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Abstract  

Plant-based milk alternatives is similar milk due to their nutritious 

content, bioavailability and environmental sustainability as an 
inexpensive alternative in developing countries or cow’s milk is 

insufficient. Potato milk is a novel substitute, due to it is a better source 

of protein, vitamins and minerals. It consume as functional food due its 

antioxidants and phytochemicals content. This study aimed to assess the 
addition of white potato milk and sweet potato milk as an alternative to 

animal milk and an effective probiotic on the quality and nutritional 

characteristics of cake. Alternative milk was prepared of potato and sweet 

potato. Chemical, physical and sensory properties were determined. 
Results showed significant differences between potato milk, sweet potato 

milk and buffalo milk. Protein recorded (4.2 %, 9.8 % and 3.2 %). Fat 

and ash content had high (2.9 % and 1.1%) in potato milk compared to 
buffalo milk (2.1% and 0.8%). Also magnesium, potassium, zinc and iron 

were (41.7, 210.6, 1.8 and 0.8 mg) compared to buffalo milk (30.3, 165.9, 

0.24 and 0.14 mg). Sweet potato milk had the highest values in sensory 

evaluation, taste, flavor and texture were (9.4, 9.7 and 9.5) compared to 
potato milk (7.4, 8.3 and 8.0), but color and overall acceptability values 

in potato milk were high results (9.4 and 8.2) compared to sweet potato 

milk (7.7 and 7.3).  Physical properties were acceptability. Conclusion: 
Potato milk can be as a functional food, alternative milk and an effective 

probiotic on the quality and nutritional characteristics of cake. 

Key words: Plant based milk, potato, potato milk, sweet potato milk.  

 الملخص العربي 
ي ب ادددا ليبادددنلر   رحدددهل يغبيدددنلن لي بددد    يعب  ددده   ابددد    ا يعدددل ليب ادددا ليبدددد     دددلي ا 

لي ذلئيدد   ليائدد ئب ليوانينويدد  مل دديللا  ليواخدد   مليدديالب ليب اددا ليبددد    يدد  ليو ددلل  ليب ايدد  
كوددل غ رادده اأ ددع مم يعددلب يب يدد  . اددا ليد ددهط يعددل . اددا ليدهدد در  ددل غ ول ددل   ردد  ائددل  

ي  ك  ي دذل  مييبد   يدوا ابيدنلن ادن اضد .ل  ميضغ ي وهم ان  ليباي اابد   مليغعد . ط  ديس ل د
ل كيدددلا مليغدددنل. ليييغي ئيددد  ليبد  يددد ط يدددذل ةدددليأ ةدددذن ليل ل ددد  طيددد  م ددده ط ددد ي  . ادددا ليدهددد در 
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ليويض   م. اا ليده د  ليب نا يول غ يب اا ليبانل  ماعدز  .ادنف يعد ل   د  ليئدب   ليبن يد  
ر مليده ددددد  ليب ددددنا  يددددذيض  بل ددددل م ليي ذملدددد  ي ييددددضط  ددددس  بضدددداه . اددددا  ددددل غ اددددن ليدهدددد د

ليائ ئب ليييغي ئي   ليبازل ئي  مليبيي ط مي ه  ليبيد ئ  لتدي م اعبدنف  دان . ادا ليدهد در 
٪ م 9ط8٪ م 4ط2؛ يي ردددأ  ددديس ليوددددهم ان   ج ان دددد م. ادددا ليده دددد  ليب ددددنا ا   رددد   ب ادددا لي

ر ا   ردد   ب اددا ٪ ( يدد  . اددا ليدهد د.11٪ م 8ط4٪( م يد   ابيددنف ليددلةن  مليهاد .   4ط2
٪(   يغدد  ي رددأ  دديس ليغ ربييددانب  ليون   ددانب  ليزرددض مليبل ددل اه بعدد  9ط8٪ م 1ط4ليجدد ان)   

( 12ط8م 42ط8م 8ط125م 2ط28( ا   ر   ب اا ليجد ان)    9ط8م 9ط1م 2ط418م 4ط21 
 دد    دد  لييددنلي   ميضدد ا يدد   يب اددا ليده ددد  ليب ددنا  دديس اه بعدد  يدد  ليي ادديس ليبيدد  يدد يهعس  ليبي

(   دد  لييددنلي    8ط9م 2ط9م 2ط4( ا   ردد   ب اددا ليدهدد در   5ط8م 4ط8م 2ط8مليغ غددر    
( ا   ردد   4ط9م 2ط8ييدن  ديس لي ددن  م ليي ودغ ليعد ب يدد  . ادا ليدهد در  ددج أ ريد ئ  اه بعد    

(   دد  لييدنلي ط يغدد  مم دبأ ليائدد ئب ليبازل ئيد    وددغ  2ط4م  4ط4 ب ادا ليده ددد  ليب دنا   
: يغأدن م  ييديالب الاستتنتاجان ييض . اا ليده در م ييدض . ادا ليده دد  ليب دناط   ب يي ا 

. اا ليده در يول غ ي ب اا ليبانلر   رذل  مييب  م اعز  .اني يع ل ي  ليئب   ليبن ي  
   .م ليي ذمل  ي ييض

 نا للئغ ليب اا ليبد     ليده در  . اا ليده در  . اا ليده د  ليب  الكلمات المفتتاحية:
Introduction  

Milk is an important food for the human diet due to its content of 

essential nutrients, research and development in nutrition science have 

changed consumer awareness and research of new natural components as 
functional foods that supply more nutrition and health (Pimentel et al., 

2015). Functional foods contain of bioactive compounds and source of 

fiber which reducing the danger of chronic disease such as diabetic 
disease, that can be act as an antioxidant (McCarty, 2003), so the 

vegetable-based substitutes can be used alternative to vegetarians or they 

are suffering from dairy-related gastrointestinal disorders, included milk 

protein allergy or lactose intolerance or as lifestyle or environmental 
considerations (Vandeplas and Minten, 2015). Regarding to the world 

food as an energy source, potato stands is the fourth one following rice, 

wheat, and maize, it is a good source of protein, vitamins and minerals, 
addition to a high level of antioxidants and phytochemicals, so potatoes 

consider as functional food due to an important dietary source of 

bioactive ingredients (Anitha and Manivannan, 2024). Potatoes are a 

wholesome and nutritious food due to resistant starch that plays an 
important role in a balanced diet. It contains 15% of dietary calories and 

functional ingredients like protein, starch, bioactive such as vitamins, 

photochemical, and fiber (Birt et al., 2013; Shen etal., 2017). Freshly 
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potatoes has water (75-80%), carbohydrates (16-20%), protein (2.5-

3.5%), minerals (0.8-1.2%) such as (calcium, potassium, magnesium, 
iron), fats (0.1-0.2%), fiber (0.6%), vitamins (C and B such as riboflavin, 

thiamin, folate and  B6) and a number of essential amino acids as 

isoleucine, leucine and tryptophan (Storey and Anderson 2013; Bag et 

al., 2015; Dietary Guidelines Advisory Committee, 2015; Katherine 

and Beals, 2019). The protein quality is expressed as a "biological value" 

based on the amino acid content and bioavailability. Egg protein is the 

reference protein with a biological value of 100. Potatoes have a high 
biological value (90) Compared with soybeans have a biological value 

(84) and beans (73). Potatoes contain the nine essential amino acids, so it 

is considered a complete protein. It contains Patatin (up to 40%), protease 

inhibitors (50%) and the three main proteins present in potato isolate 
(10%). Patatin possesses antioxidant activity and lipid acyl hydrolase 

activity. Potatoes have foaming and emulsifying properties, inhibitors are 

anti-carcinogenic, antimicrobial and high satiety properties by the hunger 
suppressant cholecystokinin (Deveaux-Gobert, 2008; Kudo etal., 2009; 

Akilen et al. 2016). Studies have shown that potato protein was the best 

plant proteins and was similar to animal proteins in essential amino acidc 

(Gorissen et al., 2018).). According to Katherine and Beals, (2019) 
reported that potatoes produce collagen needed to support cardiovascular 

function, maintenance of cartilage, bones, teeth and wound healing. 

Potatoes also provide the sources of potassium more than foods rich in 

potassium, such as bananas, oranges and broccoli; it also provides 
vitamin C and dietary fiber (DGA, 2015; Katherine Beals, 2019). Potato 

with the skin provides 48 mg of magnesium (Freed man and Keast, 

2011). It also contain carotenoids like (lutein, zeaxanthin and 
violaxanthin) and phenolic acids phenolic compounds such as 

chlorogenic acid, anthocyanin and flavonoid such as Quercetin that it has 

antioxidant and anti-inflammatory properties (Brown, 2005; Liu, 2013, 

McGill et al., 2013; Kawabata et al. 2015). Milk and its derivatives is 
the one of food with essential nutrition; there is a need for search on 

alternatives for persons suffering from problems related to diet as high 

cholesterol, lactose intolerance or milk proteins allergy or low availability 
of certain minerals as iron, vitamins as folate and amino acids or 

adherence to a vegan (Vandeplas and Minten, 2015; Bridges, 2018; 

Paul et al., 2020). On other hand, milk is considered as a whole complete 

food and it is rich in  nutrients and  low level of fibre content (Wandanu 

et al., 2022), it is also providing fat, proteins, carbohydrates, calcium, 

selenium, riboflavin, vitamin B12, pantothenic acid  and vitamin B5 

(Silva et al., 2020). Research and development in nutrition science have 
changed consumer awareness of conventional food sources to functional 

foods that provide the health. Plant-based milk alternatives emerged, an 
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inexpensive, a functional food improve immune system. Using vegetables 

to produce a novel milk substitute such as using potatoes to produce a 
milk-like substitute due to their high nutritious content, bioavailability, 

environmental sustainability, free of soy, gluten and sugar (Beezhold et 

al., 2015). Potato milk will an upcoming trend in plant-based milk. Potato 

juice is used as an additive in producing health-promoting food for 
patients suffering from inflammatory bowel syndrome; it has 

antispasmodic and antacid effect, treat hyper-acidic stomach complaints 

(Baranowska et al., 2018). Sweet potato is an alternative food option 
because of its health benefits and high economic potential (Rosyidah, & 

Mulyatiningsih, 2021). It contains 15.93% carbohydrate and 2.95% total 

dietary fibers, 1.2% proteins, 0.63% Ashe and 0.13% lipids, addition to 

vitamins and minerals (Elsabie and Asmaa, 2011), these nutrients 
particularly fiber and pectin have the prevention of cancer, cardiovascular 

disease, digestive disorders such as hemorrhoids, constipation and colon 

cancer (nutrikidz.net, 2011). Studies on experiment animals revealed 
that sweet potato helps to stabilize blood sugar levels and lower insulin 

resistance, so it is a beneficial food for diabetics (Suryia-Zakir, 2008), it 

is a lower calories and no fat. It makes to improvement heart attack and 

stroke, as well as its potassium content helps electrolyte balance in the 
body cells. The analyse of proximate composition have shown that 

Orange sweet potato juice is proven to be high in beta-carotene with a 

value of 4916.06 μg/L , and also rich in vitamins, certain amino acids and 

minerals, these phytochemicals act as anti-mutagenic, immune-enhancers, 
anticancer, and free radical scavengers (Nurul Ainina Zulkifli et al., 

2020). The goal of this research was to effect of addition white potato 

milk and sweet potato milk as an alternative to animal milk and an 
effective probiotic on the quality and nutritional characteristics of cake.  

Material and Methods  

Materials  

- wheat flour (72% extraction), potato, sweet potato, sugar, salt, 
egg, oil, vanilla, baking powder were obtained from the local market 

Cairo, Egypt in El- Fayoum.  

Methods  

Preparation of Potato milk and sweet potato milk  

There are various methods for preparing potato milk and sweet 

potato milk: 

1-The first method: Potato or sweet potato (orange flesh) were cleaned 
by water, the skin was removed and then manually cut using a knife 

(Shih et al., 2009), then then mixture in the electric blender, filtration, 

and then addition oil such as rape seed oil and flavored materials such as 
vanilla, and a few almonds may be added as flavored materials.  
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2-The second method: potato powder or sweet potato powder were 

mixed with water (1:13 w/v) and allowed to hydrate in refrigerator  (4°C) 
for 12 hours, then it was heated in a water bathat teamperature (45–60

°
 C) 

for 10 min. According to Lize Theunissen et al., (2024) mentioned that 

to make the potato milk, the potatoes are processed into a powder. The 

raw potatoes are washed, peeled, and sliced, then boiled until soft and 
strained to remove the excess water; the potatoes are then mashed and 

spread thinly on a baking tray. It is then dehydrated and ground into a 

fine powder using a high-speed blender. The potato milk is then produced 
by blending the potato powder and water in a high-speed blender, with 

added minerals, then ingredients are added include canola oil, a flavour-

masking agent, fructose, salt, flavourings, and a sweetness enhancer, and 

the mixture is blended again and ready to be bottled.   
3- The third method: Potato or sweet potato were peeled and either 

baked or boiled to become soft and fluffy. Add the boiled potatoes and 

cooking water to the blender, mix well, then add more fresh water and 
blend in the blender, then filter with a fine-weave cheesecloth, and 

addition vanilla, sweetener such as sugar or honey and blended to get 

potato milk or sweet potato milk.  

Preparation of cake  

Preparation of cake (potato milk and sweet potato milk)  

Cake control was made using the creaming mixing technique 

according to Akubor, (2004). Wheat flour (100 g), egg (80 ml), icing 

sugar (100 g), salt (0.4 g), butter (60 g), milk (40 ml), baking powder (10 
g), and vanilla (5 g). Initially, the margarine and sugar were creamed 

manually until soft and fluffy, mixer bowl with a speed setting of 1200 

rpm was used to beat together the ingredients for the dough for 5 minutes. 
Next, combine the egg, vanilla, and batter properly with a mixer set to 

2400 rpm. In potato cake and sweet potato, it follows the same previous 

components and replaces milk with potato milk and sweet potato milk, 

finally, add flour and baking powder and thoroughly combine for 
5minutes. The batter was then evenly put into the cake cases a greased 

and baked in preheated oven at 200 
օ
C for 35 minutes.  Chemical 

analysis  

Proximate Analysis of Ingredients   

The experiments were conducted at the Agricultural Research 

Center, Giza, Egypt. Moisture, protein, fat, ash and fiber content in raw 

materials were determined according to the method of A.O.A.C. (2012). 
Total fat of potato milk was determined according to James (1995). Total 

carbohydrate content was calculated by difference according to Onivogui 

et al. (2014). Minerals quantification of potato milk and sweet potato 
milk were carried out by atomic absorption spectrophotometer after 
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sample digestion with HCl according to the method of Gupta et al. 

(2011).  
Determination of color characteristics  

Color of potato milk was measured using spectro colorimeter 

(Tristimulus Color Machine) with the CIELAB color space (International 

Commission on Illumination). The color values were expressed as L 
(lightness or brightness/darkness), a (redness/greenness), and b 

(yellowness/ blueness). The Hue (H), Chroma (C), and browning index 

(BI) were calculated according to the method of Nabil et al., (2020). The 
experiments were conducted at the National Research Center. Dokki, 

Egypt 

Physical Properties of Cake  

The weight (g) of control cake, potato milk cake and sweet potato 
milk cake were determined after cooling for one hour by weight 

measurement using the electronic digital balance, volume (Cm
3
) was 

measured of the same products by rape seed displacement according to 
A.A.C.C. (2000), the height was measured in the center of the cake by 

tape measure, then specific volume (g/cm3) of cake was calculated by 

dividing volume by the weights (g) of each cake samples. 

Sensory evaluation  

Potato milk, sweet potato milk and samples of cake were 

subjected to sensory evaluation the products using (20) members at the 

Faculty of Specific Education, Department of Home Economics, Fayoum 

University, Egypt randomly selected. For overall acceptability and 
sensory properties of taste, color, flavor, texture and overall acceptability 

according to Bozdogan et al. (2019). Scores were based on a hedonic 

scale of (1 to 5), where 1 (dislike very much) and 5 (like very much) 
(Larmand, 2000; Lawless, 2013). According to Lize Theunissen et al., 

(2024) mentioned that potato milk has a faint potato flavor, an off white 

colour, a neutral taste and it is not predominantly sweet or savory. Potato 

milk characterizes doesn’t separate when added to hot drinks as tea and 
coffee, its texture is creamy like other milk alternatives, enough foaming 

potential for coffee. Also, it is nutritious, low in sugar and saturated fat, 

and it is free from the materials caused allergens, like lactose, soy, gluten 
and nuts, it is available in market three versions  (original, barista and 

unsweetened). 

Statistical analysis  

The analytical data were analyzed using SPSS program. Means 
and standard deviations were determined using descriptive statistics, 

comparisons between samples were determined using (AN OVA), and 

differences between means were considered significant at (P≤ 0.05).   
Results and Discussion  
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Chemical composition of buffalo milk, potato milk and sweet potato 

milk  

The chemical analysis of whole milk, potato milk, and sweet 

potato milk are shown in Table 1. Protein, fiber, and ash concentrations 

were the highest in sweet potato milk (9.8, 2.1 and 2.2), follow potato 

milk (4.2, 1.3 and 1.1) compared to the same measure of buffalo milk 
(3.2, 0.0 and 0.8) respectively. Our findings for sweet potato milk were 

somewhat consistent with those of Olaleru and Abu, (2020) studied the 

chemical composition of two varieties of sweet potato composite meals. 
Sweet potato (Orange flesh) is high in crude protein, crude fibre and ash, 

which were (9.80, 1.95 and 2.23) respectively. Also, Shitophyta, (2020) 

reported that sweet potato is contain largest carbohydrate source, starch 

(16-24%), fiber, minerals, vitamins, and bioactive compounds. Also, 
Nurul Ainina Zulkifli et al., (2020) studied that orange fleshed sweet 

potato juice has health benefits and can be processed into a healthy 

drinking juice rich in amino acids and phytochemicals which can help 
enhancing immunity, prevention of cancer and free radical. According 

Anitha and Manivannan, (2024) studied potato milk a possible 

alternative for consumers allergic to cow milk proteins to produce a milk-

like substitute due to their high nutritious content, bioavailability, and 
environmental sustainability. Potatoes are a better source of protein, 

vitamins, and minerals than grains and legumes, high level of 

antioxidants and phytochemicals, so potato considers as functional food 

because of its content of bioactive ingredients. (Camire et al., 2009) 
mentioned that potatoes are important and are a staple food since they 

contain 15% of dietary calories and functional ingredients like starch, 

bioactive such as, vitamins, photochemical, and fibre, also potatoes have 
higher protein. According to Levy et al., (2021) reported that potato juice 

is of interest due to its protein nature; though present in small amounts, it 

is equivalent to animal protein, especially the substance patatin and 

protease inhibitors, Potato protein equivalents to egg white protein.  
Table 1. Chemical composition of buffalo milk, potato milk and sweet potato 

milk  

Nutrients Type of milk 

Buffalo milk Potato milk  Sweet potato 

milk  

Protein % 3.2±0.11
a 

4.2±0.04
b 

9.8±0.01
c 

Carbohydrates % 4.8±0.53
d 

90.8±2.12
e 

14.1±0.06
f 

Fats % 2.1±0.32
a 

2.9±0.01
a 

0.1±0.001
b 

Fiber % 0.00 1.3±0.63
e 

2.1±0.05
f 

Ash % 0.8±0.11
e 

1.1±0.02
f 

2.2±0.03
g 

Moisture % 83.8±1.24
a 

90.9±1.62
c 

85.8 ±0.01
a 

Energy value Kcal/100g 61.2±0.41
a 

402.6±0.03
b 

54.5±3.01
c 



 

- 00 - 
  م9095 يوليو –(92مدلدل العدد ) –الثالثالعدد  –ذرحادى عالالمجلد 

 مجلة دراسات وبحوث التربية النوعية

 *On dry weight basis                                   * Each mean value, within the same raw, 

followed by the same letter is not    significant different at (P< 0.05).                                         

*Each mean value is followed by ± standard deviation.  

Minerals content of potato milk and sweet potato milk  

Mineral content of potato milk and sweet potato milk compared to 
buffalo milk showed in Table 2.The results showed that potato milk was 

rich in potassium (210.6) compared to potassium content in buffalo milk 

(165.9).  Also, the results showed that potato milk rich in minerals such 

as (Ca= 11.2, p= 12.3, Mg=41.7, Na= 47.7, K= 210.6 and Zn= 1.8), 
according to (Jang  et al., 2011) reported that potatoes deliver 

magnesium, potassium, fiber, and Vitamin C, raw potato juice is an 

excellent food remedy for rheumatism (Jang  et al., 2011). It had good 
amounts of minerals. It had the higher content of calcium (9.17±0.05 

mg/100g). Phosphorus was reported (12.33 mg/100g). Magnesium 

content was high (56.70mg/100g). The higher sodium content was in 

potato milk (47.67mg/100g). These results were in agreement with 
(Anitha and Manivannan, 2024) who reported that the developed potato 

milk has adequate micronutrients such as (Ca, Mg, Zn, Na, Fe, P, K and 

Mn)   to maintain stable health, making it is an alternative to dairy 
products. According to the study of Strickland (2009) stated that 

magnesium maintains nerve function, supports immune system, 

regulation blood glucose levels,  synthesis of protein, energy production 

and regulation  blood pressure. Potato juice provides as much calcium as 
cow's milk, and the iron content is higher than other non-dairy milk 

(Levy et al., 2021). According to Nurul Ainina Zulkifli et al., (2020) 

studied that the orange fleshed sweet potato juice has health benefits and 

can be processed into a healthy drinking juice rich in vitamins, amino 
acids and minerals; these nutrients are consider phytochemicals which 

have a role  in the reduction of anti-mutagenic, immune promotion, anti-

cancer, and prevention of free radicals. 
Table 2. Minerals content of potato milk and sweet potato milk   (mg/100g) 

Minerals  Type of Milk 

Buffalo milk Potato milk Sweet potato milk 

Ca 162.8±3.21 
a
                11.2±0.05

b 
0.2±0.0001

c 

P 111.5±2.11
d
                 12.3±0.02

e 
___ 

Mg 30.3±0.03
f
                41.7±1.15

g 
___ 

Na 49.7±2.11
a
                 47.7±0.72

a 
0.3±0.0001

c 

K 165.9±2.51
e
                210.6±0.33

f 
0.1±0.0004

g 

Cu 0.04±0.001
d
                 0.6±0.04

e 
___ 

Zn 0.24±0.004
c
                 1.8±0.64

d 
___ 

Mn 0.02±0.00056
f
                 0.3±0.001

g 
___ 

Fe 0.14±0.001
a
                 0.8±0.01

b 
0.4±0.0001

c 

 * The data presented as mean ±SD. of three replicates analyses In same rows, 

means with same letters do not differ significantly (P< 0.05). 
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Proximate chemical composition of cakes (control, potato milk and 

sweet potato milk)  

Approximate chemical content of cakes (control, potato milk and 

sweet potato) were shown in Table 3.  

The results were shown that cake made from potato milk recorded 

values 9.8, 0.3, 62.3, 0.5, 0.9 and  
29.5 in protein, fat, carbohydrate, fiber, ash and moisture 

respectively. It recorded high values in carbohydrate and moisture, 

compared to control cake 56.7 and 23.1. There isn’t significant different 
in values of protein, carbohydrate, fiber, Ash and moisture of sweet 

potato cake 8.9, 58.2, 0.8, 1.9 and 25.8 compared to control cake 8.2, 

56.7, 0.6, 1.7 and 23.1. These results agreed with 

Anitha and Manivannan, (2023) studied nutritional evaluation of potato 
milk produced by ultra-sonication–A functional alternative for bovine 

milk, potato milk contains macro and micronutrients to maintain stable 

health and making it an alternative to dairy products. According to 
Olatunde et al., (2019) indicated that it can make nutritious cake from 

composite flour of wheat, pigeon pea and sweet potato flour.  
Table 3: Proximate chemical composition of cakes (control, potato milk and 

sweet potato milk)  

Parameters Cake samples 

Control Potato milk Sweet potato milk 

Protein 8.2±0.20
a 

9.8 ± 0.03
b 

8.9±1.33
a 

Fat 27.4±1.51
c 

0.3 ± 0.01
e 

12.7±1.15
d 

Carbohydrate 56.7±0.96
f 

62.3 ± 0.13
g 

58.2±0.03
f 

Fiber 0.6±0.02
h 

0.5±1.61
k 

0.8±2.00
h 

Ash 1.7±0.41
i 

0.9±0.43
k 

1.9±0.51
i 

Moisture 23.1±1.23
d 

29.5±0.05
c 

25.8±2.1
d 

Results are presented as the mean± SD of three replicates. In same rows, means with 

same letters do not differ significantly (P< 0.05). 

Physical properties of cakes prepared from potato milk and sweet 

potato milk  

Physical properties of cakes (height, weight, volume and specific 

volume) of produced cake were found in table 4.  Slight differences 
could be observed in control cake and cake prepared of potato. The data 

showed that height, weight, volume and specific volume in samples of 

cake increased by difference the type of milk. The height recorded (6.4 
and 6.9) compared to control cake (6.1), weight recorded (35.3 and 38.1) 

compared to control cake (34.2), volume recorded (630.9 and 728.1) 

compared to control cake (420.8) and specific volume recorded 

(17.91001 and 19.0944) compared to control cake (12.3139) respectively 
(Van, Hal, 2000). 
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Table 4. Physical properties of cakes prepared from potato milk and sweet 

potato milk  

Physical properties 

Type of cake  

Height  

(Cm) 

Cake 

weight 

(g) 

Cake 

volume 

(Cm
3
) 

Specific 

Gravity (g/cm3) 

Cake “ control” 6.1±0.13
a 

34.2±0.56
c 

424.8±0.64
e 

12.3139±0.01
a 

Cake prepared from potato 

milk 

6.4±0.16
a 

35.3±0.18
c 

634.9±0.71
f 

17.91001±0.05
b 

Cake prepared from sweet 

potato milk 

6.9±0.19
b 

38.1±0.11
d 

827.1±0.91
g
  19.0944±0.03

b 

* Results are presented as the mean± SD of three replicates. In same colums, means 

with same letters do not differ significantly (P< 0.05).  

Sensory evaluation of potato milk, sweet potato milk and cake 

samples  

The sensory quality is very important for the food and beverage 

products, the sensory evaluation of consumer products is by experimental 

design and statistical analysis to human senses (Kuenzel et al., 2011). 
According to the results in Table 5, the sensory evaluation (color, taste, 

flavor, mouth feel, texture and similarity ) of potato milk, sweet potato, 

potato milk cake and sweet potato milk cake was similarity of milk, but 

there were significantly different (p < 0.05) among milk types and cake 
products. The potato milk had the highest values in sensory evaluation; it 

was (9.4, 7.4, 8.3, 8.0 and 8.2) for color, taste, flavor, texture and general 

acceptance respectively, compared to sweet potato milk; which was (7.7, 

9.4, 9.7, 9.5 and 7.3). On the other hand, sweet potato milk was a good in 
taste, flavor and texture, which were (9.4, 9.7, 9.5) compared to the same 

measures of potato milk, which were (7.4, 8.3, 8.0), but the color and 

overall acceptances values of potato milk recorded the highest values 
(9.4, 8.2) compared to the same values of sweet potato milk (7.7, 7.3). 

Also sweet potato milk cake had given the highest values in sensory 

evaluation; which were (9.8, 9.9, 9.9, 9.9, 9.7 and 9.8) for color, taste, 

flavor, texture, Pores and overall acceptance respectively, compared to 
potato milk cake (8.3, 8.7, 9.4, 8.1, 7.3 and 8.4), in general, all cake 

samples were sensory acceptable. Potato proteins are considered safe 

food ingredients, non-allergenic, and have been incorporated in 
commercial food products such as Burger, due to its contain 

antimicrobial, antioxidant, and anti-allergic compared to proteins from 

other sources. Patatin exhibits gelling properties, whereas protease 

inhibitors are suitable for stabilization for a high-quality food, the ability 
of the protein to produce stable foam is important. The smoothness and 

froth produced are associated with bubbles, which improve the 

palatability and volatilization of flavor (Levy et al., 2021). According to 
Eman F. El-Bialy, et al., (2020) prepared the non-dairy alternative milk 

healthy and tasty for lactose and casein intolerance. The results showed 
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that all alternatives milk samples recorded high values for sensory 

properties. Meanwhile, (Baranowska et al., 2018) mentioned that potato 
milk is a plant-based milk. its naturally flavor, creamy because of natural 

starch,  potato juice is characterize their anti-inflammatory activity, it is 

used as an additive in producing health-promoting food for patients with 

inflammatory bowel syndrome, and it is used for hyper-acidic stomach 
complaints. According to Hari Hariadi et al., (2023) Studied of addition 

sweet potato extract on sensory evaluation and antioxidant activity in 

yoghurt, the results showed that the preferred yogurt with a value of taste, 
flavor and color by the volunteers was yogurt with 15 mg of purple sweet 

potato extract. Also Enas Abdel Ati et al., (2023) showed the sensory 

evaluation results of cake with 20% sweet potatoes flour is the most 

acceptable in overall acceptability, color and texture. According to 
Ahmad Harjono et al., (2022) they made dairy product from purple 

sweet potatoes, and reported that this drink is consider  a healthy and 

refreshing drink attract the general public and  increase the economy of 
the local community.  
Table 5. Sensory evaluation of potato milk, sweet potato milk and cake samples 

Sensory 

evaluation 

Milk Cake samples 

Potato  Sweet potato  Control cake Potato  Sweet 

potato  

Color, 10 9.4±0.05
a 

7.7±0.03
b 

10
c 

8.3±0.01
d 

9.8±0.21
a 

Taste, 10 8.4±0.02
e 

9.4±0.04
f 

10
g 

8.7±0.41
h 

9.9±0.01
g 

Flavour, 10 7.3±1.11
a 

9.7±0.51
b 

9.9
b 

9.4±0.14
c 

9.9±0.03
b 

Texture, 10 7.4±0.23
e 

9.5±0.71
f 

10
g 

8.1±0.54
e 

9.9±0.05
g 

Pores ____ _____ 10
a 

7.3±0.03
b 

7.8±1.14
c 

Overall 

acceptance 

7.2±0.12
a 

7.3±0.10
b 

9.9
c 

8.4±1.10
a 

9.8±0.04
c 

  *Values are expressed as mean ±SD                                         * Significant at p≤0.05 

using one way ANOVA test. *LSD: Least   significant difference. 

 Conclusion  

Although milk is an important food and an essential of the human 
diet, has long been consumed as a beverage: due to its contents of 

essential nutrients, which are not found in other foods, using plant- based 

milk substitutes  is an alternative to consumers who cannot consume 

dairy and its derivatives, Consumers demand innovative food products 
due to increasing population, household incomes, changing lifestyles, and 

health issues like malnutrition, Plant-based milk substitutes are taking 

over the markets for consumers suffering from high cholesterol, milk 
protein allergy or lactose intolerance or as lifestyle; potato milk will stand 

out from other plant-based milks, which that it has homogenization, 

proper stabilization, and fortification; it can serve as an functional food. 

Future prospects may formulate potato milk to stand out from all other 
nondairy alternatives and ferment it with probiotic bacteria to enhance its 
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bio functionality, so, this work aimed to effect of addition white potato 

milk and sweet potato milk as an alternative to animal milk and an 
effective probiotic on the quality and nutritional characteristics of cake. 

From the above study, it was concluded that, potato milk and sweet 

potato milk has homogenization, proper stabilization, and fortification; it 

can use as a functional food due to it contains adequate macro and 
micronutrients to maintain stable health, making it is an alternative to 

dairy products. Generally, potato and sweet potato can be developed as a 

sustainable component for dairy products to improve and enhance human 
health.  

Milk (potato and sweet potato) and cake samples  
Sweet potat 

 

  

Potato  Potato milk at home Potato milk 

  

 

  
Potato milk cake Cake “ control” 

     
Sweet potato and Sweet potato 

milk 
Sweet potato milk cake Cake “Control” 
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Cake “control” 
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