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Abstract

Probiotic fermented carrot flakes were manufactured using
single Bifidobacterium lactis Bb-12, Bifidobacterium longum Bb-46
or mixed, salt brine 5%, and with or without 0.5% orange peel
powder, incubated at 35 * 2°C under anaerobic condition till the
pH value reached ~ 4.5, then stored at 5°C. The results indicated
that Bifidobacterium counts after fermentation of carrot flakes
ranged from 8.21 — 10.02 (10° cfu/g). Also, addition of orange peel
powder to carrot flakes along with Bifidobacterium was highly
increased of the Bifidobacterium growth and resulted in good
sensory characteristics.

Results indicated also, that Bifidobacterium gradually
decreased during storage at 5°C. However, there still in the range
of the recommended level (107cfu/g). Besides, the sensory
evaluation indicated that no significant differences caused by
storage in quality attributes were detected between fermented
samples especially those prepared by adding both Bfidobacterium
and orange peel powder.

Key words : Bifidobacterium, Carrot, Fermentation, Storage
INTRODUCTION

The preservation of vegetables and fruits by lactic acid fermentation is
considered one of the most ancient methods of food preservation. Fermented carrots
were increasing popularly for the consumer due to high quality of sensory evaluations
(Niketic-Aleksic et al., 1973).

Probiotic bacteria are frequently used as the active ingredients in functional
foods in dairy products such as bio-yoghurt and cheese. Also, they include cookies,
frozen desserts and fermented beverages (Oliveira et al., 2002, Saleh et al., 2004 and
Gouda, 2006).

The claimed beneficial effects and therapeutic application of probiotic bacteria in
human can be summarized as balancing of colonic microbial, vaccine adjuvant effect,
reduction of faecal enzymes implicated in cancerintiation, enhancement of the immune

» systems, reduction of serum cholesterol and reduction of lactase intolerance (Hattingh
and Viljoen 2001).
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Probiotic food must contain at least 107 cfu/g probiotic bacteria and should be
consumed at levels higher that 100g/day to have positive effects of health (Ishibashi
and Shimanura, 1993).

Orange peels are sources of dietary fiber being 35.8% of crude fiber and 14.3%
pectin on dry weight (Abou-El-Maati, 1999).

Ibrahim ef al, (2003) mentioned that dietary fibers are non-starch
polysaccharides enhanced growth of lactic acid bacteria and probiotic bacteria. Also, it
increased the consistency value of products as well as being anticarcinogenic
activities.

Therefore, this study was carried out to produce a probiotic fermented carrot
flakes using different strains of probiotic bacteria as single or mixed, with or without
addition of orange peel powder and its effect on the quality of the product during
storage.

MATERIALS AND METHODS

Materials

Carrot vegetables (Daucus carrota) Chenteny variety and Baladi orange fruits
(Citrus sinensis) were obtained from the Horticultural Research Institute, Giza, Egypt.
Salt (Sodium chloride) was obtained from Sigma Chemical Co. USA.
Bifidobacterium lactis (Bb-12) and Bifidobacterium flongum (Bb-46) were
obtained from Chr. Hansen Lab., Copenhagen, Denmark.
All microbiological media used were obtained from Oxoid Division of Oxiod Ltd.,
London.
Methods
Processing methods
Preparation of dried Baladi orange peels powder
Baladi orange peels were washed, cut into halves, then dried at 65°C until
constant weight. After drying the dried peels were ground separately in a mill, then
screened by passing through U.S standard No. 100 sieve, then packed in
polypropylene bags.

Manufacture of fermented carrot flaks

Carrots were washed, flaked before blanching with steam for 5 min, then cooled
in tap water. The blanching water used to make brine 5%, which was added to carrot
flakes at ratio 1:2 (w/w) brine: carrot flakes.

The mixture was divided into 8 portions, as follows:
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1- Treatment (1) without addition (control).

2- Treatment (2) containing 0.5% (w/w) of orange powder peels.

3- Treatment (3) containing 1% (w/w) of activated Bifidobacterium lactis Bb-12.

4- Treatment (4) containing 1% (w/w) of activated Bifidobacterium longum Bb-46.

5- Treatment (5) containing 1% (w/w) of activated Bifidobacterium Bb-12 and Bb-46
of (1:1).

6- Treatment (6) containing 1% (w/w) of activated Bifidobacterium Bb-12 and 0.5%
(w/w) of orange powder peels.

7- Treatment (7) containing 1% (w/w) of activated Bifidobacterium Bb-46 and 0.5%
(w/w) of orange powder peels.

8- Treatment (8) containing 1% (w/w) of activated Bifidobacterium Bb-12 and Bb-46
of (1:1) and 0.5% of orange powder peels.

All treatments were poured into jars, tightly sealed and incubated at
35+2°C and maintained at anaerobic condition, till pH~ 4.5 then stored at 5°C.
Samples were analyzed periodically for chemical, microbiological and sensory
evaluations

Analytical methods

Moisture content, Total soluble solids (T.S.S.), Total titratable acidity, pH value,
total reducing and non reducing sugars, ash, crude fiber and total carotenoids were
determined according to the methods described in the A.0.A.C. (2000).

Microbiological analysis

Total bacterial counts as well as yeasts and moulds and coliforms bacteria were
determined according to Marshall (1992).

Bifidobacterium were determined according to Dinakar and Mistry (1994) using
the MRS agar supplemented with 0.05% L. cysteine-HCL. The antibiotic mixture (2g of
neomycin sulphate, 0.3 g of nalidixi acid and 60 g of lithium chloride) as a selective
agent was prepared in 1L of distilled water and sterilized by filtration through 0.2 pm
Millipore filter (Gelman Sci., England), then added to the medium at a rate of 50 ml/L
medium just before poring the plates. The plates were anaerobically incubated at 73°C
for 48 hrs.

Sensory evaluation

Taste, flavor, color and texture were evaluated using the methods described by
Larmond (1977).



1130 VIABILITY OF BIFIDOBACTERIUM IN FERMENTED CARROT FLAKES

Statistical analysis

The results of sensory evaluation were statistically analyzed using ANOVA
procedure of the SPSS statistical package (SPSS, 1990).

RESULTS AND DISCUSSION

Chemical composition of fresh carrots

The chemical composition of fresh carrots Chenteny variety presented in Table
(1). The moisture content of fresh carrots was 88.94%. Also, in the same table
indicated that total, reducing and non-reducing sugars of fresh carrots were 71.52;
49.19 and 22.33%) on dry weigh basis), respectively. Carrots are rich in carotenoids
being 73.33 mg/100g dry weight as compared to other fruits. Data in Table (1)
showed that crude fiber and ash of carrots were 6.87 and 4.07% (on dry weight
basis), respectively

Table 1. Chemical composition of fresh carrots

Properties . esm(;‘r:ois (Chenty van'(;g _—

Moisture content (%) 88.94

T.SS. (%) 9.8

pH 6.1

Total acidity(as lacticacid) (%) 0.20 1.81
Total sugars (%) 791 71.52
Non-reducing sugars (%) 247 22.33
Reducing sugars (%) 5.44 . 49.19
Total carotenoids (mg/100g) 8.11 ) 73.33
Ash (%) 0.45 4.07
Crude fiber (%) 0.76 6.87

Effect of éennentation and storage on acidity and pH value of carrot flakes
The combination of Bifidobacterium Bb-12, Bb-46 and orange peel powder
caused an increase in acidity as lactic with a simultaneous decrease in pH value. The
obtained results indicated that the metabolization of different fermentative microbial
and/or the presence of orange peel powder (Andersson et al, 1990). Also, Fleming et
al., (1983) found that acidity increased in carrots during storage indicating bacterial
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growth. Results in Table (2) and Fig. (1) showed that the acidity gradually decreased
till the end of storage at 5°C. Also, the acidity of fermented carrot flakes with
Bifidobacterium was higher than that of the control sample during storage. This may
be due to metabolic activities of Bifidobacteria as reported by Saleh et al, (2004).
Also, from the same table the addition of orange peel powder to carrot flakes
enhanced increasing of acidity during storage.

Table 2. Changes of total acidity and pH value of carrot flakes during fermentation

and storage
Storage Total acidity (as lactic acid) (%)
‘ H value
period (9)(%)(%)(%) i
(days)
zero zero
iy e 15 30 45 e 15 30 45

T 0.193 0.207 0.217 0.222 4.65 4.60 4.56 4.53

0.220 0.240 0.256 0.265 4.57 4.52 4.47 4.45

0.231 0.252 0.267 0.276 4.52 4.47 4.42 4.38

T4 0.280 0.314 0.339 0.351 4.48 4.42 4.37 4.32
5 0.343 0.388 0.423 0.443 4.46 4.39 4.34 4.29
T6 0.236 0.260 0.278 0.288 4.50 4.43 4.38 4.33

0.364 0.413 0.439 0.456 4.45 4.38 4.33 4.28

0.368 0.423 0.466 0.495 4.44 4.36 4.29 4.24

TI : Carrot flakes (control) 15 . Carrotflakes + Bif. lactis Bb-12+ Bif, longum Bb-
T2 : Carrot flakes -+ orange peel T6 : érrot flakes + orange peel powder + Bif. lactis
T Carrot flakes < Bif lactisBb- 17 (Earrr;t flakes +orange peel powder + Bif. fongum
o Carrot flakes + Bif fongum T8 : Carrot flakes +orange peel powder+BiflactisBb-

Bb-46 12+ Bif. longum Bb-46
Effect of fermentation and storage on microbial counts of carrot flakes
Total bacterial counts
Data in Table (3) and Fig. (2) illustrated that the total bacterial counts of control
treatment was lower than those of the other treatments.
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Figl. Effect of fermentation and storage period on total acidity and pH value .
Carrot flakes + Bif. lactis Bb-12+ Bif. longum Bb-

T1 : Carrot flakes (control) 5

T2 . Carrot flakes + orange peel Te Carrot flakes + orange peel powder + &if. lactis

™ Carrt;t flakes + Bif lactisBb- T7 Eam;t flakes +orange peel powder + Bif. longum

T C:arrot flakes + Bif. longum T Eam)‘t flakes -+orange peel powder+ Bif/lactisBb-
Bb-46 12+ Bif. longum Bb-46

This may be due to the addition of probiotic bacteria and orange peel powder as
dietary fiber. These results are in agreement with those obtained by El-Nagar and
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Berennan (2001) who found that the addition of fiber to stirred yoghurt enhanced the
growth of bacteria. Also, from the same table, the total bacterial count were increased
from zero time to 15 days of storage, then decreased at storage period of 30 and 45
days.This may be attributed to the increase of the acidity in products.
Bifidobacterium counts

Results in Table (3) and Fig. (2) indicated that Bifidobacterium Bb-12 and Bb-46
highly increased after fermentation. These results are in accordance with those
obtained by Zaki et al, (2004). Also, the results show that the counts of
Bifidobacterium slightly decreased after 15 day of storage, then sharply decline after
30day of storage

The decline in Bifidobacterium may be due to the effect of increasing the acidity
during storage. The orange peels powder as dietary fiber in fermented carrot flakes
were enhanced the viability of Bifidobacterium. These results are in agreement with
those obtained by Gouda (2006) who reported that Bifidobacterium had higher growth
rate at 0.5% cellulose than control.

Although, the counts decreased during storage of the Bifidobacterium they were
still in the range of the recommended counts at least 107 cfu/g.

Coliform, Yeasts and Moulds

Coliforms were not detected in all treatments and during storage. These results
reflect the good hygienic condition during manufacture and storage. Results from
Table (3) showed that moulds and yeasts were detected only after 30 days of storage
and slightly increased parallel with storage but still lower than 107 cfu/g of all products
at the end of storage period.

Sensory evaluation

The results in Table (4) show the sensory characteristics of fermented carrot
flakes after fermentation and during storage period at 5°C for 45 days. These results
indicated that taste, flavor, color and texture of fermented carrot flakes with orange
peels powder or bifidobacteria had higher scores than control. These results are in
agreement with those recorded by El-Nagar and Berennan (2001). Also, from the
same table (4) data showed that extending time of storage up to 45 days had no
significant effect on taste and flavor for all treatments, but the scores decreased after
30 days. Results in Table (4) are confirmed by those appeared in table (2) concerning
the increasing acidity of fermented carrot flakes during storage.

Results in table (4) showed that color and texture did not differ significantly in
all treatments during storage till 45 days. Niketic-Aleksic
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et al., (1973) showed that carrots can be successfully subjected to the lactic acid
fermentation giving good retention of the color and texture and the salt sour flavor
which is typical of fermented vegetables.
From the aforementioned results, it could be concluded that the fermented
carrot flakes with Bifidobacterium and orange peel powder gave high quality of

sensory evaluation and beneficial microorganisms till 45 days of storage at 5°C.

Table 3. Survival of microbial counts of carrot flakes after fermentation and during

Microblal Total bacterial Bif; lactis Bb-12 Bif. Longum Bb-46 Yeasts and moulds
(10° cfu/g) (10° cfu/g) (20° ctujg) (10 cfwyg)
group
ero zero zero zero
15 30 45 15 30 45 15 30 45 15 30 45
time time time time
T 125 1575 99 583 [ —— o= e e | e wm == | ND* ND 521 68
hrl 155 2045 131 825 | e e e e | e e e — | N0 N> 575 78
RE] 37 436 293 215 | 84 68 346 L1l | -~ == = .= | ND ND 575 78
T4 425 5100 357 272.3| =- == -— —- | 91 774 473 15 | NO ND 67 7.8
T 721 834 623 495 | 821 718 293 085 | 884 778 418 124 | ND ND 76 95
6 475 571 399 301 | 879 752 408 158 -— — ~= == | NDO ND 69 821
” 618 761 546 428 | -— - .= - | 995 88 48 169 | ND ND 711 972
L] 984 1166 903 724 | 897 771 32 093] 1002 902 516 181 | ND ND 62 B8.13

storage at 5°C.ND: Not detected

Tl
T2
RE

T4

Carrot flakes (control)
Carrot flakes + orange peel

Carrot flakes + Bif/actisBb-

Carrot flakes + B, longum
Bb-46

T6

3 d

Carrot flakes + Bif. /actis Bb-12+ Bif. longum Bb-

Carrot flakes + orange peel powder + Bif. lactis

(?arr& flakes +orange peel powder + Bif. longum
Carrot flakes +orange peel powder+BGif./actisBb-

12+ Bif. longum Bb-46
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Survival of Bif. lactis Bb-12 of carrot flakes
after fermentation and during storage at 5°C.

Fig. 2. Effect of fermentation and storage on microbial counts.
T1 : Carrot flakes (control) T wrrot flakes + Bif. Jactis Bb-12+ Bif. longum Bb-
T2 : Carrot flakes + orange peel Te wrot flakes + orange peel powder + Bif. /actis
T3 : Carrot flakes + Bif./actisBb- Carrot flakes -+orange peel powder + B/ longum

Carrot flakes + Bif. longum Carrot flakes -+orange peel powder+ Bif./actisBb-

17
T
Bb-46 12+ Bif. fongum Bb-46

T4
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