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Microbiological study of synbiotic fermented whey drink

TELLABATIV.MADHAVI AND R. K. SHAH

ABSTRACT : The present investigation was carried out for formulation of functional probiotic/synbiotic whey drink with orange
juice and also to study their microbiological. Whey based functional foodswerein two different forms, A [whey + sugar @ 10 %
(w/v) + orangejuice@ 10 % (v/v)], B [A + inulin@ 3 % (w/v)], and inocul ated with probiotic culture Lb.rhamnosus @ 2.0%v/v. The
two blends (A and B) devel oped was subjected to microbiological, initially for the fresh (0 day) and upto 28 days of stipulated
refrigerated storage at aninterval of 7 days at 4 + 1°C. During refrigerated storage for 28 days, Lactobacillus count remained well
above 108 cfu/ml for both the samples (A and B). The product had no yeast and mold count aswell as coliform count throughout
the refrigerated storage period. These products can surge ahead in market as appealing functional fermented whey drink for
consumers as an alternative of carbonated soft drinks and give health benefits due to presence of probiotic culture, inulin, whey

proteins and other whey constituents as well as orange fruit juice.
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. European countries and 24 per cent in North America.

Whey isaby-product obtai ned from the manufacture - In the absence of systematic survey/statistics, the

of products such as paneer, chhana, cheese, shrikhand : Predicted valuefor whey productioninindiaisestimated

etc. It is considered to be one of reliable sources of a - & 4.84 million tones per annum (Reju et al., 2005).

biologically active proteins, carbohydratesand minerals. :

Whey constitutes about 80 to 90 per cent of thevolume : for the treatment of whey prior to disposal into sewage

of milk that is used for production of paneer, chhana, : System. In India also, the more recent enforcement of

cheese and casein. It retains about 45 to 55 per cent of : Strict environmental regulations has compelled dairy

the milk nutrients comprising serum proteins, lactose, - industry to reappraise waste management in general,

mineralsand vitaminsandisnot yet fully utilizedinvarious :
food formulations (Khamrui and Rajorhia, 1998). The - and Rajorhia, 1998a). It also acts as a source of
world production of whey is about 125 million tones -
(2007), in which about 68 per cent is produced in : cultures in cheese manufacture and other fermented
. products. Therefore, many dairy organizations treat the
- whey before disposal. Durham and associates in 1997
Tellabati V. M adhavi, Department of Dairy Microbiology, SMC College of Dairy indicated that treatingfivelackslitre of Whey insewage
: would cost $ 10,000 (Rs. 4, 70,000/-) per day for primary
- treatment and $ 1, 45,000 (Rs. 68,15, 000/-) for tertiary
. treatment (Khamrui and Rajorhia, 1998a). To overcome

- these problems efforts have been made to develop new

Most of the devel oped countries have stringent laws

especialy inwhey disposal (Gandhi, 1989 and Khamrui

bacteri ophage contamination leading to failure of starter
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processes for effective utilization of whey.

Various kinds of whey beverage with or without
fermentations are thought in commercial operation in
devel oped countries such as the United States and New
Zedand (Zadow, 1986). Whey based fruit drinksarethirst
guenching, light, refreshing, healthful and nutritious and
less acidic than fruit juices. These benefits offer great

(Gandhi, 1989; Manda et al., 1997 and Khamrui and
Rajorhia, 1998b). The federal Republic of Germany in
1987 specified that whey drink must contain, in solid or
liquid form, more than 51 per cent of whey constituents
and may contain colouring, food stuffs with protein
products and (-galactosidase. However, no such

Greek term “‘Oros’ (which means whey) is still evident

B13. It is higher in concentration in cow milk
(8 mg/10 ml) than buffalo milk. It isan essential growth
factor for Lb. delbrueckii ssp. Bulgaricus. When used,

taste and liquid consistency which needs to be masked

healthy drink by growing culture of lactic acid bacteria
seems to be an economically sound alternative.

fermented milk with Lactobacilli in order to prolong life.
Dhole (1997) reported that Lb. acidophilus and
Bifidobacteriain thediet will colonizetheintestinal tract
of man and are responsible for maintaining intestinal
health.

The present definition of probiotic is “a live food
microbia supplement which effects it” s receptor in a
beneficia form, through theimprovment of thegut (colon)
flora balance”. The prebiotic foods are some types of
dietary fibre as the non-digestible carbohydrates which

molecular configuration which makes them resistent to
commercially available are fructo-oligosaccharides
(FOS), inulin, lactul ose and gal acto-oligossaccharides.
Prebiotics are defined as non-digestible nutritional
ingredients which affect positively the host, stimulating

beneficial intestinal bacteria; itimprovesthe host’shealth
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- from the root of chicory. It benefits the gut flora health
. andtherefore, considered as prebiotic. The prebiotics of
- major interest are those which stimulate the growth of
- the gastrointestinal (Gl) tract as the Bifidobacterium
. strains. These bacteria inhibit the growth of micro-
- organismswhich cause diarrhoeaor for an examplecolon
. cancer. Besides that the consumption of inulin by the
marketing and profit potential for whey based fruit drinks :

bifidobacterium enhances agood digestion and stimul ates

- theelimination of toxinsand cholesterol. Inulin and fructo-
. oligosaccharides are probably the most commonly used
- prebiotics in the food industries. Reduces the risk of
- osteoporosisbecause provides the cal cium bioavail ability
. (Holzapfe and Schillinger, 2002). Severa studiesindicate
- that inulin is selectively associated to the bifidobacteria
standards/specificationsexistin India(Kumar, 2004). The -

growth in the human gut. The combination of prebiotics

+ and probioticsresultsin the concept of synbiotics.
intheterms of oroatic acid, previously known asVitamin -

The aim of present study is to formulate new

- functional synbiotic whey drink, using L.acidophilusand
- inulin, which will be beneficial to the lactose intolerant
- peoplesand sympathi zers.

whey alone possesses disadvantages as it has an odd :

- Advantages of inulin :

and modified. So, convertingwhey intoarefreshingand

Selective fermentation of prebiotics by such micro-

- organisms must result in a healthier composition of the
- gut microflora and induce lumenal or systemic effects,
Metchnikoff suggested that man should consume :

beneficial to the host (Gibson and Roberfroid, 1995 and

- Roberfroid, 2001). All fibre actsasaprebioticin varying
- degrees. Feeding fibre benefits our intestinal eco-system,
. improve immunity and overall health (Macfarlane and
- Cumming, 1999; Schley and Field, 2002 and Tungland
- and Meyer, 2002) Several excellent review articles by
. various workers (Gibson and Fuller, 2000; Steer et al.,
- 2000 and Kumar et al ., 2005) areavail able ontheprobiotics
. and prebiotics, their health effects, mode of action, growth
- and survival in GIT, quality assurance criteria and safety
- including future prospects. Prebiotics, especidly inulin, helps
are not digestible for the human, and which have a :
- (Scholz-Ahrens et al., 2001; Scholz-Ahrens and
enzyme action. Samples of efficient prebiotics :

inimprovement of mineral absorption like zinc and copper

Schrezenmeir, 2002; Chen and Chen, 2004 and Coudray et

- al., 2006), improve calcium bioavailability (Manning and
- Gibson, 2004 and Weaver, 2005) results in better lipid
- metabolism, improvedimmunogtimulationandhe psinlactose
- intolerance (Roberfroid, 2000). Studies have shown their
selectively the growth and the action of one or more -
. al., 2001; Manning and Gibson, 2004; Leu et al., 2005
(Gibson and Roberfroid, 1995). Consumption of prebiotics -
can modulate the gut flora through the increase of the
number of bifidobacteria. Inulinisacompound extracted -

protective role in preventing colon cancer (Wollowski et

and Van Loo et al., 2005) and coronary heart diseases
(Roberfroid, 2005).
Probiotic agents have been revealed to have
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significant clinical beneficia effectsinthe preventionand -
- vwaspropagatedin sterilized skimmilk (10%T.S., Sagar
- skimmilk powder, Dudhsagar) for 16 hand in sterilewhey
- for 12 h and stored at 5+ 2 °C. Thetransfer was given
. every week during the course of the study.

and Butler, 2000; Steer et al., 2000 and Macfarlaneand -

- Preparation of synbiotic whey drink :

et al., 2003 and Guarner, 2005) obesity (Roost, 2005) :
: % (VIV)]

management of gastrointestinal and non-gastrointestinal
conditions (Saavedraand Tschernia, 2002). Prebioticsalso
aids in treating various disorders viz., necrotizing
entrocolitis, traveller’s diarrhoea, allergic colitis (Davidson

Cumming, 2002) inflammatory bowel diseases (K anauchi

and in pediatricsgastrointestinal disorders, by increasein
biomass of probiotics and stool bulking.

Objectives :

—To formulate functional synbiotic whey drink :
containing probiotic culture (Lb. rhamnosusM TCC 5462 -
previously known as Lb. acidophilus V3) and prebiotic :
(inulin) and also to analyze microbia analysis of fresh :

product, aswell of stored product at the regular interval

°C).0

—To evaluate the changes in probiotic population after -

manufacture and during storage.

—To check the presence of aerial contaminants like -
yeast and mold and to evaluate index of hygiene by

captivating coliform count.

—To check the shelf-life of the product using
refrigerated storage study determined at refrigerated

temperature of 4 £1 °C.

M ATERIAL AND M ETHODS

The work was carried out in the Department of -
Dairy Microbiology SMC College of Dairy Science, :
Anand. The raw materials, which were used during the :
course of study along with their sources are delineated -

here under.

The fresh cow milk was collected from Livestock :
Research Station, Anand for manufacturing of synbiotic -
whey drink. Inulin was added @ 3 % (w/v) for the :
formulation of the final product. Oraftii Ltd, Belgium, -
suppliedtheinulin having trade name Réftiline.Sugar For
fortification of synbiotic whey drink with sweetener high :
quality sugar, free from animpurity was purchased from -

local supplier.

Probiotic culture and its maintenance :

The culture used in the present study was Lb. :
rhamnosus MTCC 5462 obtained from the culture -
Collection of Dairy Microbiology Department, SMC :

of 7 daystill 28" days of the refrigerated storage (4 £1

College of Dairy Science, Anand. The culture @ 2 % v/

A [whey + sugar @ 10 % (w/v) + orangejuice@ 10

B [A +inulin@ 3 % (w/v)], and inoculated with

- probiotic culture Lb. rhamnosus @ 2.0% vi/v. (Fig. A).

Receiving raw cow milk
Filtration
Heating to 95°/ 5 min
Coolin;J (70°C)
Addition of citric :cid (1.5% solution)
Settling (left undisturbed for 10min) p paneer (coagulated mass)
Wﬁey
U
Boiling lEloo °C)

Cooling (37 °C)
U

Filter
U U U
Addition of ingredients, Addition of ingredients,
sugar @ 10% (w/v) sugar @ 10% U(w/v),
Inulin @ 3% (w/v)
U U
- Plain whey ‘drink (Blend A) Whey drink (I?Iend B)
U U

Heat treatment (95 °C for 5 min)
CoolingU(37 °C)

Inoculation of culture (Lb. l:icidophilus V., @ 2 % viv)
Incubation (37 °C) till acidity reaches 0.7 % L. A.
Shifting in refrigeratorUand cooling (4 + 1 °C)

Storage of wheyUdrink (4+1°C)

Addition of orange frllﬁit juice (@ 10% v/v)

Filing in glasslliottles (200 ml)

Crown l(i:apping
Refrigerated storage of whey dril#k (BlendAandB) at 4+ 1 °C

Fig. A: Flow chart for preparation of synbiotic whey drink
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Microbiological analysis of synbiotic whey drink :
Preparation of samples for microbiological analysis
of whey drink:

After fruit juice addition to synbiotic whey drink on
the 0 day, a1l ml fromeach treatment taken for conducting
Lb. acidophilus count (LAB), coliform count (CC) and

an interval of 7 days, upto 28 days of storage.

After mixing of whey drink, 11 ml of sample was -
. procedure was followed for the enumeration of yeast
- and mold. The Petri plates containing the diluted samples
- were poured with melted and cool ed potato dextrose agar
: medium at around 45 °C (adjusted to 3.5 pH using 10 %

weighed aseptically in asterile phosphate buffer flask to
prepare 1:10 dilution. After thorough mixing, 1 ml of
diluent from 1:10 was transferred in to 9 ml sterile
phosphate buffer tube to make 1:100 dilutions. It was

further appropriately diluted using 9 ml sterile phosphate -
. tosolidify. The plateswereincubated at temperature 22-
- 25°C for 3-5 days and the yeast and mold count was
- recorded as cfu/ml. Comparable procedureis also given
. for enumeration of yeasts and molds from food sources
- by Marshall (1992).

buffer to makerequired dilutions. Onemillilitre of diluent,
from suitable dilutions was poured aseptically in sterile
petriplates in triplicate. The time elapsed between
preparations and pouring of appropriate dilution in
sterilised petri platesnormally did not exceed 15 min.

Preparation of Agar plates for Lactobacilli count:

Lb. acidophillus count of inoculated whey drink -
. discussions have been presented under following sub
De man et al. (1960). Petri plates containing the - heads:
appropriatedilutionswere poured with melted and cooled -

MRS agar medium at around 45 °C, mixed properly and :

sampleswas determined as per the method described by

allowed to solidify. A second layer of same agar (4-5ml)
was overlaid in each plate. The Petri plates were then
incubated at temperature of 37 °C and colonies formed
on the medium were counted after 48 h and count was
recorded as Lactobacillus count cfu/ml.

Preparation of agar plates for coliform count:

Agar (VRBA) was melted and cooled at around 45 °C.
Around 12-15 ml was added in plates containing 1 ml of

appropriatedilutionintriplicate, mixed well and allowed -
. at the end of 28 days in comparison to fresh samples.

to solidify. A second layer of same agar (4-5 ml) was

overlaidin each plate. Typical coloniesof coliformbacteria :
- (14, 21, 28) Lactobacilli count were highly significant
. (P<0.01). Nevertheless, inthe synbiotic whey drink samples

were counted and expressed as cfu/ml after 24 h of
incubation at 32 °C. Plates showing no colony growth,

- were incubated for afurther period of 24 h. Plates were
. then examined for typical colonies of coliform bacteria
- (dark red colonies having a diameter of > 0.5 mm) and
- counted (Indian Standards, IS: 5401, 1969). Similar
. procedure was also given by Marshall (1992) for
- enumeration of coliformsfrom food sources.

yeast and mould count (YMC). Similarly, thereafter, at -

- Preparation of agar plates for yeast and mold count:

According to Indian Standards, 1S: 5403, (1969)

steriletartaric acid solution). Mixed properly and allowed

REsuLTSAND DiscussionN

The results of the present study as well as relevant

Lactobacilli count :
Changes in Lactobacilli counts of synbiotic whey

© drink (A and B) during refrigerated storage (4 £ 1 °C)
- areFig. 1and Table 1. Indicatesmean valuesand Table
. 2. Shows ANOVA table for the same. Both the freshly
- made (0 day) whey drink samples had lactobacilli count
- varying from log values 8.37 to 8.85 (Table 1). The
. statistical data showed that the treatments were non-
The freshly prepared, unsterilized Violet Red Bile :
- (0 to 28 days), in case of sample A as well as B there
: was dight decline in Lactobacillus count. In case of

significant. During refrigerated storage of the samples

sampleA and B Lactobacilli count was highly significant

Whilein case of sampleB during the storage period

Table 1: Changesin Lactobacilli count of functional probiotic/synbiotic whey drink with orange juice during refrigerated storage (4 + 1°C)

Storage period (Days) 0 7 14 21 28 Treatment mean
A 8.8500 8.5275 8.4950 8.3850 8.3925 8.5300

B 8.7700 8.7700 8.5000 8.3775 8.3725 8.5580
Period mean 8.8100 8.6488 8.4975 8.3813 8.3825

Total :341.76 General mean: 8.544
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8.84

8.7 1

8.6 1

8.5 1

8.41

Lactobacilli count (Log cfu/ml)

0 7 14 21 28
Storage period (Days)

Fig. 1: Changes in Lactobacilli count of functional probiotic/
synbiotic whey drink during refrigerated storage (4+

1°C)

during storage period for the two blends.

Dhole (1997) prepared whey beverage containing
selected probiotic cultures using Lb. acidophilus and B.
adolescentis (@ 5%, v/v). Cheese whey (with 1:1
proportion of sweet and salted cheddar cheese whey)
with incorporation of tomato juice and sugar and
fermented. The results showed reduction in the count

product. Lb. acidophilus showed 42 x 10’ cfu/ml and B.

the count increasein cell population in the range of 50 x
107 to 134.9 x 107 cfu/ml after 8 h.

Coliform counts :

during production, processing and storage (Speck, 1984).

- products, further, indicates probable and alarming
- presence of potent human pathogens too. In the present
- work to adjudge mainly the extent of sanitary practices
- followed during manufacturing, or otherwise, thecoliform
- count of synbiotic whey drink sampleswas carried out.

It was found that during entire course of study, the

- coliformsin both fresh blendsinitially, aswell asduring
. dl theintervalsat refrigerated storage periods was absent
- in 2 ml whey drink samples. Absence of coliform count
. indicates that the hygienic conditions adapted during
- manufacturing and storage of whey drink samplesaswell
- asthe sanitation of the bottles and caps.

- Yeast and mold count :

Yeasts and molds perhaps, are one of the most

A and B the count of Lactobacilli remained well abovele - IMportantgroups of microbespresent among several other

cfu /ml even after the end of refrigerated storage for 28 - groupsof spoilage microflorain fermented milk products,

days. The interaction (T x I) between treatments (T) and - including whey drinks. Yeasts and molds are mainly

thestorageperiod (1) wasalsonon- significant. Thisindicates : contaminated to the whey drink samples through air

that there was not much difference in Lactobagilli counts : (Tamimeand Robinson, 1999).

It was observed that yeast and mold count for both

- the blends of whey drink i.e. A and B, were absent in 1
- ml whey drink during the entire storage period of 0to 28
- days. Thisis theindication of good aerial sanitation as
- well as hygienic conditions during manufacturing and
. storage of synbiotic whey drink.

but they remained around of 10°- 10" cfu/mi of thefinished : Conclusion :

Therapeutic and health promoting properties of whey

adolescentisshowed 57.5x 10°cfu/ml andin combination : Were acclaimed already by Hippocrates - father of

- modern medicinein 460 B. C. Over the years, modern
- man also realized the importance of using whey in
- everyday nutrition. Thefunctiona probiotic/synbioticwhey
. drink with orange juice was developed for the first time
- intheworld. The products had shelf-life of 28 days at 4

The presence of coliform bacteriain dairy products -

issuggestive of insanitory conditionsor practicesfollowed : * 1°C. Without any microbial changes, At the end of

. storage period of 28 days, both the products were

The confirmation of presence of faecal coliformsinthe : @cceptablewithaviability of well above 10° cfu/ml. These

Table2: ANOVA tablefor Lactobacilli count (cfu/ml) of functional probiotic/ synbiotic whey drink with orangejuice during refrigerated

storage (4+ 1°C)
Source DF SS MS FCa F Tab (1%) F Tab (5%) SEm C.D.(P=0.05) Test
Treatment 1 0.008 0.008 0.133 7.56 4.170 0.055 - NS
Interval 4 1.092 0.273 4.550 4.02 2.690 0.087 0.250 *
TxlI 4 0.123 0.031 0.515 4.02 2.690 0.122 - NS
Error 30 1.796 0.060 CV%: 2.86

** jndicate significance of value at P<0.01, DF- Deviation factor, SS-Sum of square, MS-Mean square, S.E.+ —Standard error mean,

CD-Ciritical difference, NS=Non- significant

Res. J. Animal Hus. & Dairy Sci.; 8 (1); (June, 2017) : 1-7
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products can surge ahead in market as appealing
functional whey drink for consumers asan alternative of

carbonated soft drinks and give health benefits due to -

- Kumar, SH.M. (2004). M. Tech. Thesis, National Dairy Research
. Ingtitute, Karnd, India. Cited fromNair, K. K and Thompkinson,
- D.K.(2007).

- Kumar, S, Latha, M. H., Thompkinson, D. K. and Singh, A. K.

Chen, Y. C. and Chen, T. C. (2004). Mineral utilizationinlayers -
- levels for a whey-based fermented beverage. Indian J. Dairy
. &, 58:139-140.

presence of probiatic culture, inulin, whey proteins and
other whey constituents aswell as orange fruit juice.

LITERATURE CITED

as influenced by dietary oligofructose and inulin. Internat. J.
Poult. ci., 3: 442-445.

Coudray, C., Feillet-Coudray, C., Gueux, E., Mazur, A. and -
Rayssiguier, Y. (2006). Dietary inulinintake and age can affect -
. of resistant starch and Bifidobacterium lactis facilitates
- apoptotic deletion of carcinogen-damaged cellsinrat colon. J.

Davidson, G P. and Butler, R. N. (2000). Probioticsin pediatric - Nutr., 135: 996-1001.

- Macfarlane, G. T. and Cumming, J. H. (1999). Probiotics and
. . prebiotics: lating the activiti f intestinal bacteri
DeMan, J.C., Rogosa, M. and Sharpe, M.E. (1960). A medium Erenelr(i)tlr?(iaj;?nBrel\%luJ Iggg fo VITIES OF Tntestin ena
for the cultivation of Lactobacilli. J. Appl. Bacteriol., 23: 130- - T

- Macfarlane, G. T. and Cumming, J. H. (2002). Gastrointestinal

Dhole, J.P. (1997). Preparation of cheese whey beverage - effectsof prebiotics. Brit. J. Nutr., 87:145-151.
containing selected probiotic cultures. M.Sc. Thesis, Gujarat : Mandal, R. L., Ghatak, PK. and Bandopadhyay, A. K. (1997).
. Studies on the shelf-life of whey beverage. Indian J. Dairy

- Soi., 50: 193-198.

- Manning, T. S. and Gibson, G. R. (2004). Prebiotics. Best Pract.

Gibson, G R. and Roberfroid, M. B. (1995). Dietary modulation - Res. Clinic. Gastroenterol., 18: 287-298.

- Marshall, R.T. (1992). Sandard methods for examination of
. dairy products. 16" Ed. American Public Health Association

. o .- (APHA).USA.
Gibson, G. R. and Fuller, R. (2000). Aspectsof invitroand in : ( )

vivo research approaches directed toward identifying
- and their usesin food industry. Indian Food. Indian, 24: 19-
- 2.

Roberfroid, L. (2005). Quality attributes of yogurt with
- Lactobacillus casei and various prebiotics. 40, 1808-14.

intestinal absorption of zinc and copper in rats. J. Nutr. 136:
117122,

gastrointestinal disorders. Curr. Opin. Pediatr., 12:477-481.

135.

Agricultural University, Anand, Gujarat (India).

Gandhi, D. N. (1989). Whey utilization for beverage production.
Indian Dairyman, 41: 35-37.

of the human colonic micro-biota: Introducing the concept of
prebiotics. J. Nutr., 125: 1401-1412.

probioticsand prebioticsfor human use. Symposium: probiotic
bacteria- implicationsfor human health. J. Nutr.,130: 391-395.

Guarner, F. (2005). Inulin and oligofructose: impact on intestinal
diseases and disorders. Brit. J. Nutr., 93: 61-65.

Holzapfel, W. H. and Schillinger, U. (2002). Introductionto pre-
- functional foods? Am. J. Clin. Nutr., 71: 1682-1687.

and probiotics. Fd. Res. Int., 35:109-116.

Indian Standards (1969a) 1S: 5401. Methodsfor detection and
. gpecific germs. Am. J. Clin. Nutr., 73: 406-409.

estimation of coliform bacteria in foodstuffs.

Indian Standards (1969b) | S: 5403. Methods for yeast and mold
. Food. Engineer. Ingred., 30: 40-41.

- Saavedra, J. M. and Tschernia, A. (2002). Human studieswith
. probiotics and prebiotics: clinical implications. Brit. J. Nutr.

Modification of intestinal florainthetreatment of inflammatory - 87: 241-246.

- Schley, P. D. and Field, C. J. (2002). The immune-enhancing
. effectsof dietary fibersand prebiotics. Brit. J. Nutr. 87(2): 221-
- 230

count of food stuffs. Indian Standard Institution, NEW DELHI,
INDIA.

Kanauchi, O., Mitsuyama, K., Araki, Y. and Andoh, A. (2003).

bowel disease. Curr. Pharm. Design, 9: 333-346.

Khamrui, K. and Rajorhia, G. S. (1998a). Making profitsfrom
whey. Indian Dairyman, 50: 13-18.

El Res. J. Animal Hus. & Dairy Sci.; 8 (1); (June, 2017) : 1-7
HIND AGRICULTURAL RESEAFCH AND TRAINING INSTITUTE

- Khamrui, K. and Rgjorhia, G S. (1998b). Formulation of ready-
. to-serve whey based Kinnow juice beverage. Indian J. Dairy

i, 51: 413-419.

(2005). Short communication on: Determination of stabilizer

Leu, R. K. Le, Brown, I. L., Hu, Y., Bird, A. R.,Jackson, M.,
Esterman, A. and Young, G. P. (2005). A synbiotic combination

Raju, P.N., Rao, K. H. and Devi, N. L. (2005). Whey proteins

Roberfroid, M. B. (2000). Prebiotics and probiotics: Are they

Roberfroid, M. B. (2001). Prebiotics: Preferential substratesfor

Roost, M. V. (2005). Prebiotics: anew tool to tackle obesity.



MICROBIOLOGICAL STUDY OF SYNBIOTIC FERMENTED WHEY DRINK

Scholz-Ahrens, K. E., Schaafsma, G, Heuvel, E. GHM. Van den.
and Schrezenmeir, J. (2001). Effects of prebiotics on mineral
metabolism. Am. J. Clin. Nutr. 73; 459-464.

Scholz-Ahrens, K. E. and Schrezenmeir, J. (2002). Inulin,
oligofructose and mineral metabolism- experimental dataand
mechanism. Brit. J. Nutr., 87(2): 179-186.

microbiological examination of foods. 2 Ed. Complied by
the APHA technical committee on microbiological methodsfor
foods. Published by APHA, 1015 Fifteenth Street, NW,
Washington, DC 2005. pp: 265.

Steer, T., Carpenter, H., Tuohy, K. and Gibson, G. R. (2000).
Perspectives on the role of the human gut microbiota and its
modulation by pro- and prebiotics. Nutr. Res. Rev., 13: 229-254.

Tamime, A.Y. and Robinson, R.K. (1999). Yoghurt science and
Technology. 2™ Ed. Woodhead Publishing Ltd and CRC Press
LLC. Corporate Blvd, NW, BocaRaton FL 33431, USA.

- Tungland, B. C. and Meyer, D. (2002). Nondigestible oligo-
. and polysaccharides (dietary fibre): their physiology and role
- in human health and food. Compreh. Rev. Fd. Sci. Fd. Safety,
- 27392

© Van Loo, J., Clune, Y., Bosscher, D. and Franck, A. (2005).
- Prebiotic oligofructose enriched chicory inulin combination
: - with probioticsin the prevention of colon cancer in experimental
Speck, M.L. (1984). Compendium of methods for the . modelsand human volunteers. Agro. Food Indust. Hitech.,16:
- 638

© Weaver, C.M. (2005). Inulin, oligofructose and bone health:
. experimenta approachesand mechanisms. Brit. J. Nutr. 93(1):
- 99-103.

© Wollowski, I., Rechkemmer, G. and Pool-Zobel, B. L. (2001).
- Protective role of probiotics and prebiotics in colon cancer.
- Am. J. Clin. Nutr., 73(Suppl.): 451-455.

Zadow, J. G. (1986). Utilization of milk components. In: Modern
- Dairy Technology, Vol.1, Robinson, R. K. (Ed.), London, UK,
: 273pp.

Received : 03.03.2017; Revised: 02.05.2017; Accepted : 16.05.2017

Res. J. Animal Hus. & Dairy Sci.; 8 (1); (June, 2017) : 1-7

7
HIND AGRICULTURAL RESEAFCH AND TRAINING INSTITUTE



