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Abstract

In the present study, characterization of fermented carrot juice by Bifidobacterium was performed. When ino-
culated at the level of 10° CFU/mL with various Bifidobacterium strains, cell growth of B. longum, B. a-
dolescentis and B. infantis reached more than 10° CFU/mL. On the other hand, B. bifidum strains reached less
than 10° CFU/mL. Compared with carrot, grape juice did not allow the growth of Bifidobacterium, while
peach juice and orange juice were as good as carrot for the growth of Bifidobacterium. On mixed culture
with Lactobacillus, growth of Bifidobacterium decreased and cell death rate increased considerably. On panel
test, Bifidobacterium cultured-carrot juice showed high score on sensory test than non-fermented carrot. There-
fore, fermentation may lead to the quality improvement of carrot juice by combining health-promoting effect

of Bifidobacterium and high nutrition value of carrot.
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B AFol) A7k B longum ATCC 15707, B. a-
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Table 1. Change of the viable cell numbers (CFU/mL) during fermentation of carrot juice with different Bi-

fidobacterium strains

Fermentation Time (hr)

Strains
0 12 24 36
B. longum ATCC 15707 2.3x 10° 1.2x10* 5.4%x10° 2.2x10°
B. longum BGN3 1.5x10° 1.4x10° 45x10° 3.0x10°
B. adolescentis ATCC 15703 3.0x10° 1.0x 10° 4.7%x10° 3.7x10°
B. adolescentis Int-57 1.9x10° 21x 10 43x10° 23%10°
B. bifidum ATCC 29521 32x10° 1.5x 107 7.7%x 10 4.0x10°
B. bifidum BGN4 2.6%10° 8.2x10° 1.5% 107 8.1x10°
B. infantis ATCC 15697 2.0x10° 1.4x10* 2.1x10° 15x10°
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Table 2. Growth of B. longum ATCC 15707 during fer-
mentation of various fruits and vegetables

Raw materials V::?ulz tsc,f:n pH? T:ggﬁ;’zl)e
Carrot 4.7x10* 43 1.0
Grape 1.5x10° 6.5 0.2
Apple 25% 107 5.0 0.3
Orange 5.2x10° 43 1.0
Peach 6.5x10° 4.2 1.0
Chinese cabbage 6.2% 10 5.4 0.3
Cucumber 1.9%10° 4.6 0.9

YCells were inoculated with 3x10° CFU/mL and incubated
for 24 hrs. Then, viable cell numbers were counted as des-
cribed in the Materials and Methods.

PpH and fitratable acidity were measured after 30 hour fer-
mentation as described in the Materials and Methods.
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3 Fr2oll ascorbic acid (0.03%), L-cysteine - HCI
(0.05%), yeast extract (0.2%), F(10%), ZX| 2
(10%), Azt #2(10%) & A7k Aol Bi-
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Table 3. Effect of adding various ingredients on the
growth (CFU/mL) of B. longum ATCC 15707 during
fermentation of carrot juice

Fermentation time (hr)
12 24 36

Control (carrot only) 3% 10° 3.9x10° 5.2x10° 25x10°
+0.05% ascorbic acid 3x10° 5.4x10* 6.8x10° 2.2x10°
+0.05% L-cysteine HCl 3x 10° 7.8x10° 4.9x 10* 1.5x 10°
+0.2% yeast extract 3%x10° 49x10° 7.0x10° 3.7x10°
+10% soy milk 3x10° 5.7x10° 7.5x10° 4.5x10°
+10% skim milk 3x10° 52x10° 9.0x10° 5.0x10°
+10% apple juice 3x10° 3.2x10° 2.5%x10° 1.6x10°

Materials added
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Table 4. Comparison of sensory scores of fermentation product of carrot juice by Bifidobacterium spp. at each cul-

ture time
non-fermentation B. longum® Bif BGN3” Bif BNG4Y

pH 6.79 4,98 4.85 4.78
Brix 11.0 109 10.8 10.8
Total acidity 0.075 0.310 0.344 0.381
CFU/mL 0 3.6x10° 1.2x10° 2.9x%x10°

Sour aroma 2.0 6.7 4.7 3.7

Sweat aroma 6.7 33 4.7 4.7
Sensory Sour taste 23 5.7 43 4.0
scores Sweat taste 63 53 57 57

Overall 43 5.0 57 53

YEach value represented the mean of 5 observations

Culture time was adjusted for maximum growth of each strain as 24 hour”, 12 hour”, 36 hour”.

Table 5. Growth of Bifidobacterium ATCC15707 during the fermentation of the carrot juice by mixed culture with

L. acidophilus ATCC4356 and S. thermophilus ATCC19258

Combination of the strains Bacteria counted

Fermentation time (hr)

0 12 24

B. longum (only) B. longum 3% 10° 4.2x 10° 5.4%x10°
L. acidophilus (only) L. acidophilus 3x10° 6.7% 10° 6.9%x10°
S. thermophilus (only) S. thermophilus 3x10° 6.4x 10° 5.9%x10°
B. longum : L. acidophilus (3:1) B. longum 3% 10° 3.8x10° 2.2%10

L. acidophilus 1x10° 5.0%x10° 6.5%10°
B. longum : S. thermophilus (3:1) B. longum 3x10° 7.5%10 1.4x 10’

S. thermophilus 1x10° 4.7x10° 1.6x10°
B. longum : L. acidophilus : B. longum 3x 10 8.4% 10 1.9x 10
S. thermophilus (3:1:1) L. acidophilus 1x10° 5.4%10° 5.0x 10°

S. thermophilus 1% 10° 2.9%10° 1.2x10°
5 2o F=dl 25 B longum BGN3o] 714 & 2ol A 9] viek HAo] $atal WAl o] $55H
& W4E uol IR B2ole] 43uch ¥E 578 FERY FoIE T Ago] HE TR AR

X.9itH(Table 4).
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