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ABSTRACT— The aim of this study was to develop a coconut milk-based cheese spread and determine its
acceptability among young, adult and elderly consumers as well as to determine its physico-chemical composition.
The sensory characteristics and physico-chemical composition of the coconut spreadable cheese substitute (CSCS)
was evaluated and compared to a commercial cheese spread. Consumer acceptability of CSCS by the said consumers
were proven to be significantly different (P<0.05) in all attributes, wherein the CSCS was favoured more than the
commercial cheese spread by both the adult and elderly consumers. In addition, the flavour of the CSCS was
described by these groups of panellists as having a smoother texture and a less salty taste. Among the three groups of
consumers, the elderly consumers highly preferred the CSCS than young and adult consumers. In terms of its
physico-chemical composition, there are significant differences between the two cheese spreads except for pH. The
difference between the chemical composition of CSCS and commercial cheese spread reflected the differences
between its formulations. Overall, the use of coconut milk in making cheese substitute is feasible and is highly
acceptable to the groups of consumers.
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1. INTRODUCTION

Processed cheese represents an extremely delicate and complex system as its properties are affected by many
variables, such as the composition and nature of the cheeses used as ingredients, type and amount of melting salts, pH
and processing parameters [10]. Therefore, it is indispensable to study the influence of using new ingredients in the
processed cheese’s quality.

Cheese substitutes or analogues or imitation cheeses may be generally defined as products that are intended to partly
or wholly substitute for or imitate cheese and in which milk fat, milk protein or both are partially or wholly replaced by
non-milk-based alternatives, principally of vegetable origin [7]. Contrary to the present status of processed cheese, the
initial idea of processed cheese was to increase shelf life of natural cheese and alternative uses for natural cheese that was
difficult to sell. Cheese analogues are being used increasingly due to their cost effectiveness, attributable to the simplicity
of their manufacture and the replacement of selected milk ingredients by cheaper vegetable products [23], so as the
potential to overcome problems associated with natural cheeses such as high production and storage costs, functional
variability and compositional and nutritional inflexibility [13]. Thus, the use of coconut milk as the primary ingredient of
a cheese spread instead of the usual animal’s milk offers an evolution to the traditional cheese spreads.

Coconut milk is a white thick liquid extracted with water from freshly grated coconut kernel. It is an emulsion
containing fat, protein, sugars, minerals and vitamins [19]. Unlike cow’s milk, coconut milk is lactose-free and can be a
good alternative for people pursuing a lactose-free diet [25]. It also contains carbohydrates (mainly sucrose and some
starch), lipid and minerals like P, Ca and K [9].

Hence, this study was conducted with the following objectives: (1) to determine the consumer acceptability of CSCS
among young, adults and elderly consumers, (2) to compare the sensory acceptability of CSCS product to the existing
commercial spreadable cheese and (3) to determine and compare the physico-chemical composition of CSCS with the
commercial cheese spread.
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2. MATERIALS AND METHODS
2.1 Preparation of Coconut Spreadable Cheese Substitute

The CSCS was prepared by combining the two mixtures: mixture A (starch, carrageenan, salt, sugar, CMC
(carboxymethyl) powder, cheese powder and distilled water) and mixture B (coconut milk, cheese flavor, carbonated
water, nutritional yeast and diced pimiento). The measured ingredients were placed in order of liquids and dry
ingredients. Both mixtures were combined and cooked at 60°C for 15 minutes. Continuous stirring was performed to
achieve the desired consistency of the CSCS [22].

2.2 Sensory Evaluation with Consumer Panel

Consumer acceptability was performed to determine the general acceptability of the CSCS by young, adult and
elderly consumers. Stone and Sidel (1993) recommended using between 25 and 50 consumers for laboratory studies.
Elderly consumers of cheese spread, ages 60 years and above were randomly selected from different locations in
different provinces of the Philippines, whereas adult consumers, ages 19 to 59 years old, were randomly selected inside
the premises of the University of Santo Tomas. Young consumers, ages 18 years old and below, were also chosen by
random in the University of Santo Tomas, most of them students of the said university itself. General acceptability was
determined based on a Hedonic scale of 1 to 9. CSCS was analysed by the consumers along with a commercial cheese
spread in order to determine its consumer acceptability.

2.3Physico-chemical Analyses

Coconut spreadable cheese substitute were examined for pH, (Jenway 350 @ 20°C), titratable acidity and free fatty
acids were acquired by Nielsen (2010). The viscosity (Brookfield viscometer @ 21°C and 20rpm) and water activity
(enBSK Sensor @ 25°C) were also measured. The fat content was determined through the acid hydrolysis method,
protein (Kjeldhal method), moisture (oven air-drying method) and ash (muffle furnace method) were analysed following
AOAC procedures [1]. Carbohydrates were calculated by difference [1].

2.4 Statistical Analysis

T-test was used to determine the difference between CSCS and the commercial cheese spread. One way Analysis of
variance was used to compare acceptability of CSCS among the consumers. Significance differences was represented as
P>0.05. T-test was also used for statistical treatment of physico-chemical composition between CSCS and the
commercial cheese spread. Triplicate readings were done per method of analysis and the standard error mean (SEM) was
performed.

3. RESULTS AND DISCUSSION
3.1 Sensory Preference of CSCS over Commercial Cheese Spread

The acceptability of commercial cheese spread and coconut spreadable cheese substitute were evaluated by 150
panellists from different age groups, namely young consumers (ages 18 and below), adult consumers (ages 19 — 59) and
elderly consumers (ages 60 and above). Consumers choice responses on sensory difference of CSCS and the commercial
cheese spread, showedsignificant variability in all attributes (P>0.05).

Young consumers preferred the CSCS more than the commercial cheese spread (Figure 1) in terms of its color,
spreadability and texture. However, in terms of its appearance, aroma, flavour and general acceptability, the commercial
sample is more preferred than the CSCS. They prefer the salty taste of the commercial spread rather than the CSCS.
Younger people often have a limited range of experience (and perhaps a limited range of food appreciation); they may be
more likely to prefer foods for their hedonic qualities. Indeed, young people have been found to prefer saltiness and
intense sweetness more than adults [24].

Nonetheless, adult and elderly consumers favoured the CSCS more than the commercial cheese spread in terms of all
attributes (Figure 1).

Consumers open ended comments on appearance, aroma, taste, flavour, texture, and general acceptability were widely
varied. For example, during sensory acceptability testing, most of the young consumers stated that the CSCS s less salty
than commercial cheese spread. This consumer also noticed a minimal coconut aftertaste and aroma in the CSCS.

Adult and elderly consumers remarked that they prefer the CSCS over the commercial cheese spread because of its
less salty flavour, less creamy and the smoother texture. Their remarks can be contributed to the ability to detect and
discriminate between tastes differences as one ages [2]. The sweet aroma of the CSCS also contributed to its favourable
acceptability compared to the commercial cheese spread. Consumers have higher threshold of smell sensitivity with age,
suggesting that odor identification seems to be less efficient and that odors need to be stronger and more intense to be
perceived and differentiated by older adults [17]. The aroma of the CSCS is strong, though the ability of elderly
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consumers to smell tend to diminish overtime, they were able to detect the strong cheese aroma of the CSCS.
Furthermore they stated that coconut after taste and aroma of the CSCS were not detected. In terms of spreadability and
texture, the elderly consumers preferred CSCS over the commercial cheese spread because according to them, it has a
softer and smoother mouthfeel and spreadability.

A. Young Consumers

U N 0 ©

Hedonic Scale

Appearance* Color* Spreadability* Texture* Aroma* Flavor*  General Acceptability*

B. Adult Consumers

U OO0 N o0 ©

Hedonic Scale

Appearance* Color* Spreadability* Texture* Aroma* Flavor*  General Acceptability*

C. Elderly Consumers

Hedonc Scale
Ul OO N 00 O

Appearance* Color* Spreadability* Texture* Aroma* Flavor* General
Acceptability*

1 Coconut Spreadable Cheese B Commercial Cheese Spread (Control)

Figure 1: Sensory Preference of Coconut Spreadable Cheese Substitute over Commercial Cheese Spread
* - significantly different at T-test (P>0.05)

3.2 Sensory Acceptability Comparison of Young, Adults and Elderly Consumers on Coconut Spreadable
Cheese Substitute

Three different groups of consumer panellists, namely young, adults and elderly assessed the sensory acceptability of
CSCS. Seven sensory attributes were determined, namely appearance, color, aroma, spreadability, texture, flavour and
general acceptability. Analysis of variance results showed that there is no significant difference in terms of all attributes
(P>0.05) among the three different group of panellists.

Elderly consumers have thehighest sensory acceptability for appearance, color, aroma, spreadabilty, texture, flavour
and general acceptability. The sensory acceptability value ranges from 7.90 to 8.42 among young, adult and elderly
consumers in a 9-point hedonic scale. This high sensory rating could be attributed to less salty taste and smoother texture

of CSCS.

Asian Online Journals (www.ajouronline.com) 84




Asian Journal of Agriculture and Food Sciences (ISSN: 2321 — 1571)
Volume 03 — Issue 01, February 2015

Table 1: Sensory Acceptability of Coconut Spreadable Cheese Substitute among Different Age Group Consumers

Sensory Attributes Consumers
Young Adults Elderly

Appearance™ 8.12 7.96 8.38
Color™ 8.28 8.08 8.42
Aroma "™ 7.90 8.00 8.16
Spreadability™ 8.28 8.34 8.36
Texture™ 8.28 8.32 8.34
Flavor™ 7.92 8.04 8.34
General Acceptability™ 8.14 8.10 8.38

™ - not significantly different based on Analysis of Variance (ANOVA)

3.3 Physico-chemical Composition of Coconut Spreadable Cheese Substitute and Commercial Cheese
Spread

The pH of the CSCS and commercial cheese spreads were 5.88 and 5.70 respectively, which were not significantly
different (P>0.05). This lower pH indicates that microbial shelf life would be higher risk for cheese spreads. It is well
established that the texture of processed cheese varies with pH [10].Low pH cheese are firm whereas high pH products
are moist and spreadable [11].

The titratable acidity (TA) of CSCS was found to be significantly lowerwith a TA value of 0.1464% than the
commercial cheese spread with TA value of 2.093%. TA and pH is dependent on the total quantity of acids as well as the
strength of the acids present [18]. Thus, pH and titratable acidity is inversely related to each other as there are more acids
being produced by the product, its pH value decreases.

The viscosity of CSCS and the commercial cheese spread were 89,633 and 141,000 centipoise at 21°C, respectively,
wherein the commercial cheese spread was found to be significantly higher than the CSCS. Viscosity, in general
meaning, of processed cheeses, cheese analogues and natural cheeses uses various techniques of viscometery[5]. The
increase in viscosity reflects intermolecular interactions between adjacent protein molecules with the formation of weak
transient networks [20], therefore high protein content can be associated with viscosity. The results state that the
commercial cheese spread is more viscous than the CSCS, relative to the results of the commercial spread having a
higher protein percentage than the CSCS.

Free fatty acids was found to be significantly lower in CSCS (0.41%) than the commercial cheese spread
(6.81%)because free fatty acids (FFASs) are naturally present at low amounts in all vegetable oils[4]. Since the CSCS
contains coconut milk, it can lead therefore to resulting to a low FFAs value. Dayritet al. (2007) also stated that high
moisture increases hydrolysis, which leads to a higher free fatty acid content and hydrolytic rancidity and it proves the
result of commercial cheese spread.

The water activity (A,) of the CSCS and commercial cheese spreads were 0.760 and 0.832 respectively. A,, was
proposed as an appropriate index for cheese quality determination [6]. Ayis an indication of food perishability. It has a
profound effect on the liability of a food to undergo microbial, enzymatic or non-enzymatic spoilage. The levels of water
activity that contribute to food spoilage vary depending on the type of food [27].

The moisture content (MC) of CSCS was significantly lower than the commercial cheese spread, wherein the results
were 30.68% and 55.61%, respectively. According to Sanchez and Rasco (1983), substitution of coconut milk for skim
milk lowers the MC. The CSCS was made with pure coconut milk, thus obtaining a lower MC. Moisture content is an
important parameter because it influences the cheese’s texture, including softness, elasticity and low susceptibility to
compression fractures [15].

Fat content of the CSCS and commercial cheese spread were 6.89% and 21.00% respectively. Fat content of CSCS
was significantly lower because increasing the starch content of imitation cheese caused an increase in cheese hardness
and this increase could partly be attributed to the reduction in fat [3] and starch content of CSCS was relatively higher
causing the fat to be lower than the commercial sample.

The ash content was significantly higher in commercial cheese spread with 5.76 than CSCS with 2.52%. The
significance of the ash content in food samples cannot be overemphasized as they account for the mineral constituents in
a product sample [8]. The amounts of specific minerals in different cheese types are influenced by addition of salt [26].
Since the commercial cheese spread tends to be much saltier than the CSCS, it can be said that it contains more salt than
the CSCS, resulting in higher ash content.
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Protein content of CSCS was significantly lower with 1.15% than the commercial cheese spread with 12%.
Carbohydrate content of CSCS however was significantly higher with 58.76% than the commercial cheese spread with
11%. The dissimilarity of protein and carbohydrate content between CSCS and commercial cheese spread are mainly
because of its difference in formulations. The main effect on chemical composition was associated with the different milk
typesused [12].

Table 2:Physico-chemical Composition (Mean = SD) of Coconut Spreadable Cheese Substitute vs. Commercial Cheese

Spread
Physico-chemical Coconut Spreadable Commercial Cheese Spread
Cheese Substitute

pH™ 5.88 + 0.06 570+0.13
TA (%) * 0.1464 + 0.05 2.093 +0.03
Viscosity (cP) * 89633 + 0.001 141000 + 0.001
Free Fatty Acids (%) * 0.41 +0.02 6.81+0.01
Water Activity * 0.760 % 0.01 0.832 +0.01
Moisture (%) * 30.68 +0.72 55.61 +2.40
Fat (%) * 6.89 +0.01 21 +0.001
Ash (%) * 2.52+0.08 5.76 +0.01
Protein (%) * 1.15 + 0.001 12.00 + 0.001
Carbohydrate (%) * 58.76 + 0.001 11.00 + 0.001

* — significantly different, ™ — not significantly different based on T-test (P>0.05)
4. CONCLUSIONS

The sensory properties between CSCS and commercial control cheese spreads were significantly different from each
other, with adult and elderly consumers favouring the CSCS over the commercial cheese spread. Consumer acceptability
of CSCS among the three groups of consumers was not significantly different. The CSCS can therefore be commercially
acceptable and can be a substitute to cheese spreads available in the market. Results obtained from the physico-chemical
compositions showed that CSCS differ significantly (at P>0.05) from the commercial control sample in all the
parameters except for pH. However, acceptability of either the CSCS or the commercial sample could be related to
significant differences in the content of the milk used in the formulation of cheese spreads which affects its flavor. In
conclusion, coconut milk is an ideal ingredient as milk substitute in cheese spread.

5. ACKNOWLEDGEMENTS

The authors would like to thank the University of Santo Tomas for letting us use the Food Technology Laboratory at
the Albertus Magnus building in conducting our analysis and sensory evaluation.

6. REFERENCES

[1] AOAC. Association of Official Analytical Chemists. Official Methods of Analysis. 13th ed. AOAC International,
Washington, D.C., 2012.

[2] Bonder, B. R., & Bello-Haas, V. D. Functional Performance in Older Adults. 3rd ed. F.A. Davis Company, USA,
20009.

[3] Bryant, A., Ustunol, Z., &Steffe, J. “Texture of Cheddar Cheese as Influenced by Fat Reduction”, Journal of Food
Science, vol. 60, pp. 1216-1219, 1995.

[4] Dayrit, F., Buenafe, O., Chainani, E., de Vera, 1., Dimzon, 1., Gonzales, E., & Santos, J. “Standard for Essential
Composition and Quality Factors of Commercial Virgin Coconut Oil and its Differential from RBD Coconut Qil and
Copra Oil”, Philippine Journal of Science, vol. 136, no. 2, pp. 119-129, 2007.

[5] Dimitreli, G., &Thomareis, A.S. “Effect of Temperature and Chemical Composition on Processed Cheese Apparent
Viscosity”, J. Food Eng., vol. 64, pp. 265-271, 2004.

[6] EI-Nimr, A. A., Hesham, A., Eissa, M. M., EI-Abd, A. A., Hayam, M., Abbas, M. &Bayoumi, H. M. “Water
Activity, Color Characteristics and Sensory Properties of Egyptian Gouda Cheese during Ripening”, Journal of
American Science, 2010.

[7]1 Fox, P.F., Guinee, T.P., Cogan, T.M. &Mcsweeney, P.L.H. Fundamental of Cheese Science. Aspen Publishers, Inc.,
Gaithersburg, Maryland, 2000.

[8] Gaman, P.M. & Sherrington, K.B. “The Science of Food: An introduction to Food Science Nutrition and
Microbiology”, Pergamon Press Oxford, pp. 196-215, 1998.

[9] Krupa, H., Atanu, H., & Patel, H.G., “Synergy of Dairy with Non-dairy Ingredients or Product: A Review”, African
Journal of Food Science, vol. 5, no. 16, pp. 817-832, 2011.

[10] Kycia, K., Pluta A., &Zmarlicki, S. “Physicochemical and Textural Properties of Processed Cheese Spreads Made
with the Addition of Cheese Base Obtained from of Milk Retentates”, Pol. J. Food Nutr. Sci, vol. 15 & 56, no. 1, pp.
113-118, 2006.

Asian Online Journals (www.ajouronline.com) 86




Asian Journal of Agriculture and Food Sciences (ISSN: 2321 — 1571)
Volume 03 — Issue 01, February 2015

[11]Lee, S. K. &Klostermeyer, H. “The Effect of pH on the Rheological Properties of Reduced-Fat Model Processed
Cheese Spreads”, Lebensm.-Wiss. u.-Technol., vol. 34, pp. 288-292, 2001.

[12] Muir, D., Tamime, A., Sheena, M., &Dawood, A. “Processed Cheese Analogues Incorporating Fat—Subtitutes”,
Lebensm-Wiss u-Technology, vol. 32, pp. 41-49, 1999.

[13]Mounsey, J.S. “Effect of Wheat Starch on Imitation Cheese Texture”, Journal of Food Technology, vol. 7, pp. 30-33,
2009

[14] Nielsen, S. Food Analysis. Springer, New York, USA, 2010.

[15]Ong, L., Dagastine, R. R., Kentish, S. E., & Gras S. L. “The Effect of pH at Renneting on the Microstructure,
Composition and Texture of Cheddar Cheese”, Food Research International, vol. 48, pp. 119-130, 2012.

[16] Sanchez, P., &Rasco, P. “Utilization of Coconut in White Soft Cheese Production”, Philipp. J. Crop Sci, vol. 8, no.
2, pp. 93-99, 1983.

[17]Saxon, S. V., Etten, M. J., & Perkins E. A. A Guide for the helping Professions: Physical Change and Aging.
Springer Publishing Company, NY, 2010.

[18] Schmidl, M. K.&Labuza, T. P. Essentials of Functional Foods. Aspen Publisher, Gaithersburg, Maryland, 2000.

[19] Siddig, M., Ahmed, J., Lobo, M. G., &Ozadali, F. Tropical and Subtropical Fruits. A John Wiley and Sons, Inc.
Publication, 9600 Garsington Road, Oxford U.K., 2012.

[20] Solowiej, B. “Effect of pH on Rheological Properties and Meltability of Proccessed Cheese Analogues with Whey
Products”, Pol. J. of Food Nutr. Sci., vol. 57, no. 3, pp 125-128, 2007.

[21] Stone, H. &Sidel J.L. Sensory Evaluation Practices, 2nd ed. Academic Press, San Diego, CA, 1993.

[22] Tan, A. G. &Coramora, M. (2010). Improvement of Soy Cheese Analogue. Department of Food Technology,
University of Santo Tomas

[23] Verma, S.K., Upadhyay, S., Chandra, R., & Paul, A. “Preparation of Processed Cheese Spread using Tofu,
Mozzarella and Cheddar Cheese”, International Journal of Food Science and Nutrition, vol. 2, pp. 19-23, 2013

[24] Wansink, B., Cheney, M., Chan, N. “Exploring Comfort Food Preferences across Age and Gender”, Physiology
&Behavior, pp. 739- 747, 2003.

[25] Whitman, S. (2014). Is Coconut Milk Lactose Free? Available from: http://www.livestrong.com/article/408353-is-
coconut-milk-lactose-free/. Accessed: 2014 October 20.

[26] Yildiz, F. Development and Manufacture of Yogurt and Other Functional Dairy Products. CRC Press., USA, 2010.

[27] Zapsalis, C., &Anderle, R. Food Chemistry and Nutritional Biochemistry. John Wiley & Sons Inc., Canada, 1985.

Asian Online Journals (www.ajouronline.com) 87



http://www.livestrong.com/article/408353-is-coconut-milk-lactose-free/
http://www.livestrong.com/article/408353-is-coconut-milk-lactose-free/

