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A Study on Physico-chemical and Microbial Quality of
Pectin-paneer Whey Jelly
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Abstract: This study was carried out in order to find the suitable level of whole paneer whey for producing pectin-whey
jelly and studying effects of different levels of paneer whey on product’s physico-chemical as well as microbial quality.
Whey- world’s largest dairy by-product, is disposed raw as “‘waste’ because of serious and large scale problems of higher
cost of treatment, lower pH, higher total solids and Biological Oxygen Demand, etc. Due to which, diversification of this
byproduct into such a kind of food chain, which is irresistible by all age group people remained as an ultimate solution. For
this, five different proportions of paneer whey testing average total solids (6.36 £ 0.04%), titrable acidity (0.38 £0.01%),
pH (5.61 £0.11), protein (0.35 £ 0.01%) and ash (0.40 + 0.14% ) and corresponding levels of potable water was utilized
for treatments viz., T1 (00:100 Control), T2 (25:75), T3 (50:50), T4 (75:25) and T5 (100:00). Blend prepared with
aqueous orange colour, flavour, citric acid, pectin and sugar was concentrated up to 65°Brix. Moisture, total soluble
solids, titrable acidity, pH, protein, reducing sugar, total sugar, carbohydrates and ash ranged from 34.85-30.76 %, 65.10-
68.20°Brix, 0.40-0.44%, 3.46-3.31, 0.03-0.25%, 10.25-14.69%, 65.01-68.50%, 65.08-68.55% and 0.09-0.42%
respectively. Yeasts and molds were nil.
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INTRODUCTION

Out of 85 million tones of global production of whey,
40% is disposed raw in to sewage [7] as its Biological
Oxygen Demand is very high (39000-48000 ppm)
[30]. Treatment of five lakh liters of whey costs
approximate $10000 every single day [18] causing
serious hazards of environment pollution. Also it is

whey for producing hydrocolloid “xanthan gum’
[24], WPC, whey powder, lactose [6], and as an
efficient carbon and nitrogen source [22] etc.
Production of these substances on a large scale is
not economically feasible for many dairy industries;
hence diversification of whey solids at its
production point to human food chain appears to

not economically feasible to build a purification
plant for all dairies. This leaves us with no other
option but to ‘utilize whey’ [19]. It is considered as
largest by-products of world dairy industry [6],
containing approximately 6% total solids with
lactose (70%) and valuable whey proteins (as much
as 11%) [40], most of the water soluble vitamins,
necessary minerals [30], calcium, phosphorus and
all the essential amino acids, thus proving it as a
highly nutritious in substance [31]. Due to this,
immense work has been done in the world to utilize

be the best alternative way of utilizing whey [6].
Food industries add healthy ingredients to their
products to obtain functional products which hold
pique interest of consumers [37].

Especially ‘jelly’, can be prepared from simpler
ingredients like sweetener, acid, hydrocolloid and
water or fruit extract [27]. It satisfies craving for
sweets and leaves with a pleasant mouth feel [25].
Jellies made from pectin have several advantages
over those made from other hydrocolloids. Gelatine
jellies have the disadvantage of being slow setting
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on making up by the housewife, while agar and
alginate jellies often lack clarity. Storage of these
jellies often results in loss of gelling strength and
consequent increase in time required for setting.
Pectin jellies are found to be quick setting and do
not appreciably lose gelling strength on storing [3].

The power of pectin to revolutionize the
structure of sol system to generate gel network along
with its plant-originated nature and numerous
health-beneficial properties have resulted in its ever-
growing applications for creating edible gelled
systems [9]. Food industry view whey products as
an ideal means of achieving added value, and
appreciate it well for the functional properties but
paneer whey face a large number of difficulties in
its use because of high mineral content and low pH,
therefore it mostly remains unutilized [8]. Hence
several attempts were done to obtain a balanced
fusion of whey and hydrocolloid to prepare fruit
jelly but were unsuccessful. Sharma and
Raghuwanshi [33] also concluded that the whey
cannot be utilized in preparation of fruit preserves.
Rao et al. [29] and Sharma [32] also agreed with the
results on account of the perishable nature of fruits.
Patel and Arora [26] supported that the native
functional properties of whey proteins and fiber
functionality of pectin will synergistically increase
the quality level of dairy products, thus benefiting
all age group consumers. With this view, present
work was aimed to find out suitability of paneer
whey for pectin-whey jelly and study the effect of
differentlevels of paneer whey on physico-chemical
and microbial quality of finished product.

MATERIAL AND METHODS

Paneer whey was obtained fresh, free of cost for each
replica treatments T1 to T5 from students dairy plant
producing paneer by using average 1.5% citric acid
solution as a coagulant. It was filtered twice using
double layered sterilized muslin cloth and analyzed
for total solids, titrable acidity, pH, ash and protein
content as per ISI [13]. Pectin-paneer whey jelly was
prepared according to the procedure demonstrated
by Human [11] with slight modification.
Proportions of composite sample of paneer whey
and potable water were 00:100 (T1, Control), 25:75
(T2), 50:50 (T3), 75:25 (T4) and 100:00 (T5). The
paneer whey -water mixture was admixed with

food grade aqueous orange flavour, colour, pectin
of jelly grade 150 + 5 @ 1.5%, analytical grade citric
acid @ 1% and sugar @ 47%. Mixture concentrated
till total soluble solids reached minimum 65°Brix
for preparing pectin-paneer whey jelly.

Each treatment was replicated five times.
Average analytical values of physico-chemical
properties of finished products were obtained.
Soluble solids, titrable acidity, pH, reducing and
total sugar of treatment T1 to T5 were calculated as
per Ranganna [28] while carbohydrates were
obtained by standard method described in ISI [14].
Standard Micro Kjeldahl method [2] was used to
calculate protein content. Percent moisture and ash
were determined as per the standard process given
in ISI [12].

Microbial analysis was done according to
standard procedure described by Balasubramani et
al. [3] for standard plate count along with yeasts
and molds count. Entire analytical data was
recorded and statistically analyzed using one way
ANOVA and Completely Randomized Design as
explained by Snedecor and Cochran [34]. All the 25
samples were analyzed and average results were
discussed.

RESULTS AND DISCUSSION

Analytical results of paneer whey (Table 1) are
similar with those of Kumar and Saxena [20]. The
average results obtained after physico-chemical
analysis of fresh treatment samples are shown in
Table 2. Due to the increase in total solids content
because of the addition of paneer whey and total
solids present in it, the lowest moisture was
recorded for treatment T5. Carvalho et al. [5]
recorded similar results for sapota pulp jelly.

Table 1
Average composition of the paneer whey

Parameters Average values
Ash 00.40 £ 0.14%
Total solids 06.36 = 0.04%
Titrable acidity 00.38 £ 0.01%
pH 05.61+0.11
Protein 00.35 + 0.01%
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65.41 +0.04¢
66.8 +0.06°

65.43 +0.01¢
66.83 £0.10°
67.56 + 0.07°
68.55 £ 0.012

0.41 +0.01¢
0.42 +0.02¢
0.43 +0.01°
0.44 +0.27°

12.07 +0.05¢
12.98 +0.01°
1349 +0.12°
14.69 +0.05°

0.09 +0.01¢
0.15 +0.02¢
0.22 +0.02°
0.25 +0.02°

34.28 +0.03°
32.73 +£0.05¢
31.80 +0.05¢

30.76 +0.11°

0.19 +0.01¢
0.27 +0.01¢
0.34 +0.01°
0.42 +0.01°

65.30 +0.21¢
66.73 +0.25¢
67.46 +0.66°
68.20 +0.89°

3.41 £0.01°

3.39 +£0.01¢

T2

T3
T4

67.52 +0.08°
68.50 +0.12°

3.36 £0.01¢
3.31 £0.01¢

T5

=5)

Data represented as mean * standard deviation. Means with different superscripts in a column differ significantly at 5% level of significance (1

Zakari et al. [39] found results resembling with
those of pectin-paneer whey jelly samples in case
of total soluble solids which in the same case were
slightly lower than the findings of Kumari and
Sandal [21] for mango jam samples. High soluble
solids present in paneer whey itself were
responsible for the increase in total soluble solids
content of the treatment samples from T1 to T5. The
differences among the treatments were significant
for pH values which decreased from T1 to T5. This
may be due to increase in acidity due to increase in
levels of paneer whey. Similar values were recorded
by Hossen et al. [10] for guava jelly and Joshi [17]
for both wood apple and guava jelly.

There was increase in acidity from T1 to T5
with the increasing levels of paneer whey. The
values recorded are in harmony with Islam et al. [15]
in case of the dragon fruit jelly as indicated by the
per cent citric acid calculated for different
treatments.

The result indicated increase in carbohydrate
content with increase in the proportion of paneer
whey may be due to increase in level of total solids
from paneer whey which raised the percent
carbohydrates of fresh whey-pectin jelly. Similar
values for per cent carbohydrates were recorded for
powdered banana peel jelly [23] and sapota pulp
jelly [5]. Treatment T5 recorded highest protein
content because of higher whey proteins. Pectin was
solely responsible for the protein value in treatment
T1. The protein content recorded for treatment T4
and T5 are similar with the findings of Kumari and
Sandal [21] for whey based mango jam.

The highest reducing sugar content was
observed for treatment T5 and the lowest reducing
sugar content recorded for treatment T1 (Control).
The values of reducing sugar for pectin-paneer
whey jelly prepared using 25% (12) and 50% (T3)
level of paneer whey are in accordance with values
observed by Sudhagar et al. [35] for pear jelly. All
the treatments showed statistically significant
difference for ash content. The increase in ash
content may be because of increasing mineral
content of paneer whey with increase in its level
from treatment T1 to T5. Hossen et al. [10] reported
similar results.
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Table 3
Effect on microbial quality of pectin- paneer whey jelly

Treatment Standard plate count Yeast and mold count
(cfu/g) (cfu/g)

T1 2.33 x 10°+ 0.39° 0.0 x 10*+ 0.0

T2 3.59 x 10° £ 0.16¢ 0.0 x 10*+ 0.0

T3 5.66 x 10° + 0.57° 0.0 x 10+ 0.0

T4 7.66 x 10°+ 0.01° 0.0 x 10*+ 0.0

T5 7.86 x 10°+ 0.18° 0.0 x 10*+ 0.0

Data represented as mean * standard deviation. Means with
different superscripts in a column differ significantly at 5% level
of significance (n = 5).

The values recorded for total sugar content
showed statistically significant differences among
the treatments. The lowest total sugar was recorded
for treatment T1 and highest for T5. The results
indicated increase in total sugar content with
increase in proportion of paneer whey due to
increase in level of lactose in it. The values recorded
are in line with Yuyama et al. [38], Thomas and
Kulwal [36], Carvalho et al. [5] and Islam et al. [16].

The standard plate counts obtained in the
present studies were higher than the values reported
by Sudhagar et al. [35] may be due to use of lower
sugar level as compared to pectin-paneer whey jelly.
The values of yeast and mold count for different
treatments after five replications were recorded nil
(Table 3). Similar results were recorded by Carvalho
etal. [5] and Hossen et al. [10]. Aleman et al. [1] stated
that the development of micro-organisms on
superficies of starch jellies was limited.

Results revealed that levels of valuable
nutrients like paneer whey minerals, whey
carbohydrates and whey proteins are carried
successfully in jelly and goes on increasing from
treatment T1 to T5 as the “paneer whey’ level
increases, facilitating its use at the production point
of paneer whey itself, by diverting it in human food
chain, producing a novel pectin-paneer whey jelly,
also mitigating problems concerning whey disposal,
whey treatment, effluent treatment and
environmental pollution.

References

Aleman, S., Delahaye, E.P., Perez, E. and Schroeder, M. (2011),
Elaboration of blackberry (Rubus glaucus Benth.) jellies
with native and modified banana starches (Musa ABB)
African Journal of Food Science. 5(4): 181-187.

AOAC. (1970), Official Methods of Analysis. Association of
Official Analytical Chemists, 15" ed. Washington D.C. 54:
212.

Baker, G.L. and M. Olliver (1952), Tablet jellies and process of
preparing same. U.S. Pat. 2594439 : 1-8.

Balasubramani, P., Shankar, R. and Murali. (2010), Optimization
of process for mixed fruit jam using sweetners. Beverage
and Food World. 37(7): 56-58.

Carvalho, V.S, Damiani, C., Asquieri, E.R., Orsi, D.C. and Nishi,
A.CF. (2012), Development and antioxidant capacity of
sapota pulp jelly (Quararibea cordata VISCHER). Cienc.
Agrotec. Lavras. 36(3): 341-347.

Changade, S.P., Shendurse, A.M., Mishra, SK. and Bhandari,
P.N. (2012),. Utilization of paneer whey for preparation
of whey-based mungwadi. Indian ]. Dairy Sci. 65(1): 23-28.

Dhawale, R M., Choudhari, D.M. and Londhe, G.K. (2009),
Preparation of channa whey beverage using mango pulp.
The Asian Journal of Animal Science. 4 (1): 6-9.

Gupta, V.K. (2008), Overview of production, processing and
utilization of dairy by-products. Technological Advances
in the Utilization of Dairy By-products. Course
Compendium, NDRI, Karnal. 22: 1-7.

Haghighi, M. and K. Rezaei (2012), General analytical schemes
for the characterization of pectin-based edible gelled
systems. The Scientific World Journal : 1-12. doi:10.1100/
2012/967407.

Hossen, S., Kabir, M.S., Uddin, M.B., Rahman, A K.M.L. and.
Mamun, M.R.A. (2009), Effect of different extractions of
juice on quality and acceptability of guava jelly.
J. Innovative dev. Strategy. 3(4): 27-35.

Human, T.P. (1949), The Retention of vitamin C and development
of colour in syntheticjellies and marmalade. Ph.D. thesis
submitted to Oregon State College, Oregon. pp. 33.

ISI. (1980), ISI Handbook of Food Analysis, Part I, General
Methods SP: 18, Bureau of Indian Standards, Manak
Bhavan, New Delhi. pp. 3-4.

ISL. (1981), ISI Handbook of Food Analysis, Part XI, Dairy
products SP: 18, Bureau of Indian Standards, Manak
Bhavan, New Delhi. pp. 5-44.

ISI. (1982), ISI Handbook of Food Analysis, Part VI, Protein-
Rich Foods SP: 18. Bureau of Indian Standards, Manak
Bhavan, New Delhi. pp. 88.

Islam, M.Z., Khan, M.T.H., Hoque, M.M. and Rahman, M.M.
(2012a), Studies on the processing and preservation of
dragon fruit (Hylocereus undatus) jelly. The Agriculturists.
10(2): 29-35.

Islam, M.Z., Monalisa, K. and Floque, M.M. (2012b), Effect of
pectin on the processing and preservation of strawberry
(Fragaria ananassa) jam and jelly. Int. |. Natural Science.
2(1): 8.

Joshi, D.D. (1980), Studies on the utilization of curd whey for
the preparation of fruit jelly. M.Sc. thesis submitted to
Marathwada Agricultural University, Parbhani.

286

International Journal of Tropical Agriculture © Serials Publications, ISSN: 0254-8755



A Study on Physico-chemical and Microbial Quality of Pectin-paneer Whey Jelly

Khamrui, K. and Rajorhia, G.S. (1998), Making profits from
whey. Indian Dairyman. 50 (6): 13.

Knipschildt, M.E. (1977), Utilization of whey to avoid pollution
and to recover a valuable food product part I
Manufactured Milk Products Supplement. American Dairy
Review: 52B-52F.

Kumar, S. and Saxena, D. (2008), Nutritional and health
enhancing properties of whey. Beverage and Food World:
44-46.

Kumari, A. and Sandal, A. (2010), Quality parameters of mango
jam supplemented with whey and changes during
storage. Indian Food Packer: 126-144.

Kumari, P. and Dhingra, H.K. (2013), Isolation and
characterization of PHB producing microorganisms
isolated from root nodules of leguminous plants. The
Bioscan. 8(1): 109-113.

Lee, EH., Yeom, HJ., Ha, M. and Bae, D. (2010), Development
of banana peel jelly and its antioxidant and textural
properties. Food Sci. Biotechnology Seol. 19 (2): 449-455.

Nikam, A., Mundada, P., Chavan, A. and Gonjari, G. (2011),
Studies on acclimatization of Xanthomonas campestris on
whey for production of xanthan gum. The Bioscan. 6(1):
43-45.

Ognean, C. F., Darie, N., Jascanu, V., Gyongyi, A., Tarziu, M.
and Ognean, M. (2007), Obtaining low calories dessert-
jelly type. J. of Agroalimentary Processes and Technologies.
13(2): 409-412.

Patel, A.A. and Arora, S.K. (2005), Fiber fortification of dairy
products. National Workshop on Entrepreneurship
Development in Dairy and Food Industry, NDRI, Karnal:
89-94.

Patrella, J.A. (2008), Process for making jelly containing pectin.
U.S. Pat. 20080032027A1: 1-5.

Ranganna, S. (2004), Handbook of Analysis and Quality Control
for Fruit and Vegetable Products, 2" ed. Tata MacGraw-
Hill Pub. Co. Ltd., New Delhi, India. pp. 931-938.

Rao, V.G, Krishna, G.M. and Naidu, I.K. (2003), Sutability of
utilizing whey in various fruit products. IX Asian Congress
of Nutrition, Nutrition Goals for Asia- Vision 2020. Poster
Free Communications. BPU11-84: 202.

Sahu, C., Patel, S. and Chaudhary, P.L. (2005), Technology for
manufacture of whey based mango herbal (lemon grass)
beverage. ]. Food Sci. Technol. 42(5): 421.

Saravana, K.R. and G. Manimegalai. (2005), Studies on storage
stability of whey based papaya juice blended RTS
beverage. J. Food Sci. Technol. 42(2): 185.

Sharma, D.S. (2014), Quality evaluation and storage stability
of jamun-mango blended jam. The Bioscan. 9(3): 953-957.

Sharma, S. and Raghuwanshi, R. (2003), Studies on use of whey
in jams and jellies. Foods for Life. Conference and
Exhibition. Melbourne Convention Centre Abstract Book:
24-27.

Snedecor, G.W. and Cochran, W.G. (1967), Statistical Methods,
6™ edition. Oxford and IBH publishing Co., Calcutta, India:
263-266.

Sudhagar, T., Manimegalai, G. and Saravanakumar, R. (2005),
Effect of packaging materials on storage stability of pear
jelly. Beverage and Food World: 86-87.

Thomas, D. and Kulwal, L.V. (2002), Preparation of jam from
ber fruits (Zizyphus mauritiana L.). Indian Food Packer:
57-60.

Wright, R. (2007), The functional confectionery market: How
sweet it is. Nutraceuticals World: 1-6.

Yuyama, L.K.O., Pantoja, L., Maeda, R.N., Aguiar, J.P.L. and
Silva, S.B. (2008), Desenvolvimento e aceitabilidade de geleia
dietetic de cubiu (Solanum sessiliflorum Dunal). Ciencia e
Technologia de Alimentos, Campinas. 28(4): 929-934.

Zakari, UM., Dehinde, A.M. and Bello, SM. (2009), Effect of
different levels of sugar and cooking temperatures on
the quality of orange (Citrus sinensis) jellies. Production
Agriculture and Technology. 5(2): 301-308.

Zall, R.R. (1984), Trends in whey fractionation and utilization-
a global perspective. J. Dairy Science. 11: 2621-2629.

Vol. 34, No. 2, 2016

287





