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Abstract
Butter is one of the nutritive and popular dairy products all around the world. Fermented foods consist of
viable microbes that beneficially effect health of host by improving microbial balance in the
gastrointestinal tract. Inulin is a prebiotic naturally and abundantly occurs in garlic. This study was
conducted to investigate the effect of garlic incorporation on survival of Bifidobacterium animalis
subspecies lactis (Bb12) probiotic strain in butter during long term refrigerated storage. Lyophilized garlic
powder (LGP) was prepared using garlic bulbs and analyzed for its chemical composition. FTIR analysis
was conducted for LGP and commercial chicory inulin to identify the presence of inulin. LGP was
incorporated to butter at levels of 0%, 2%, 4%, 8% and 10% (w/w) while 5% (w/w) commercial chicory
inulin incorporated butter was used as positive control. B. animalis 6% (v/v) was inoculated to cream (40%
fat) before churning to ensure final count of >106 cfu/g. Viability of Bifidobacteria during 28 days of
storage at 6oC was assessed at 7 day intervals. Bifidobacteria enumeration was carried out by pour plating
on MRS media supplemented with 0.05% L-cysteine followed by anaerobic incubation. Probiotic viability
of Bifidobacterium animalis subspecies lactis (Bb12) were analyzed in all six butter samples. In all samples
viability of Bifidobacteria was increased up to 14 days of storage, and then reduced during 28 days of
shelf life. The Bifidobacteria count (cfu/g) was increased with increasing garlic percentage compared to
negative control sample (0% garlic), indicating that the prebiotic compounds in garlic such as inulin,
fructooligosaccharides and crude fibers may have enhanced the growth of probiotic bacteria.

Introduction
 Butter is a fatty product exclusively derived from milk of cow and/or buffalo or any 

mixture thereof without any foreign fat or oil and not containing any foreign substance 
other than permitted additives (Sri Lanka Standards, 279: 1988)

 Oligofructan is a group of prebiotics which includes inulin & oligosaccharides 
 Inulin-type fructan content of garlic on fresh weight basis = 18.62% ± 1.55 

(Mudannayake et al., 2015)

 Species belonging to Bifidobacterium are largely used as probiotics
 synbiotic butter that contains probiotics and prebiotics is completely a new product 

concept to the Sri Lankan market

PrebioticProbiotic Synbiotic

Objective
To determine the effect of garlic incorporation on viability of Bifidobacterium 
animalis subspecies lactis (Bb12) probiotic strain during long term refrigerated 
storage of butter 

Methodology

 Preparation of synbiotic butter

Garlic cloves Peeled and sliced Freeze dried (48 hours) LGP

Added salt 
(1.35%),
LGP

Pasteurized (96°C, 
15 sec )

Ripened(37oC, 
3 hours) and 

Aged (8oC, 
10 hours)

Cooled and  6 % starter 
culture inoculation

Fresh 
cream

Churned (50 rpm, 
40 min, 6oC-10oC)

DrainedWorkedStored, 6oC

 Determination of viable cell count

Preparation of dilution series from each treatment

Enumeration of Bifidobacterium species  using pour plate method

Results and Discussion

 Changes in Bb 12 count during cold storage(P>0.05)

 In all samples viability of Bb12 increased up to 14 days of storage, and then reduced 
during 28 days of shelf life

 Bifidobacteria count (cfu/g) increased with increasing garlic percentage compared to 
negative control sample 
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Lyophilized garlic powder

Commercial chicory inulin

Conclusions
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 Preparation of LGP

 FTIR spectrum

 FTIR spectrum confirmed the presence of inulin in lyophilized garlic powder

Changes in pH during cold storage(P<0.05)
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 pH drop of treatments 
may be due to acid 
development by the activity 
of lactic acid bacteria

Proximate analysis
10% garlic powder incorporated butter Lyophilized Garlic Powder

Constituent Percentage SLS Limit
Fat 84.78±0.41 ≥ 80%

Moisture 12.93±0.08 ≤ 16%

Total solids 87.05±0.02

Ash 1.79±0.1

Constituent Percentage
Fat 0.06±0.11

Moisture 5.39±0.23

Total solids 94.61±0.08

Ash 3.45±0.2

No effect of garlic incorporation on viability of Bb 12 during cold storage of butter
No effect of allicin on the viability of probiotic starter culture
Garlic incorporated synbiotic butter has a potential to create diversity in the Sri Lankan 
market related to prebiotic butter products


