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ABSTRACT 

Curd is the most important fermentative product with high nutritional value. Value addition to the normal curd 

increases customer attraction, which will have commercial importance. The present study focusses on increasing 

the nutritional value of curd by adding beetroot juice before fermentation. The change in ascorbic acid, protein 

and malondialdehyde contents, lactic acid bacteria count, pH and titrable acidity of beetroot flavored curd were 

evaluated. The result obtained showed that both ascorbic acid and protein contents were increased significantly 

(P < 0.001) in 24h fermentation. Initially the malondialdehyde content was significantly (P < 0.05) increased in 

24 h fermentation than normal curd. Later malondialdehyde content was significantly (P < 0.001) decreased in 

beetroot flavored curd of 48 h fermentation than the normal curd. So the antioxidant property in the prolonged 

fermentation of curd gradually increased with the addition of beetroot. The lactic acid bacterial counts in the 

beetroot flavored curd after fermentation of 24 h were significantly (P < 0.001) increased as compared to normal 

curd. The lactic acid content gradually increased as fermentation proceeds to 48 h in beetroot flavored curd. Thus, 

pH was decreased gradually in the fermentation product. It was concluded that nutritionally important parameters 

like protein and ascorbic acid were increased and free radical inducer malondialdehyde was decreased in beetroot 

flavored curd. Therefore, the beetroot flavored curd will be more nutritious, safe and an acceptable product.   
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I. INTRODUCTION 

Curd is a widely accepted and popular fermentation product all over the world. It is produced by a simple 

procedure called curdling of milk even though the nutritional impact is high. It contains various vitamins, 

minerals, fatty acids, carbohydrates and nitrogen components [1]. Curd is a rich in wide varieties of bacteria 

mainly Lactobacilli species like Lactobacillus acidophilus, Lactococcus lactis, Lactococcus lactis cremoris etc. 

Lactobacillus can convert a sugar into an acid by means of fermentation. These convert lactose into lactic acid, 

which induce the sour taste to curd [2]. The number of bacteria can be increased by natural fermentation. 

Prolonged fermentation produces excess amount of acetic or lactic acid that cause the sour taste of product [3]. 

This study aims to create a high nutritionally valued new curd product. Additives are incorporated with curd that 
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enhances the content of fibers, starch, minerals and vitamins in curd. Mainly used additives are vegetables, like 

French bean, beetroot, soybean and sweet potato [4]. Hence, it can be hypothesized that the incorporation of 

beetroot juice into curd can enhance nutritional value of the curd in addition to the health benefits. Therefore, the 

aim of the current study was to incorporate beetroot juice into the curd for increasing the nutritional quality, color 

and flavor of the curd to maximize its commercial importance and to attract the end consumer. The evaluation of 

biologically important compounds in beetroot flavored curd were done to highlight the relevance of the present 

study.  

The addition of vegetable components into milk prior to curdling enhances the digestibility [5]. Enzymatic 

activity seen during microbial growth predigest the macronutrients of food in fermentation [6]. Vitamin C is an 

essential vitamin, supplied through diet. Vitamin C is an antioxidant, along with vitamin E, beta-carotene, and 

many other plant-based nutrients [7]. Antioxidants block some of the damages caused by free radicals, substances 

that damage DNA [8]. Acid-fermented vegetables are important sources of vitamins and minerals [9]. Food 

fermentations increases the protein content or improve the balance of essential amino acids or their availability 

will have a direct curative effect [10]. The growth of Lactic acid bacteria enhances the pH. This will change the 

environment of the casein micelles. Thereby, the bacteria can degrade the casein micelles, help the digestion and 

absorption of casein [11]. The nutritional value of milk protein is preserved during fermentation and curd is a 

good product for humans with regard to intestinal availability of nitrogen (93%) [12].  Curd is an antioxidant and 

its various enzymes keep the body cool [13]. Malondialdehyde is a natural product produced by lipid peroxidation. 

Malondialdehyde causes cellular injury in both plants and animals and is used as an indicator of oxidative stress 

in cells and tissues. Shamberger et al. [14] reported that many vegetables and fruits possess a minute amount of 

MDA. This will reduce the nutritional quality of a product. The present study also aims to decrease the MDA 

content in fermented product with the help of beetroot juice. Lactic acid bacterial growth will be influenced by 

the addition of certain additives that contain sugars [15].  

This study was done to assess the effect of beetroot juice in regulating ascorbic acid, protein and 

malondialdehyde contents with the emphasis on enhancing the nutritional quality of curd.   
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II MATERIALS AND METHODS 

 Preparation of Curd samples 

Preparation of beetroot juice: 250 g of beetroot was cleaned with water to remove sand, adhering dirt and 

extraneous material. Beetroot was cut into slices, and subjected to extraction using juice extractor. The beetroot 

pulp was sieved using a sterile cloth to obtain a clear filtered juice. Juice was stored in an air-tight container at -

20°c until used. 

10 ml of normal curd was taken as control (C+M). Another curd was prepared by mixing 8ml sterile milk, 

1ml curd and 1ml beetroot juice (C+M+B).  

  Ascorbic acid assay   

Ascorbic acid content was assayed as described by Omaye et al. [16]. After fermentation, 1 ml of curd 

samples were centrifuged with 0.5 ml of 10 % TCA solution at 1500 rpm for 15 minutes. To 0.5 ml of the 

supernatant, 0.1 ml of DTC reagent (2, 4-Dinitrophenyl hydrazine- Thiourea-CuSO4 reagent) was added and 

mixed thoroughly. The tubes were incubated at 60°C for 1 hour and to this a solution of 0.75 ml of ice cold 65% 

H2SO4 was added. The tubes were then allowed to stand for 30 minutes at room temperature. The absorbance was 

read at 520 nm in a spectrophotometer. The ascorbic acid level in the curd sample was found from the standard 

graph with concentration of standard L-ascorbic acid on X axis and absorbance on Y axis. The ascorbic acid 

content was expressed as mg/10 ml curd. 

 Determination of protein content  

Total protein content in beetroot flavoured curd was determined according to the method of Lowry, et al 

[17]. BSA was used as the standard. The absorbance was measured at 660nm. Protein concentration in the two 

curd samples were calculated using the standard graph and expressed as mg protein/10 ml curd. 

Estimation of malondialdehyde content 

The assay was performed according to procedure of Yagi [18]. Experiment was performed in 3 

consecutive time periods (0hr, 24hr and 48hr fermentation). 1 ml of curd sample was incubated at 37°C in a water 

bath for 2 h. To this, 1ml of 10% TCA was added and mixed thoroughly. Then it was centrifuged at 3000 rpm for 
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10 minutes.  After centrifugation, supernatant was taken and mixed with 2 ml 0.07% TBA. It was kept in boiling 

water bath for 10 minutes. The tubes were cooled and diluted with 1ml deionized water. The absorbance was 

measured at 535 nm. The amount of thiobarbituric acid reactive substances (TBARS) was calculated using molar 

extinction coefficient of malondialdehyde (1.56×105 M-1cm-1). 

𝐶 =
A

Ɛ × l × Dilution factor
 

A = Optical density 

Ɛ = Molar Extinction coefficient (1.56×105M-1cm-1) 

l = Path length of light  

 Total viable count of Lactic acid bacteria in beetroot flavored curd  

One ml of the curd samples was taken and serial dilutions (10-1, 10-2, 10-3 and 10-4) were performed in four tubes 

containing 9 ml deionized water. 100µl sample from 10-2 and 10-4 dilutions were used for spread plating on MRS 

agar. After plating, the petridishes were incubated at 37°C for 24 h with 5% CO2. After incubation, the number 

of colonies was counted and represented as colony forming unit per 10 ml [19]. 

Total viable count (
Cfu

10ml curd
) =

number of colonies × dilution factor

volume 𝑜𝑓𝑐𝑢𝑟𝑑
 

             Determination of Lactic acid content 

pH of the two curd samples were measured. Titrable acidity was determined [20] by titrating the 

supernatants of curd samples with 0.1 N alkali (NaOH) using 1% phenolphthalein as indicator (3 drops). 

Titration was continued until the color changed to pink and the titration was repeated to get average result. 

            % lactic acid is calculated as: 

% Lactic acid =
ml of alkali x Normality of alkali x 9

ml of solution used
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Statistical analysis 

Statistical evaluations used analysis of variance (ANOVA) in GraphPad Instat (version 2.04a; Graph 

Pad, San Diego, CA). Student Newman-Keuls test was used to compare different groups after ANOVA. 

 

 III RESULTS AND DISCUSSION 

This study aims to create a high nutritionally valued new curd product. The goodness of curd is universally 

accepted. Curd was reported to possess several nutritional/dietary advantages over milk [21]. Curd as such is easy 

to digest. It is used for treating various illness like allergy, urogenital infection, HIV, cancer, Helicobacter pylori 

infection, liver disease, inflammatory bowel disease, irritable bowel syndrome, pancreatitis, diabetes, insomnia 

and hypercholesterolemia [22]. When it was combined with sugar, pepper, vegetables and/or fruits makes it 

delicious [23]. Additives enhances the nutritional quality of curd with dietary fibers, starch, minerals and vitamins 

[24].    The addition of beetroot juice increased the nutritional value, antioxidant property, taste and attraction. 

The benefits of beetroot flavored curd were evaluated by physical and chemical examinations. Beetroot juice was 

added with the intention of enhancing the color, antioxidant property and other dietary benefits to the curd. There 

was a noticeable change in the flavor and taste of the new product. It was due to the masking ability of peculiar 

flavor of the natural curd by the addition of beetroot juice. The acids formed in curd are involved in the formation 

of esters, which impart desirable flavors [25]. 

On first day, the color and taste of normal curd (C+M) was light cream and slightly sour respectively. The 

color and taste of beetroot flavored curd (C+M+B) was light pink and slightly sour with beetroot taste. On the 

second day, the color, taste and appearance of C+M was cream color, sour taste and air bubbles with thick 

appearance respectively. The color, taste and appearance of C+M+B was Light pink, sour with beetroot taste and 

air bubbles with thick appearance respectively (Fig. 1). 
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Fig.1.  Color, Taste and Appearance of curd after incubation. 

C+M+B = 1ml Curd + 8ml Milk + 1ml Beetroot juice, C+M = 1ml Curd + 9ml Milk. 

 

Fermentation reduces the content of non-digestible materials like cellulose, hemicellulose, 

polygalacturonic and glucuronic acids in vegetables and fruits. Breakdown of these compounds lead to improved 

bioavailability of mineral and trace elements. Therefore, after fermentation the digestibility and nutritional quality 

of beetroot flavored curd will be increased [26]. Enzymatic activity seen during microbial growth predigest the 

macronutrients of food in fermentation [27]. Fermentation increases the content or availability of vitamins such 

as ascorbic acid, thiamine, riboflavin, niacin or folic acid and can have profound direct effects on the health of 

the consumers of such food. The ascorbic acid content in C+M and C+M+B on the 1st day showed no significant 

change. There was a significant (P < 0.001) increase in the ascorbic acid content of C+M on 2ndday when 

compared with C+M of 1st day. The ascorbic acid content in C+M+B on 2nd day was significantly (P < 0.001) 

increased when compared with C+M+B on 1st day. There was a significant (P < 0.001) increase in the ascorbic 

acid content in C+M+B on 2nd day when compared with C+M on 2nd day (Fig. 2).    
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Fig.2. Ascorbic acid estimation in curd samples. 

aP < 0.001 when compared with C+M of 1stday. bP < 0.001 when compared with C+M+B of 1stday. cP < 0.001 when compared with 

C+M of 2nd day. Values are mean± SEM of four separate experiments. 

Most of the vitamins are produced by several species of bacteria, yeasts, fungi and algae may serve to 

produce essential vitamins [28]. Vitamin C is an essential vitamin, mainly supplied through diet. Vitamin C is an 

antioxidant [7]. Antioxidants block some of the damages caused by free radicals, substances that damage DNA 

[8]. The formation of free radicals contributes to the aging process and the development of health conditions such 

as cancer, heart disease, and arthritis [29]. An important vitamin C deficiency disorder is Scurvy.  Acid-fermented 

vegetables are important sources of vitamins and minerals [9]. The carbon dioxide produced in fermentation, 

replaces air and provides anaerobic conditions that favor stabilization of ascorbic acid and the natural colors of 

the vegetables. Vitamin C content will be increased in anaerobic fermentations [30]. Our results also showed an 

increase in ascorbic acid content due to the presence of beetroot juice in the fermented product. So, this modified 

curd helps to reduce the dietary deficiency of vitamin C.    

 In curd, lactic acid fermentation helps to enhance protein solubility and the availability of limiting amino 

acids [31]. Curd is a very nourishing food and serve as valuable source of protein, essential vitamins, minerals 

and riboflavin [32]. Food fermentations that increase the protein content or improve the balance of essential amino 

acids or their availability will have a direct curative effect. The growth of Lactic acid bacteria reduces the pH. 

This will change the environment of the casein micelles. Thereby, bacteria degrade the casein micelles, help the 

digestion and absorption of casein [33]. The nutritional value of milk protein is preserved during fermentation 

http://www.jetir.org/


© 2022 JETIR May 2022, Volume 9, Issue 5                                                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2205786 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g734 
 

and curd is a good product with high nitrogen content [12].   The protein content in C+M and C+M+B on the 1st 

day showed no significant change. There was a significant (P < 0.001) increase in the protein content of C+M on 

2ndday when compared with C+M of 1st day. The protein content in C+M+B on 2nd day was significantly (P < 

0.001) increased when compared with C+M+B on 1st day. There was a significant (P < 0.001) increase in the 

protein content in C+M+B on 2nd day when compared with C+M on 2nd day (Fig. 3).    

 

 

 

 

 

 

 

Fig.3. Protein content estimation in curd samples. 

aP < 0.001 compared with C+M of 1stday. bP < 0.001 when compared with C+M+B of 1stday. 
cP < 0.001 when compared with C+M of 2nd day. Values are mean± SEM of four separate experiments. 

 

The beetroot flavored curd contained high protein content than normal curd. High protein content foods are 

meat and fish. So, this product helps to reduce the protein deficiency in humans, mainly vegetarians. 

   Malondialdehyde is a naturally occurring product of lipid peroxidation that enhances the free radicle 

formation. Naturally many vegetables contain MDA in minute amount [14]. Fermentation reduces these MDA 

content [34].  So, the addition of beetroot juice on the first day increased MDA when compared to the one with 

no beetroot juice. There was a significant (P < 0.001) increase in the MDA content of C+M+B when compared 

with C+M on 1st day. On the 2nd day, MDA content in C+M+B was significantly (P < 0.05) increased when 

compared with C+M. There was a significant (P < 0.01) decrease in the MDA content of C+M+B when compared 

with C+M on 3rd day. There was no significant change in MDA content among the C+M of all the three days. 
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There was a significant (P < 0.001) decrease in the MDA content of C+M+B on 2ndday when compared with 

C+M+B on 1st day.  Also there was a significant (P < 0.001) decrease in MDA content of C+M+B on 3rd day 

when compared with C+M+B on both1st day and 2nd day (Fig. 4).  

 

 

 

 

 

 

Fig.4. MDA content estimation in curd samples. 

aP < 0.001 compared with C+M of 1stday. bP < 0.05  compared with C+M of 2ndday. cP < 0.01  compared with C+M of 3rd day. dP < 

0.001 compared with  C+M+B of 1stday. eP < 0.001  compared with C+M+B of 1st day. fP < 0.01  compared with C+M+B of 2nd day 

Values are mean± SEM of four separate experiments. 

 

During the period of fermentation, the amount of saturated fatty acids was significantly lowered in 

fermentation product. The complex fatty acids are degraded into free fatty acids in fermentation. The increase in 

free fatty acids content is probably the result of endogenous enzymes activity as well as the activity of enzymes 

of microorganisms [35]. Intense oxidative changes result in low level fatty acids content [36].  Malondialdehyde 

is a degradation product formed during lipid oxidation of polyunsaturated fatty acids [37]. Reduction of 

malondialdehyde values during prolonged fermentation was due to the interaction of malondialdehyde with 

compounds such as sugars, nitrites, amino acids [38]. Thus, these previous studies supported our findings and 

highlighted the importance of beetroot flavored curd over normal curd.  

Curd contains large amount of Lactic acid bacteria. They have several beneficial physiological effects like 

antimicrobial property, enhancing the immune potency [39], preventing cancer and lower serum cholesterol levels 

[40]. The beetroot juice in the curd enhanced the lactic acid bacteria colony count when compared to normal curd. 

The bacteria utilize beetroot juice for their growth and multiplication. Beetroot juice containing sugars are used 
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for the growth of Lactic acid bacteria in curd [15]. A difference in bacterial colony morphology was observed in 

C+M+B. In C+M+B, along with the colonies that were similar to C+M, large colonies were also seen. There was 

a significant (P < 0.001) increase in the Lactic acid bacteria count of C+M+B on the 2nd day when compared with 

C+M on same day (Table. 1, Fig. 5).  

 

Fig.5. LAB Colony count in MRS media after fermentation. 

A – C+M, B – C+M+B. aP <0.001 when compared to C+M after fermentation. Values are mean ± SEM of four separate experiments. 

 

Table 1, LAB Colony count of curd samples in MRS plates after fermentation. 

Control  

(cfu/10 ml curd) 

Test  

(cfu/10 ml curd) 

 

244000±2081 

 

378000±12767a 

aP < 0.001 when compared to C+M after fermentation. Values are mean ± SEM of four separate experiments. 

 

A new strain of lactobacillus species was flourished in the presence of beetroot juice and therefore large 

and thick colonies were observed for C+M+B when compared to C+M. The initial pH of the C+M and C+M+B 

was 5.7 and 5.3 respectively. After 2nd day of fermentation, the pH of C+M and C+M+B were reduced to 4.7 and 

4.3 respectively. The 3rd day fermentation pH of C+M and C+M+B were again reduced into 4.4 and 4.1 

respectively (Table. 2). Maintaining stable pH helps to develop satisfactory flavor and consistency of fermented 

foods [41]. In our study, the pH of the normal and beetroot flavored curd were reduced after fermentation. The 

pH of beetroot flavored curd was slightly reduced than the normal.  The lowering of pH was most probably due 

to accumulation of organic acids, mainly lactic acid [42]. Both the milk and beetroot contain large amount of 

lactose. 
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The lactase enzyme produced by the lactic acid bacteria convert these simple carbohydrates such 

as glucose, lactose, sucrose, or galactose to lactic acid [43]. The initial lactic acid content of the C+M and C+M+B 

was 0.113% and 0.977% respectively. After the 2nd day, the lactic acid content of C+M and C+M+B were 

increased to 0.803% and 0.846% respectively. At 3rd day of fermentation, lactic acid content of C+M and C+M+B 

were again increased into 0.977% and 1.026% respectively (Table. 3). Lactic acid content in the beetroot flavored 

curd was increased gradually compared to normal curd as the fermentation proceeds. Therefore, the pH of product 

was decreased during fermentation in curd. The rich source of sugar provided by the beetroot juice served as a 

suitable substrate for the growth of microbes. Thus, beetroot flavored curd tends to be a potent milk product that 

can enhance the health status.  

 

 IV CONCLUSION 

  Addition of beetroot juice as flavoring agent improved the physical and chemical properties of curd. 

Beetroot juice in curd improved the acceptability of new product. Ascorbic acid and protein content of the 

formulated product increased when compared to normal curd. Results suggested that the incorporation of beetroot 

extract could increase the antioxidant property of curd. The malondialdehyde content was decreased in beetroot 

flavored curd than normal one, so the prolonged fermentation decreases the lipid peroxidation in beetroot flavored 

curd than the normal. The lactic acid bacteria count in curd increased with the addition of beetroot juice. Sugar 

of beetroot juice is utilized by the lactic acid bacteria for energy production. Thus, the count of viable organism 

is increased in the beetroot flavored curd than the normal curd. Also there was an increase in lactic acid content 

in beetroot flavored curd. So the pH of new product decreased than normal curd. Based on the results it can be 

concluded that the inclusion of beetroot juice may improve the nutritional value of curd and increase the consumer 

preference of new product. This has immense commercial importance. 

V ACKNOWLEDGEMENT 

Authors are thankful to Mrs. Joytsana Singh, Research fellow, Pushpagiri Institute of Medical Sciences 

and Research Centre, for her support in microbiology work. 

http://www.jetir.org/
http://en.wikipedia.org/wiki/Carbohydrates
http://en.wikipedia.org/wiki/Glucose
http://en.wikipedia.org/wiki/Sucrose
http://en.wikipedia.org/wiki/Galactose


© 2022 JETIR May 2022, Volume 9, Issue 5                                                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2205786 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g738 
 

VI. REFERENCES 

1. Arimond, M., Hawkes, C., Ruel, M. T., Sifri, Z., Berti, P. R., Leroy, J. L., Low, J. W., Brown, L. R., and 

Frongillo, E. A. (2011). Agricultural interventions and nutrition: lessons from the past and new evidence. Food 

and Agriculture Organisation of the United Nations, pp. 41-75. 

2. Buruleanu, L., Nicolescu, C. L., Bratu, M. G., Manea, I., and Avram, D. (2010). Study regarding some 

metabolic features during lactic acid fermentation of vegetable juices. Romanian biotechnol. Letters. 15: 5177-

5188. 

3. Akanksha, Talkad, M., Shrruthi, M., Patil, R., Ghosh, S., and Javed, A. (2014). Characterization of Mutational 

Studies to Enhance the Curdling Activities in Lactobacillus sp. International Journal of Science and Research,  

3(11): 1813-1821. 

4. Panda, S.H., Naskar, S.K., and Ray, R.C. (2006). Production, proximate and nutritional evaluation of sweet 

potato curd. Journal of food, Agriculture and Environment, 4(1): 124-127. 

5. Gardner, N.J., Savard,T., Obermeier,P., Caldwell,G., and Champagne, C.P. (2001). Selection and 

characterization of mixed starter cultures for lactic acid fermentation of carrot, cabbage, beet and onion 

vegetable mixtures. International Journal of Food Microbiology, 64: 261-275. 

6. Nout, M.J.R., and Kiers, J.L. (2005). Tempe fermentation, innovation and functionality: update into the third 

millennium. Journal of Applied Microbiology, 98(4): 789–805.  

7. Christen, W.G., Glynn, R.J., Chew, E.Y., and Buring, J.E. (2010). Vitamin E and age-related macular 

degeneration in a randomized trial of women. Ophthalmology. 117(6): 1163-8. 

8. Lobo, V., Patil, A., Phatak, A., and Chandra, N. (2010). Free radicals, antioxidants and functional foods- 

Impact on human health. Pharmacognosy Review.  4(8): 118–126. 

9. Rhee, S. J., Lee, J. E., and Lee, C. H. (2011). Importance of lactic acid bacteria in Asian fermented foods. 

Microbial Cell Factories. 10(1):S5. 

10.  Gautam, N., and Sharma, N. (2013). Quality attribites of a novel cereal based probiotic product prepared by 

using food grade lactic acid bacteria. Indian Journal of Traditional knowledge.13 (3): 525-530. 

http://www.jetir.org/


© 2022 JETIR May 2022, Volume 9, Issue 5                                                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2205786 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g739 
 

11. Rychen, E., Mpassi, D., Jurjanz, S., Mertes, M., Lenoir-Wijnkoop, I., Antoine, J. M., and Laurent, F. (2002). 

15N as a marker to assess portal absorption of nitrogen from milk, yogurt and heat-treated yogurt in the 

growing pig. J Dairy Re., 69: 95-101. 

12. Mpassi, D., Rychen, G., Feidt, C., Mertes, M., Laurent, F., LenoirWijnkoop, I., and Antoine, J. M. (2001). 

Portal absorption of 15N and amino nitrogen in the growing pig after ingestion of labelled milk., yogurt or 

heat-treated yogurt. Repr Nutr Dev, 41: 153-62. 

13. Rashad, M. M., Mahmoud, A. E., Abdou, H. M., and Nooman, M. U. (2011). Improvement of nutritional 

quality and antioxidant activities of yeast fermented soybean curd residue. African Journal of Biotechnology, 

10: 28. 

14. Shamberger, R. J., Shamberger, B. A., and Willis, C. E. (1977). Malonaldehyde content of food. Journal of 

Nutrition, 107: 1404—1409.  

15. Abedi, E. and Hashemi, S.M.B. (2020). Lactic acid production - producing microorganisms and substrates 

sources-state of art. Heliyon. 6(10):1-32 

16. Omaye, S. T., Turbull, T. P and Sauberchich, H. C. (1979). Selected methods for determination of ascorbic 

acid in cells, tissues and fluids. Methods Enzymology, 6: 3-11 

17. Lowry, O. H., Roserbrough, N. J., Farr, A. L., and Randall, R. J. (1951). Protein Measurement with the Follin 

reagent. Journal of Biological Chemistry. 193: 265-267. 

18. Yagi, K. (1987). Lipid peroxides and human diseases. Chemistry and Physics of Lipids, 45: 337-351. 

19. Prescott, L. M., Harley, J. P. and Klein. D. A. (2005). Isolation of pure cultures. (6th ed), Microbial nutrition. 

McGraw-Hill Education. pp. 104- 106.  

20. Shima, A. R. R., Salina, H. F., Masniza, M., and Atiqah, A. H. (2012). Viability of lactic acid bacteria in 

homemade yogurt containing sago starch oligosaccharides. International Journal of Basic and Applied 

Sciences. 12: 58- 62. 

21. Younus, S., Masud, T., and Aziz, T. (2002). Quality evaluation of market yoghurt/dahi. Pakistan Journal of 

Nutrition. 1: 226-230. 

22. Milind, P. and Jyoti, M. (2014). Curd: A sedative with a bonus bowl of useful side effects. International 

Research Journal of Pharmacy. 5(3): 131-135. 

http://www.jetir.org/
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Lansing+M.+Prescott&search-alias=books&text=Lansing+M.+Prescott&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=John+P+Harley&search-alias=books&text=John+P+Harley&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Donald+A.+Klein&search-alias=books&text=Donald+A.+Klein&sort=relevancerank


© 2022 JETIR May 2022, Volume 9, Issue 5                                                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2205786 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g740 
 

23. Wood, B.J. (2012). The Microbiology of Fermented Foods, Springer Science & Business Media, pp852. 

24. Charalampopoulos, D., Wang, R., Pandiella, S. S., and Webb, C. (2002). Application of cereals and cereal 

components in functional foods: a review. International Journal of Food Microbiology. 79: 131-141. 

25. Lee, C. H. (1994). Importance of lactic acid bacteria in non-dairy food fermentation, in Lactic Acid 

Fermentation of Non-dairy Food and Beverages. Edited by Lee, C. H., Adler-Nissen, J., andBarwald, G. 

HarnLimWon, Seoul. 8-25. 

26. Damunupola, D. A. P. R., Weerathilake, W. A. D. V., and Sumanasekara, G. S. (2014). Evaluation of quality 

characteristics of goat milk yogurt incorporated with beetroot juice. International Journal of Scientific and 

Research Publications. 4(10), ISSN 2250-3153. 

27. Adolfsson, O., Meydani. S. N., and Russell. R. M. (2004). Yogurt and gut function. The American Journal of 

Clinical Nutrition. 80(2): 245-256. 

28. LeBlanc, J. G., Laino, J. E., Juarez del Valle, M., Vannini, V., van Sinderen, D., Taranto, M. P., Font de Valdez, 

G., Savoy de Giori, G., and Sesma, F. (2011). B-group vitamin production by lactic acid bacteria – current 

knowledge and potential applications. Journal of Applied Microbiology, 111: 1297-1309.  

29. Canter, P.H., Wider, B., and Ernst, E. (2007). The antioxidant vitamins A, C, E and Selenium in the treatment 

of arthritis: a systematic review of randomized clinical trials. Rhematology, 46(8): 1223-33. 

30. Lee, C.H. (1997). Lactic acid fermented foods and their benefits in Asia. Food Control, 9: 259-269. 

31. Rinaldi, V.E.A., Ng, P.K.W., and Bennink, M.R. (2000). Effects of extrusion on dietary fiber and isoflavone 

contents of wheat extrudates enriched with wet okara. Cereal Chemistry, 77: 237–240. 

32. Mohapatra, S., Panda, S.H., Sahoo S.H., and Sivakumar, P.S. (2007). β-Carotene-rich sweet potato curd: 

production nutritional and proximate composition. International journal of Food Science and Technology.42 

(11): 1305-1314.  

33. Lonnerdal, B. (2003). Nutritional and physiologic significance of human milk proteins. The American Journal 

of Clinical Nutrition. 77(6): 1537S-1543S.   

34. Sojic, B.V., Petrovic, L.S., Mandic, A.I., Sedej, I.J., Dzinic, N.R., Tomovic, V.M., Jokanovic, M. R., Tasic, 

T.A., Skaljac, S.B., and Ikonic, P.M. (2014). Lipid oxidative changes in tradititional dry fermented sausage 

Petrovská klobása during storage. Scientific paper. Hem. Ind. 68 (1): 27–34.  

http://www.jetir.org/


© 2022 JETIR May 2022, Volume 9, Issue 5                                                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2205786 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g741 
 

35. Zhao, L., Jin, Y., Ma, C., Song, H., Li, H., Wang, Z., and Xiao, S. (2011). Physico-chemical characteristics 

and free fatty acid composition of dry fermented mutton sausages as affected by the use of various 

combinations of starter cultures and spices. Meat Science, 88: 761–766. 

36. Berger, R.G., Macku, C., German, J. B., and Shibamoto, T. (1990). Isolation and identification of dry salami 

volatiles. Journal of Food Science, 55: 1239–1242. 

37. Ercoşkun, H. and Özkal, S. G. (2011). Kinetics of traditional Turkish sausage quality aspects during 

fermentation. Food Control, 22: 165–172. 

38. Janero, D.R. (1990). Malondialdehyde and thiobarbituric acid reactivity as diagnostic indices of lipid 

peroxidation and peroxidative tissue injury. Free Radical Biology and Medicine, 9: 515–540. 

39. Kullisaar, T., Yilmer, M., Mikelsaar, M., Vihalemm, T., Annuk, H., Kairane, C., and Kilk, A. (2002). Two 

antioxidative lactobacilli strains as promising probiotics. International Journal of Food Microbiology, 72: 215-

224.\ 

40. Kaur, I.P., Chopra, K. and Saini, A. (2002). Probiotics: potential pharmaceutical applications. European 

Journal of Pharmaceutical Science, 15: 1-9. 

41. Mc Feeters, R.F. (2004). Fermentation microorganisms and flavor changes in fermented food. J. Food Science, 

69: 35-37. 

42. Pieterse, B., Leer, R.J., Schuren, F.H.J. and Werf, M.J.V. (2005). Unravelling the multiple effects of lactic acid 

stress on Lactobacillus plantarum by transcription profiling. Microbiolog,. 151: 3881-3894.   

43. Pelczar, M.J., Chan, E.C.S. and Krieg, N.R. (1993). Microbiology Concepts and Applications. “Part XI: 

Industrial Microbiology”. McGraw Hill, Inc. 847-874. 

http://www.jetir.org/

