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Abstract
Shortbread Cookies are form of Confectionary products usually dried to a low moisture Content. This study investigated the proximate composition and sensory properties of shortbread Cookies produced from Wheat, Soybean and Carrot flour blends at different proportion (include the ratio for proper understanding e.g 100% wheat flour e.t.c. The proximate Composition ranged from 6.34 - 8.41%, 6.34 - 7.68%, 1.73 - 2.12%, 2.05 -2.48%, 7.47-11.90% and 69.72 - 76.07% for moisture, fat, ash, fibre, protein and Carbohydrates, respectively, Significant differences (p<0.05) existed among the test samples in all the parameters except in fibre where Sample D and E did not differ Significantly  (p>0.05). The partial substitution of wheat with Soybean and carrot flour increased the fat, ash, fibre and protein contents of the Cookies test Samples. Results obtained, showed that the sensory panelists scores ranged between 5.35 and 6.70 for appearance, 5.60 and 7.80 for aroma, 5.20 and 8.05 for taste; 5.45 and 7.50 for texture; 5.55 and 8:25 for overall acceptability. The test sample from formulation B had the highest score of 8.11 (liked very much) in all the parameters checked and was the most acceptable by the panelists of the entire test sample.
Keywords: Shortbread cookies, Soybean, Carrot, Sensory attribute and Proximate    Composition.                                       
1.0 Introduction
Shortbread cookies are forms of confectionary products usually dried to low moisture content (Okaka, 2009). Shortbread also known as shortie is a traditional Scottish biscuit usually made from one part of sugar, two parts of butter and three parts of plain wheat flour. Shortbread does not contain leavening agent such as baking powder or baking soda. Compare to biscuit, they tend to be larger with softer chewer texture. Shortbread cookies are made from dough by combining flour, fat and sugar. Additional ingredients that can be used include eggs or yolks, cream, flavours and chemical leavening agents (Anete et al., 2024). 
Wheat is one of the world's most commonly consumed cereal grains. It comes from a type of grass (Triticum) that is grown in countless varieties worldwide. The most commonly grown is common wheat (Triticum aestivum) (Bass, 2018). However, wheat is  considered a good source of calories, mineral, B-group vitamins and dietary fibre (Shewry et al., 2012), but its protein is of lower nutritional quality when compared to milk, soybean, pea and lupin beans, proteins as its protein is deficient in essential amino acid such as lysine and threonine (Jidani and Onwubali, 2019). Wheat is a staple cereal worldwide. Raw wheat berries can be grounded into flour or using hard durum wheat only,  can be grounded into semolina, germinated and dried creating malt, crushed or cut into cracked wheat , parboiled (or steamed) dried, crushed and rebrand into bulgur or also known as groats.
Soybean (Glycine max) is one of the most important oil and protein crops of the world. (Islam et al., 2017). Soybean contains 30 to 40% protein with a good source of all indispensable and amino acids (Serrem et al., 2011). The protein content of soybean is about 2 times of other pulses, 4 times of egg 12 times of milk. Soybean has 3% lectin, which is helpful for brain development. It is also rich in calcium, phosphorus and vitamin A, B, C and D, it is then referred to as "protein hope of the future" (Islam et al., 2017). Moreover, isoflavone are effective cancer preventive agent for lowering risks of various cancers (El Gharras, 2009).  Evidence also points to the beneficial effects of soy isoflavone in prevention of cardiovascular disease (El Gharras, 2009). The potential health benefits of soy-isoflavones include prevention of osteoporosis via phytoestrogen effects of isoflavone, and prevention of neovascularization in ocular conditions (Zhu et al., 2005).
Carrot (Daucus carota L.) is the most important crop of Apiaceae family. It is a root vegetable that has world-wide distribution. Carrots were first used for medical purposes and gradually used as food. It originated in Southwestern Asia in the Afghanistan region (Koley et al., 2014). The colors of the carrot root flesh may be white, yellow, orange, red, purple, or very dark purple. A rapid rise in the popularity of orange carrots was observed with the recognition of its high pro-vitamins content (Simon, 2000). Carotenoids and anthocyanins are the major antioxidant pigments found in carrots. Carotenoids are the yellow, orange, or red colored phytochemicals found in most yellow and orange fleshed cultivars. The widely used orange carrot is high in α- and β-carotene and is a rich source of pro-vitamin A. Yellow carrot is due to lutein which plays an important role in prevention of macular degeneration (Dias, 2012). The red water-soluble anthocyanin pigment and the red water- insoluble lycopene pigment present in the roots of some cultivars do not contribute to the pro- vitamin A content. Red carrot color is due to its high lycopene content (Dias, 2012).
Wheat flour is the major ingredient utilized in the production of wheat based products. As a result, about 97% of wheat used for producing this wheat based products are imported (Nwanekezi, 2016). Its price gets more exorbitant by day, due to high import duties and this has resulted to our country spending a whole lot of money in wheat importation. Apart from being a good source of calories and other nutrients, wheat is considered nutritionally poor, as cereal proteins are deficient in essential amino acids such as lysine and threonine (Dhringa and jood, 2001), hence the need for supplementation of wheat flour with staples such as legumes and vegetables to improve the nutritional quality of wheat based products. This work is therefore aimed at determining the proximate composition and sensory properties of shortbread cookies produced from blends of wheat, soybean and carrot flour.
2.0 Materials and Methods
2.1   Raw Material Collection
Wheat flour, soybean seeds and carrot were purchased from Eke-ukwu market, Owerri Municipal, Imo state, Nigeria. Equipments used for the processing were obtained from Food Processing Laboratory, Department of Food Science and Technology, Imo State Polytechnic, Omuma, Oru East, Imo state, Nigeria. 
2.2     Sample Preparation
2.2.1    Preparation Soybean Flour
The method as described by Gilman et al., (2013) was used. Five hundred grams (500g) of soybean seeds was sorted and cleaned manually. It was washed and parboiled for 45 minutes. Then the seeds were dehulled and then oven dried (Model DHG-9053) at 55 °C for 6 h. the seeds were milled using an attrition mill to obtain the soybean flour. It was sieved and packaged in an airtight container, labelled and stored in a cool dry place for further usage.                              
2.2.2    Preparation for Carrot Flour
The method as described by Marvin (2009) was used in the preparation of carrot powder. One kilogram (1kg) of the carrot fruits were washed in portable water, peeled, sliced into 56mm thickness. The sliced carrots were blanched for 3 minutes in hot water (80oC). The blanched carrots were immediately cooled by exposing to air and dried in a moisture extraction oven (Model DHG-9053) at 50°C for 6 h. it was then milled and sieved with muslin cloth of aperture size 0.150 µm. It was packaged in an airtight container for further usage. 
2.2.3 Formulation of Composite Flour Blends
The shortbread cookies were produced using the flour blends (Wheat, Soybean and Carrot flour blends) in the Table 1. (Tell us how you come about this formulation)
2.2.3 Production of Shortbread Cookies
Shortbread was produced using the method described by Darman et al. (2020) with slight modification. The ingredients (%) as listed in Table 2 were mixed using electric mixer (Model 28a-Bl England). Margarine and powdered sugar were first mixed until fluffy. Powdered milk, milk flavor and vanilla flavor were added to the mixture. Exactly 240g of flour blends was added to form dough and thoroughly mixed until stiff dough was formed.  The dough was rolled out, cut into desired shapes of uniform thickness and baked in a pre-heated oven at 190oC for 15 min. The shortbread biscuit was allowed to cool and then packaged in a transparent polyethylene bag.
2.3 Proximate Analysis
Determination of proximate composition of flour samples 
Moisture, fat, crude fibre, protein, ash and carbohydrates content of the shortbread cookies were determined according to the methods of AOAC (2015).

2.3.1 Moisture Content Determination
Two grams of each of the sample was weighed into dried weighed crucible. The samples were put into a moisture extraction oven at 105oC and heated for 3 h. The dried samples were put into desiccators, allowed to cool and reweighed. The process was reported until constant weights were obtained. The difference in weight was calculated as a percentage of the original sample.
Percentage moisture (%)  							         1
Where:
W1 = Initial weight of empty dish 
W2 = Weight of dish + un-dried sample
 W3 = Weight of dish + dried sample

2.3.2 Fat Content Determination 
Two grams of each of the sample was loosely wrapped with a filter paper and put into the thimble which was fitted to a clean round bottom flask, which has been cleaned, dried and weighed. The flask contained 120 ml of petroleum ether. The sample was heated with a heating mantle and allowed to reflux for 5 h. The heating was then stopped and the thimbles with the spent samples kept and later weighed. The difference in weight was received as mass of fat and is expressed in percentage of the sample.
Percentage fat (%)								          2
Where:
W1 = weight of the empty extraction flask
W2 = weight of the flask and oil extracted
W3 = weight of the sample

2.3.3 Crud Fibre Determination
Two grams (2 g) of each sample and 1g asbestos was put into 200 ml of 1.25 % of H2SO4 and boiled for 30 minutes. The solution and content then poured into Buchner funnel equipped with muslin cloth and secured with elastic band. This were allowed to filter and residue were then put into 200 ml boiled NaOH and boiling continued for 30 minutes, then transferred to the Buchner funnel and filtered and washed thoroughly with hot distilled water. The precipitates were then rinsed twice with alcohol and thrice with petroleum ether. The residues obtained were scrapped into a clean weighed crucible and dried in the moisture extraction oven to a constant weight. The crucibles were removed, cooled in desiccators and re - weighed (Afiukwu et al., 2013). Then, difference of weight (i.e. loss in ignition) is recorded as crucible fibre and expressed in percentage crude fibre.
 Percentage Crude Fibre (%)							          3
Where:
W1 = weight of sample before incineration
W2 = weight of sample after incineration
W3 = weight of original sample

2.3.4 Crude Protein Determination 
The micro kjeldahl method described by A.O.A.C (2015) was used. Two grams of each of the samples was mixed with 10ml of concentrated H2SO4 in a heating tube. One table of selenium catalyst was added to the tube and mixture heated inside a fume cupboard. The digest was transferred into distilled water. Ten-millimeter portion of the digest mixed with equal volume of 45 % NaOH solution and poured into a kjeldahl distillation apparatus. The mixture was distilled and the distillate collected into 4 % boric acid solution containing 3 drops of methyl red indicator. A total of 50 ml distillate was collected and titrated as well. The sample was duplicated and the average value taken. The Nitrogen content was calculated and multiplied with 6.25 to obtain the crude protein content. This is given as: 
 Percentage Nitrogen (%) 							          4
Where:
N= Normality of the titrate (0.1N)
VF= Total volume of the digest= 100 ml
T= Titre Value
Va= Aliquot Volume distilled

2.3.5 Ash Content Determination
Two grams of each of the samples was weighed into a crucible, heated in a moisture extraction oven for 3 h at 100oC before being transferred into a muffle furnace at 550oC until it turned white and free of carbon. The sample was then removed from the furnace, cooled in a desiccator to a room temperature and reweighed immediately. The weight of the residual ash was then calculated as ash Content.
    					         5                                         
2.3.6 Carbohydrate Content Determination
The Nitrogen free method described by Onwuka (2018) was used. The carbohydrate was calculated as weight by difference between 100 and the summation of other proximate parameters as Nitrogen free Extract (NFE) percentage carbohydrate
Nitrogen Free Extract (%) = 100- (m +p + F1 + A + F2)					       6
Where:
m = moisture
p = protein
F1 = Fat
A = ash
F2= Crude fibre

2.4 Sensory Evaluation
The sensory evaluation of the shortbread cookies was carried out according to the method described by Iwe (2014). A total of 25 semi-trained panelists performed the sensory test to assess the appearance, taste, aroma, texture, and overall acceptability of the bread on 9-point Hedonic scale (1=dislike extremely and 9=like extremely). All shortbread cookies samples were separately coded and presented to the panelists on a tray in individual booths to avoid bias. A questionnaire describing the quality attributes of the shortbread was given to each panelist. The panelists were provided with potable water to rinse their mouth between evaluations. 
2.5 Statistical analysis 
The experimental data generated from various study were statistically analyzed using Statistical Package for Social Sciences (SPSS) computer software (IBM SPSS version 23). Analysis of Variance (ANOVA) was performed to detect significant differences (p<0.05) among sample means. Means was separated using Least Significant Difference (LSD) test.  



3.0 Result and Discussion
3.1 Nutritional Composition of Shortbread Biscuit from Wheat-Soybean-Carrot Flour    
      Blends
Table 3 shows the mean proximate composition of shortbread cookies produced from wheat, soybean and carrot flour blends. The moisture was low in all the samples but was significantly (p<0.45) lower in 100% wheat flour sample. The value ranged from 6.99 to 8.41. These values were in close range to the values reported previously by Okudu et al., (2020) for biscuit produced from finger millet, soybean and carrot flour. Low moisture content obtained in this study could be a function of their fibre contents. Fibre is known to play significant role in reducing water retaining capacity of bakery products (Usman et al., 2015). The moisture obtained was less than 10%. This implies that the product will have a long shelf life as moisture of ≤10% is said to enhance packaging, general acceptability and shelf life of bakery products (Makker and Backer, 1996). The findings on moisture content were in agreement with the results earlier reported by Nalawada, (2015). The same trend of increase was observed in the fat content as a percentage of inclusion of soya bean and carrot flour was increased.  The value range from 6.34% to 7.68% with sample E,  having the highest value of 7.68% and sample A, (100% wheat flour) having the least value of 6.34. There were significant (p<0.05) differences among the samples. The increase in the fat content observed in this study could be attributed to increase in the percentage inclusion of soybean flour which could have attributed to the increments. The increase in Ash content was also observed as the percentage of substitution with soya bean and carrot flour was increased the least value was observed in sample A (100% of wheat flour) while the highest value was observed in sample E.  This increase in values of ash was expected due to the inclusion of soybean and carrot flour.  This addition added to the mineral elements of the shortbread cookies. A similar trend was observed by Ogo et al., (2021) for biscuit produced some with supplemented with watermelon rinds and orange pomace flour blends. The value ranged from 1.73% to 2.12% with sample E having highest value of 2.12% while sample A (100% wheat flour) had the lowest value of 1.73. This value differed significantly (p<0.05) from each other except sample A and B where no significant difference was not observed.  The fiber content of the samples as increased as the percentage substitution with soybean increased. The addition of soybean and carrot flour to wheat resulted in significant increase in the protein contents of the shortbread cookies samples. The values ranged from 7.47% to 11.90%.  Sample E had the highest value of 11.90% while sample A (100% wheat flour) had the lowest value of 7.47% significant difference existed among these samples. The higher protein content observed in the sample containing higher percentage soybean was obviously a consequence of high protein of soybean flour as Soybean flour is known to contain (35 - 45%) protein (Sucheta et al., 2014).The carbohydrate (CHO) content of the shortbread cookies ranged from 67.41% to 76.07%. Sample E (60: 20: 15) formulation had the least carbohydrates content (67.41%) while the 100% wheat flour samples had the highest carbohydrate content. There was significant difference among the samples. The incremental levels of the substituent flour  (soybean) in the other samples may have accounted for the gradual reduction in the other value of carbohydrate when compared with the control sample due to diluting effect of other non- wheat flour on the overall carbohydrate content (Ohaegbulem et al., 2023).
3.2 Sensory Properties of Shortbread Cookies from Blends of Wheat-Soybean-Carrot Flour 
      Blends
Presented in Table 4 are The mean sensory scores of shortbread produced from wheat-soybean-carrot flour blends is displayed in Table 4. The scores of their appearance ranged from 5.35 to 7.45 with sample B (90:5:0) having the highest score of 7.45 and sample E (65:20:15) having the lowest score of 5.35. The poor preference of sample E (65:20:15) could be attributed to the high percentage inclusion gcfhuvon of Soybean and carrot flour resulting to which might have caused excess browning. The browning appearance is always associated with baked goods. There was no significant (p>0.05) difference between sample A and B (90:5:0), and among samples, C (85:10:15), D (75:15:10) and E (65:20:15). These scores where comparable with the scores of 6.47 to 8.47 previously reported by Ukeyima et al., (2019). The appearance of Sample B (5% Soybean inclusion was superior to the other samples and was most preferred. The aroma scores of the shortbread samples ranged from 5.75 to 7.80 with sample A(100% wheat flour) having the highest score of 7.8 and sample C(85:10:5) having the lowest value of 5.60 . Significant (p<0.05) difference existed between sample A (100% wheat flour) and sample B (90:5:0), while sample C (85:10:5), D (75:15:10) and E(65:20:15)) did not differ significantly (p>0.05) from each. Aroma is an important attribute in sensory evaluation due to its ability to put off or attract bring customers to buy such product. From the scores for aroma in this study, it showed that sample A (100% wheat flour) was most preferred by the panelists. Significant p (<0.05) difference was observed among the samples in terms of taste except between sample B(90:5:0), and D(75:15:10). The scores ranged from 5.55 to 8.05. The preference for taste was high for shortbread from sample A (100% wheat flour) followed by sample B (90:5:0). The increase in percentage inclusion of Soybean and carrot flour did not adversely affect the taste of the shortbread from the panelist rating. Taste is an important sensory attribute of any food because of its influence on acceptability of any product which has the highest impact as far as market success of product is concerned (Ukeyima et al., 2019). Shortbread without any substitution produced from (100% wheat flour) rated high in texture but did not differ significantly (p>0.05) from sample B (5% substituted Soybean flour) but differ significantly from samples, C (85:10:5) D (75:15:10) and sample E (65:20:15). The shortbread cookies from sample A (100% wheat flour) had the highest score of 7.50 (moderately) while sample C and E, had the lowest value of 5.45 (neither like nor dislike) and were least preferred. The observation with regard to texture was in agreement with the findings of Olapade and Adeyomo, (2014) for shortbread produced from blends, wheat, casava and cowpea flour. No significant (p>0.05) difference existed between sample A (100% wheat flour) and sample B (90:5:0), also among sample C (85:10:5), D (75:15:10) and E (65:20:15).  In overall acceptability, the scores ranged from 5.55 to 8.25 with the cookies from sample A (100% wheat flour) having the highest score of 8.25 (likely very much) and sample C (85:10:5) having the lowest scores of 5.55 (neither like nor dislike). From the scores of the panelist ratings, it could be remarked that 5% substituted Soybean was most preferred since its rating and that of 100% wheat flour were same.
4.0 Conclusion
The production of shortbread cookies from wheat, soybean and carrot flour blends was successfully carried out in this study. From the results of the proximate composition carried out, the addition of soybean and carrot flour to wheat in shortbread cookies production resulted in significant improvement in the protein, crude fibre, crude fat and ash when compared to 100% wheat shortbread cookies. The test sample from formulation B (95:5:0, wheat- soybean- carrot flour)) had the highest score of 8.11 (liked very much) in all the parameters checked and was the most acceptable by the panelists of all the test samples.




Table 1: Formulation of Flour (%) Blends
	Samples
	Wheat
	Soybean
	Carrot

	A
	100
	0
	0

	B
	95
	5
	0

	C
	85
	15
	5

	D
	75
	15
	10

	E
	65
	20
	15


Keys:  
A = 100: 0: 0 (wheat flour: soybean: carrot)
B = 95: 5: 0 (wheat : soybean: carrot)
C = 85: 10: 5 (wheat : soybean :carrot)
D =75: 15: 10 (wheat : soybean : carrot)
E =65: 20: 15 (wheat : soybean :carrot)


Table 2: Recipe for Shortbread Cookies Production	
	Recipe
	Quantity (%)

	Flour
	40

	Baking fat
	29

	Sugar
	23

	Milk Powder
	3

	Milk favour
	0.3

	Vanilla flavor
	0.3

	Corn flour
	7



Table 3 Proximate Compositions (%) of Shortbread Produced from which Soya Bean and 
 Carrot Flour
	Samples/ Parameters
	A
	B
	C
	D
	E

	Moisture
	6.34e±0.003   
	6.91d±0.02            
	7.43c±0.01           
	8.05b±0.02            
	8.41a±0.0

	Fat
	6.34d±0.02         
	6.81c±0.01        
	6.88c±0.04      
	7.33b±0.02
	7.68a±0.30

	Ash
	1.73d±0.04       
	1.77d±0.02        
	1.89c±0.01       
	2.00b±0.01      
	2.12a±0.10

	Fibre
	2.05c±0.01        
	2.08c±0.02        
	2.26b±0.02       
	2.38a±0.01      
	2.48a±0.12

	Protein 
	7.47e±0.04        
	8.33d±0.03       
	9.11c±0.02          
	10.51b±0.02   
	11.90a±0.11

	Carbohydrate
	76.07a±0.08      
	74.11b±0.04
	72.43c±0.06            
	69.72d±0.03
	67.41e±0.43



Values are means of ±SD of triplicate determination. Mean values with different superscript with the same row are significantly (p<0.05) different.
Keys:
A =100% (wheat flour)
B = 95:5:0 (Wheat-soybean-carrot)
C = 85:10:5 (Wheat-soybean-carrot)
D = 75:15:10 (Wheat-soybean-carrot)
E = 65:20:15 (Wheat-soybean-carrot)


Table 4:  Sensory Properties of Shortbread Cookies Produced from Wheat-Soybean-Carrot Flour
	Samples /Parameters
	A
	B
	C
	D
	E
	LSD

	Appearance
	6.70ab                
	7.45a          
	6.10bc
	5.85bc
	5.35c
	1.03

	Aroma
	7.80a
	6.80b
	5.60c
	5.20bc
	5.75c
	0.66

	Taste
	8.05a
	6.90b
	5.20d
	6.25bc
	5.55cd
	0.77

	Texture
	7.50a
	6.85ab
	5.45c
	5.95bc
	5.45c
	1.04

	Overall acceptability
	8.25a
	8.11a
	5.55b
	6.20b
	5.85b
	0.81



Mean values with different superscript with the same row are significantly (p<0.05) different
Keys:
A = 100:0:0 (wheat: soybean: carrot)
B = 95:5:0 (wheat: soybean: carrot)
C = 85:10:5 (wheat: soybean: carrot)
D = 75:15:10 (wheat: soybean: carrot)
E = 65:20:15 (wheat: soybean: carrot)
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