried seeds were ground into flour to get 

particles around 0.45 mm, then kept in polyethylene 

bags in the refrigerator till analysis. 

2.3. Preparation of biscuits:  
A preliminary experiment was done with 

different substitution ratios of debittered lupine flour 

to replace 5, 10, and 15% of wheat flour (72% ext.).  

The biscuits were prepared according to the method 

of AACC (2010) as follows: butter and sugar were 

mixed for 2 min until creamy color formed using a 

Molineux mixer. The whole egg and vanilla were 

added with continued mixed for 1 min. The blended 

dry ingredients (flour and baking powder) were 

mixed and sifted then added to the mixture and 

beaten for 4 min. After that, the dough was flattened 

to 0.25 cm thickness, then cut using a 5 cm diameter 

round cutter. Biscuits were transferred to a baking 

tray and baked for 15 min at 175°C. After baking, 

biscuits were left to cool and packed.  

2.4. Determination of protein digestibility (in 

vitro): 

Protein digestibility (in vitro) of each lupine 

flour sample was determined according to the 

method of Schlemmer et al. (2009).  

2.5. Chemical analysis: 

The proximate composition, i.e., moisture, crude 

protein, ash, fiber, and fat contents of lupine flour 

was determined according to the methods of AOAC 

(2016). Total carbohydrate was calculated by 

difference. 

2.6. Determination of total phenolics content 

(TPC):  

Total phenolic compounds were determined 

colorimetrically by using the Folin-Ciocalteau 

reagent according to the method of Gao et al. (2002). 

Gallic acid was used as a standard and total phenolics 

were expressed as mg GAE/100g sample (on dry 

weight basis).  

2.7. Determination of total flavonoids content 

(TFC):  

Total flavonoids content was determined 

according to the method described by Zhishen et al. 

(1999).  

2.8. Determination of carotenoids:  

Carotenoids content was determined using the 

method described in the AOAC (2016).  

2.9. Determination of antioxidant activity by using 

DPPH (radical scavenging method):  

The antioxidant activity was determined based on the 

radical scavenging ability in reacting with a stable 

DPPH free radical according to the method of 

Brand-Williams et al. (1995). 

2.10. Determination of total alkaloids by 

spectrophotometric: 

Total alkaloid content is determined by the 

spectrophotometric at 470 nm according to Shamsa 

et al (2008).  

2.11. Physical properties of biscuits: 

The diameter, thickness, and spread ratio of biscuits 

were determined according to AACC (2010).  

2.12. Color measurements: 

The color of biscuits was measured according to the 

method outlined by McGurie (1992) using a hand-

held Chromameter (model CR-400, Konica Minolta, 

Japan). The results were expressed in terms of L 

(lightness), a (redness-greenness), and b (yellowness 

-blueness). 

2.13. Sensory evaluation: 

Sensory evaluation of biscuit samples was carried 

out by ten trained panelists in the Food Technology 

Research Institute according to the method of Sudha 

et al. (2007). The panelists were asked to use the 

control biscuits as the basis for determining 

acceptance by first assigning a score (1 to 10) of 

appearance, odor, texture, taste, and overall 

acceptability.  

2.14. Statistical analysis:  

The obtained data were exposed to the 

analysis of variance ANOVA (one-way analysis of 

variance). Duncan's multiple tests at the 5% level 

were used to compare the significant differences 

between means (Steel et al. 1997).  

Results and discussion 

1. Chemical composition:  

The chemical composition of bitter and debittered 

lupine flour samples is shown in Table (1). The 

results demonstrated that the protein content of 

lupine flour significantly increased (p < 0.05) after 

different debittered processes compared with raw 

lupine flour. The highest protein content was 53.6 

g/100 g in (debittered lupine flour; DLF2), while it was 

42.4 g/100 g in the control sample. This increase is 

probably due to the loss of soluble carbohydrates, 

minerals, alkaloids, and flavonoids when the 

debittering liquid was changed. The fiber was 

significantly decreased (p < 0.05) after different 

methods compared with raw bitter lupine. Fiber 
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content was decreased from 4.47% in BLF to 3.86% 

in DLF3. Fiber decreased in debittered lupine 

because of the separation of the softened husks and 

soluble material during the debittering process. Ash 

was significantly decreased  

(p < 0.05) after different treatments compared with 

raw bitter lupine. Ash content decreased from 3.14% 

in BLF to 2.52% in DLF2. This could be attributed to 

decreased crude fiber and mineral contents by 

soaking and boiling processes. Furthermore, fat 

content decreased slightly after different processes 

compared with raw bitter lupine and ranged from 

9.88%-9.22%. This decrease is due to the removal of 

the lipid-rich embryo together with the detached 

husks. These results are in agreement with those 

obtained by Awad-Allah and Elkatry (2013) and 

Abeshu and Kefale (2017) who reported that 

debittering of lupine by soaking and boiling 

increased the protein content of bitter lupine. 

However, ash, fiber, and fat decreased by soaking 

and boiling. Carbohydrate content decreased after 

debittering processes compared to raw lupine. It 

decreased from 40.11% in BLF to 30.90 % in DLF3. 

This is due to the elimination of carbohydrates by 

changing water. These results are in agreement with 

Villacres et al. (2020) who reported decreased 

carbohydrate content of bitter lupine by soaking and 

cooking. 

 

Table 1.  Chemical composition of bitter and debittered lupine flour on dry basis (Mean ± SE). 

Treatments 

Components (%)  

Moisture *Protein *Ash *Fiber *Fat 
*Available 

carbohydrate 

BLF 

(Control) 
7.53±0.06

a 
42.40±0.14

c
 3.14±0.03

a
 4.47±0.11

a
 9.88±0.61

a
 40.11±0.38

a
 

DLF 1 7.31±0.04
b 

52.80±0.13
b
 2.55±0.03

b
 4.45±0.03

a
 9.67±0.31

a
 30.53±0.24

b
 

DLF 2 7.24±0.03
b 

53.60±0.07
a
 2.52±0.06

b
 4.35±0.04

a
 9.54±0.18

a
 29.99±0.10

b
 

DLF 3 7.26±0.10
b 

53.40±0.03
a
 2.62±0.11

b
 3.86±0.03

b
 9.22±0.17

a
 30.90±0.34

b
 

LSD  

(p < 0.05) 
0.17 0.28 0.18 0.18 1.01 0.80 

BLF: raw bitter lupine flour, DLF 1: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature, DLF 2: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at 

room temperature, DLF 3: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at room temperature 

with 0.5% NaHCO3. 

* on dry basis. 

 

The results of in vitro protein digestibility of 

bitter lupine before and after processes are 

summarized in Table (2). Results showed that in 

vitro protein digestibility significantly increase (p < 

0.05) by debittering methods that increase from 

80.55 in BLF to 82.5% in DLF1.  Soaking and 

cooking reduce the presence of antinutrients. 

furthermore, heating denatures the proteins, making 

them more available for digestion as reported by El-

Hady and Habiba (2003). The findings are in 

agreement with those reported by Cordova Ramos 

et al. (2020) who reported that the debittering 

process significantly improved the in vitro 

digestibility of proteins.  

 

Table 2.  In vitro protein digestibility of bitter and debittered lupine flour (Mean ± SE). 

Treatments Protein digestibility (%) 

BLF (Control) 80.55±0.04
c
 

DLF 1 82.5±0.04
a
 

DLF 2 82.3±0.03
b
 

DLF 3 82.25±0.06
b
 

LSD  

(p < 0.05) 
0.12 

BLF: raw bitter lupine flour, DLF 1: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature, DLF 2: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at 

room temperature, DLF 3: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at room temperature 

with 0.5% NaHCO3 

 

The results of alkaloid, flavonoid, total phenols, 

carotenoid, and antioxidant activity of raw bitter and 

debittered lupine flour samples are shown in Table 

(3). Results showed that alkaloids significantly 

decrease  

(p < 0.05) by different debittering methods. Total 

alkaloid decreased from 1.8 g/100 g in BLF to 0.11 

g/100 g in DLF1. Since the alkaloids of lupine are 

water-soluble, removal of alkaloids occurs when 

debittering liquid was changed.  The findings are in 

agreement with Abeshu and Kefale (2017) who 

reported that the alkaloid content of bitter lupine was 

significantly  

(p < 0.05) reduced by soaking and boiling. Also, 

Awad-Allah and Elkatry (2013) reported that the 

total alkaloids in bitter lupine were (1.47 g/100 g) 
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and reduced to below the detection limit (0.03 g/100 

g) by soaking and boiling. 

Flavonoids, total phenols, and antioxidant activity 

significantly decrease (p < 0.05) by different 

debittering methods, from 51.50 to 46.12 mg CE/100 

g, 248 to 238.73 mg GAE/100 g, and 29.22% to 

25.62% in BLF and DLF 3 respectively. This is due 

to the weakening of the cell wall tissue of soybean 

during the soaking process which results in the 

solubilization of bound polyphenols. This results are 

in agreement with those obtained by 

Santhirasegaram et al. (2016) who reported a 

significant reduction in flavonoids, total phenols, and 

antioxidant activity in soybean samples after soaking 

and cooking. Carotenoid content significantly 

increases (p < 0.05) by different debittering 

processes. It increased from 27.5 mg/100g in BLF to 

32.47 mg/100 g in DLF1. This could be due to the 

breakdown of the cellulose structure of the plant cell 

which improves the bioavailability of carotenoids. 

This results are in agreement with that reported by 

Azizah et al. (2009). This study revealed that 

thermal treatment enhanced the availability of the 

carotenoid. Van het Hof et al. (2000) reported that 

the processing of vegetables resulted in the 

breakdown of the cellulose structure of the plant cell 

and thus improve the bioavailability of carotenoids. 

 

Table 3. Phytochemical content and antioxidant activity of bitter and debittered lupine (Mean ± SE). 

Treatments 
Alkaloids 

g/100 g 

Flavonoids 

(mg 

CE/100g) 
 

Total phenols 

(mg GAE/100g) 

Antioxidant 

activity 

DPPH (%) 

Carotenoids 

(mg/100g) 

BLF  

(control) 

1.800±0.00
a
 51.50±0.01

a
 248.00±0.01

a
 29.22±0.04

a
 27.50±0.01

d
 

DLF 1 0.011±0.00
b
 48.00±0.01

b
 245.88±0.74

b
 26.54±0.01

b
 32.47±0.02

a
 

DLF 2 0.012±0.00
b
 47.48±0.06

c
 243.34±0.04

c
 26.39±0.04

c
 29.91±0.02

b
 

DLF 3 0.012±0.00
b
 46.12±0.01

d
 238.73±0.03

d
 25.62±0.03

d
 29.35±0.00

c
 

LSD  

(p < 0.05) 
0.04 0.09 1.02 0.09 0.05 

BLF: raw bitter lupine flour, DLF 1: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature, DLF 2: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at 

room temperature, DLF 3: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at room temperature 

with 0.5% NaHCO3 

 

Data in Table (4) presented the physical 

properties including; diameter, thickness, spread ratio 

of biscuits made from wheat flour supplemented with 

10 % raw bitter lupine and different methods. Results 

showed that the biscuits substituted with 10% lupine 

flour showed a significant increase (p < 0.05) in 

thickness and a significant reduction (p < 0.05) in 

spread ratio. on the other hand, the diameter slightly 

decreases in substituted biscuits. The thickness 

increased from 6.11 mm in the control sample to 6.69 

mm in DLF2. On the other hand, the diameter 

decreased in control from 35.1 mm to 34.72 mm in 

DLF2. Also, the spread ratio decreased from 5.75 in 

the control sample to 5.19 in DLF2. This data are in 

agreement with Chinma et al. (2012), who found 

that the addition of high protein flour sources causes 

a negative correlation between the diameter and 

spread of the cookie. Similar results had been 

reported by Jayasena and Nasar-Abbas (2011) who 

reported that increased the thickness and decreased 

the diameter and spread ratio in lupine flour 

incorporated biscuits.

 

Table 4.  Physical properties of biscuits fortified with debittered lupine (Mean ± SE). 

Treatments Diameter (mm) Thickness (mm) 
Spread 

Ratio 

Control 35.1±0.14
a
 6.11±0.01

b
 5.75±0.00

a
 

DLF 1 34.76±0.01
b
 6.66±0.01

a
 5.22±0.01

b
 

DLF 2 34.72±0.01
b
 6.69±0.03

a
 5.19±0.01

b
 

DLF 3 34.73±2.09
b
 6.68±0.03

a
 5.2±0.03

b
 

LSD  

(p < 0.05) 
0.2 0.06 0.05 

Control: 100% wheat flour, DLF 1: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature, DLF 2: Bitter lupine boiled 1 h, debittered by changing the water every 12 

h at room temperature, DLF 3: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at room 

temperature with 0.5% NaHCO3 
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Color values (L, a, and b) of biscuits are 

represented in Table (5). The results showed that the 

L value significantly decrease (p < 0.05) in biscuits 

substituted with debittered lupine flour. The lowest 

value was observed in DLF1(79.46) relative to the 

control sample (83.44). While the a value 

demonstrated a significant increase (p < 0.05) in 

debittered lupine flour. The highest a value was 

observed in DLF1(1.58) relative to the control 

sample (0.13). As well as, the a and b values 

significantly increase (p < 0.05) in biscuits 

substituted with debittered lupine flour, and the 

highest observed ratio was (39.78) in DLF1 relative 

to the control sample (34.86). These results are in 

agreement with those obtained by Jayasena and 

Nasar-Abbas (2011) who reported that the 

replacement of wheat flour with lupine flour affected 

both dough and biscuit colors. Also, Mota et al. 

(2020) found that lightness L values decreased, 

generally, for the cookies supplemented with the 

lupine extract.  They attributed these changes to the 

maillard reaction, as proteins and sugars initiate a 

complex cascade of reactions during heating (higher 

than 100 ºC), producing the darker color. Taha et al. 

(2006) reported that the L value of biscuits decreased 

and the b value increased when wheat flour was 

replaced with broad bean flour at a 12% level. 

Lupine flour is naturally yellower than wheat flour 

owing to its high carotenoid contents (Wang et al., 

2008).  

 

Table 5.  Color measurement of biscuits fortified with debittered lupine flour (Mean ± SE). 

Treatments L* a* b* 

Control 83.44±0.34
a
 0.13±0.04

c
 34.86±0.35

c
 

DLF 1 79.46±0.56
d
 1.58±0.01

a
 39.78±0.26

a
 

DLF 2 80.71±0.39
c
 1.32±0.12

b
 38.89±0.01

b
 

DLF 3 81.96±0.04
b
 1.21±0.02

b
 38.09±0.13

b
 

LSD  

(p < 0.05) 
1.06 0.18 0.64 

Control: 100% wheat flour, DLF 1: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature, DLF 2: Bitter lupine boiled 1 h, debittered by changing the water every 12 

h at room temperature, DLF 3: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at room 

temperature with 0.5% NaHCO3 

 

The chemical composition of biscuits formed 

from wheat flour and that substituted with 10% of 

debittered lupine flour is shown in Table (6). 

Moisture content significantly decreased (p < 0.05) 

in biscuits substituted with debittered lupine flour of 

different processes. It decreased from 5.82% in 

control to 4.93% in DLF 3. The protein content 

significantly increases  

(p < 0.05) in different processes. The protein content 

was increased from 9.82 % in control to 14.2% in 

DLF2. The Ash content increased significantly (p < 

0.05) in different processes. The Ash content was 

increased from 0.62% in control to 0.82% in DLF3. 

The Fiber content also increased significantly (p < 

0.05) in different processes. The fiber content was 

increased from  

0.23 % in control to 0.72% in DLF2. As well as fiber 

content, the fat content increased significantly (p < 

0.05) in different debittering processes. The fat 

content increased from19.29 % in control, while it 

increased to 19.77 % in DLF1. Results of 

carbohydrates showed it decreased significantly  

(p < 0.05) in different processes. it was 70.05% in 

control and it decreased to 64.65% in DLF1. These 

results are in agreement with that obtained by Abd 

El-Maasoud and Ghaly (2018) who found a 

significant increase in protein, ash, fiber, and fat and 

a decrease in carbohydrate in biscuit samples 

substituted with lupine flour.  

 

Table 6.  Chemical composition of biscuits fortified with debittered lupine flour (Mean ± SE). 

Treatments 
Components (%) 

Moisture *Protein *Ash *Fiber *Fat *Carbohydrate 

Control 5.82±0.01
a
 9.82±0.01

c
 0.62±0.03

b
 0.23±0.03

c
 19.29±0.06

c
 70.05±0.05

a
 

DLF 1 4.97±0.03
b
 14.12±0.00

b
 0.81±0.00

a
 0.65±0.00

b
 19.77±0.03

a
 64.65±0.03

b
 

DLF 2 4.96±0.01
b
 14.20±0.00

a
 0.81±0.03

a
 0.72±0.03

a
 19.65±0.04

b
 64.67±0.03

b
 

DLF 3 4.93±0.03
b
 14.18±0.03

a
 0.82±0.03

a
 0.64±0.00

b
 19.56±0.01

b
 64.80±0.07

b
 

LSD  

(p < 0.05) 
0.06 0.04 0.07 0.06 0.11 0.14 

Control: 100% wheat flour, DLF 1: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature, DLF 2: Bitter lupine boiled 1 h, debittered by changing the water every 12 

h at room temperature, DLF 3: Bitter lupine boiled 1 h, debittered by changing the water every 12 h at room 

temperature with 0.5% NaHCO3. 

* on dry basis. 
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3.2. Organoleptic characteristics: 

Organoleptic characteristics of biscuits formed 

from wheat flour and that substituted with 10% of 

debittered lupine flour are shown in Table (7). 

Results showed that there were non-significant 

differences (p>0.05) between the control sample and 

biscuits substituted with debittered lupine flour 

samples in appearance, odor, texture, and taste. The 

score ranged from 9.4 to 9.8, 9.3 to 9.8, 9.2 to 9.7, 

and 8.5 to 9.8 in DLF3 and control samples, 

respectively. However, a non-significant difference 

for the overall acceptability between the control 

sample (9.7) and debittered biscuit samples DLF1 

(9.35), and DLF2 (9.05). Except for DLF3 which had 

the least overall acceptability (8.35). Results are in 

agreement with those obtained by Abd El-Maasoud 

and Ghaly (2018) who reported that biscuits formed 

from the replacement of wheat flour with SLF up to 

level 8% had good sensory properties. While, 

Abdelrahman, (2014) found that sensory 

acceptability of the cake formed from the 

replacement of wheat flour with lupine flour was 

satisfactory up to 10% concentration of lupine flour. 

 

Table 7.  Sensory evaluation of biscuits fortified with debittered lupine flour (Mean ± SE). 

Treatments 
Appearance 

(10) 

Odor 

(10) 

Texture 

(10) 

Taste 

(10) 

Overall 

acceptability 

(10) 

Control 9.8±0.42
a
 9.8±0.42

a
 9.7±0.67

a
 9.8±0.42

a
 9.7±0.48

a
 

DLF 1 9.7±0.42
a
 9.5±0.71

a
 9.65±0.47

a
 9.35±0.82

ab
 9.35±0.67

a
 

DLF 2 9.45±0.68
a
 9.5±0.85

a
 9.2±0.89

a
 8.8±1.03

b
 9.05±0.80

a
 

DLF 3 9.4±0.70
a
 9.3±1.25

a
 9.2±0.92

a
 8.5±0.97

b
 8.35±0.88

b
 

LSD  

(p < 0.05) 
0.52 0.78 0.69 0.77 0.66 

Control: 100% wheat flour, DLF 1: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature, DLF 2: Bitter lupine boiled 1 h, debittered by changing the water every 12 

h at room temperature, DLF 3: Bitter lupine soaked for 12 h then boiled for 25 minutes debittered by changing the 

water every 12 h at room temperature 

 

Conclusion 

 

In this study, the effect of different debittering 

methods on chemical composition and 

phytochemical in bitter lupin seeds was evaluated. 

Debittering led to a significant increase in protein 

content, while the ash, fiber, fat, available carbohydrate, 

and alkaloids contents of lupine flour were decreased. Also, 

in vitro protein digestibility significantly increased in DLF1. 

The biscuits made from DLF treatment had good overall 

acceptability with a non-significant difference in appearance, 

odor, texture, and taste than that made from the control 

sample, furthermore it was a high nutritional value.  
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 للبدكويت المدعم بالترمس المر و الحديةالفيزيوكيميائية الخواص 

 ١محمد خيري مرسي ،٢زهرة العلا محمود محمد ،١أشرف مهدي شروبة ،١احمد إبراهيم الدسوقي ،٢جيهان محمود مصطفى

 مصر. ،١٣٧٣١ ميؽبيةق بظيا،جامعة  الزراعة،كمية  الغذائية،قدػ الصظاعات  - ١
 مصر. الجيزة، الزراعية،مركز البحؽث  ،الأغذيةمعيد بحؽث تكظؽلؽجيا  - ٢

 
الدراسة التخمص  ىذهغير مقبؽل بدبب مرارتو. لذا تدتيدف  ومضادات الأكددة و لكظ و يعتبر الترمس الطر واحدا مؼ البقؽليات الغظية بالبروتيؼ

قابمية ال ص الفيزيائية و الكيطيائية واؽ دراسة الختػ  .البدكؽيتانتاج  فيستخدامو ا مختمفة و عدة طرق ب الترمس الطر يالطؽجؽدة ف مؼ القمؽيدات
دقيق لمحتؽى البروتيؼ  يحدوث زيادة معظؽية فطرق التخمص مؼ الطرارة أدت إلى جطيع . أظيرت الظتائج أن الطر بروتيؼ لدقيق الترمساليضػ ل

الرماد  محتؽى ي ممحؽظ فض انخفاقد حدث  ة. والترمس الطر الذي تػ غميو لطدة ساع دقيق يفبروتيؼ ال مؼ محتؽى أعمى لؽحظ كطا الترمس. 
بروتيؼ خاصة في الترمس القابمية ىضػ ي ف زيادة معظؽيةكانت ىظاك و الطرارة  نزع دقيق الترمس بعد عطميات يوالألياف والدىؽن والكربؽىيدرات ف

مؼ خلال طرق نزع و مضادات الأكددة  الفيظؽلات القمؽيدات،تؽى حم يممحؽظ فنخفاض ا حدثعلاوة عمى ذلغ . ساعة ١٢الطر الطظقؽع لطدة 
 يالقطر و زيادة معظؽية ف يف ي دعػ بالترمس مظزوع الطرارة نقص غير معظؽ طية لعيظات البدكؽيت الئأوضحت الخصائص الفيزيا. الطرارة الطختمفة

 يفبالترمس مظزوع الطرارة  ةالطدعطعيظات ال و كظترولالة عيظبيؼ  ةق معظؽيو الخصائص الحدية لمبدكؽيت عدم وجؽد فر  نتائج أظيرت كطا. الدطغ
في انتاج  ةالترمس مظزوع الطرار ن استخدام دقيق أالظتائج أظيرت   (.الطعػ والقبؽل العام القؽام، الرائحة، الطعير،)ة الحديخصائص الجطيع 

 لمبدكؽيت. ةالغذائي القيطةزيادة  و ةتحديؼ الخصائص الحديأدى الي  البدكؽيت
 

 .ةالحدي ائية،يزيائية، الكيطيالفالخصائص  ،البدكؽيت ،طرق نزع الطرارة ،القمؽيدات ،الترمس الطر الدالة: الكلمات


