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Comparison of Freeze-dried Fermented Whey Presenting Bifidogenic Growth
Stimulation Activity with Fructooligosaccharide

Gi-Seong Moon*
Department of Biotechnology, Korea National University of Transportation, Jeungpyeong 368-701, Korea

Abstract: Freeze-dried fermented whey (FDFW) was compared with fructooligosaccharide (FOS) in bifidogenic growth
stimulation (BGS) activity. FDFW and FOS increased the growth of bifidobacterial strains Bifidobacterium lactis BL 750
and Bifidobacterium longum F110564 when compared with control where only the bifidobacterial cells were inoculated in
RCM (Reinforced Clostridial Medium) broth or the cells with whey solution. The BGS activity of FDFW was slightly
higher than that of FOS, but not significantly different. In optical density test at 600 nm, the sample with FDFW reached
1.371 for B. lactis and 1.844 for B. longum whereas the sample with non-fermented whey solution reached 1.064 and 1.237,
respectively. In viable cell count test, FDFW and FOS also showed BGS activity in mid-growth phase (9 h) of B. lactis strain
where the difference between FDFW added sample and no added control was 0.38 Log CFU/mL. Finally FDFW was tested
for maintenance of B. lactis strain in yogurt during storage at 10°C. After 20 d, the viable cell count of no added control was
decreased 6.86 to 4.1 Log CFU/mL, whereas those of FDFW (1%) and FOS (1%) added samples were 6.82 to 4.93 and 6.81
to 4.51, respectively. These results indicate FDFW can be used for bifidogenic growth stimulator and applied to various

dairy products as a functional food ingredient.
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Fig. 1. Bifidogenic growth stimulation activity test with opti-
cal density at 600 nm in RCM broth at 37°C for 14 h.
B. lactis or B. longum: only bifidobacterial cells were
inoculated; Whey (pH): bifidobacterial cells plus non-
fermented whey solution adjusted to pH 4.5 with lac-
tic acid; FDFW: plus freeze-dried fermented wheys;
FOS: plus fructooligosaccharide. Different letters mean
significantly different by Duncan’s multiple range tests
(p<0.05).

(viable cell count, CFU/mL) %< Hlnl #4519t S35
A3 75, AMESH v ERtE|Ejo} <= B. lactis BL
7503} B. longum F110564.01, 755 718k ¢ 144
Z7r i & F3wr) 242H0.5913 0.67993 RO R &
A &AS H7FSE B9 A2 1.0649} 1.2370]0T}. o] H]
3l FDFWE 271t 4% 7 ool sl 242 1.3713%
1.84478 B om ok txTo g ARES FOSE 7+2)
1.3459} 1.5433+S YepAt). o] A= FDFWe} FOS7}
ARE-EE Bl =utg|glo} #3ol] s <=3 S A= U
El= Aol EAIA 52 X|(significant difference)y= X
O|A] QAR H Fho 2wt Hlwa)] B ARS3E T
] FDFW7} FOSel| vlsf tiid =2 vlgjzutg|gjo} 52
oo UERNATHFig. 1). =g A AFNX B lactis
BL 750 755 AME3I9S W, 6AIRIA= AR Zhell 2}
o]& HolA] gtirl o]F FDFWe} FOS H7PAEolA &
2&E7F 7R oA dizw ) 7P 2 Alolg B
Atk o]F A|FZFe] AJol7} AAE] Folee AHES UE
WAtk FDFWSF FOS Alolol] 2491 xjole #EE |
QLI AuE [HEA © 2 FDFW7L H71E A 8olA] thh 2
vl = ol F241%-S e ATHFig. 2).

WSRO0l Z&E v|o =20 EES HS
g 3 QAHE) ZA| 3 B. lactis BL 750 7} FDFW
£ F7Fste] A(10°C) A% Al B. lactis w52 RHEH

10.00
9.00
-
£
~
=)
[T
v
2 —#—B. lactis
- 8.00 ~#—B. lactis + Whey(pH)
B. lactis + FDFW
—>B. lactis + FOS
¢
7.00 L . . L
0 6 9 12 24
Time (h)

Fig. 2. Bifidogenic growth stimulation activity test with viable
cell count during cultivation in RCM broth at 37°C. B.
lactis: only bifidobacterial cells were inoculated; Whey
(pH): bifidobacterial cells plus non-fermented whey
solution adjusted to pH 4.5 with lactic acid; FDFW:
plus freeze-dried fermented whey; FOS: plus fructoo-
ligosaccharide.
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Fig. 3. Viable cell counts of B. lactis strain in yogurt during
storage at 10°C. No addition: only bifidobacterial cells
were inoculated; FDFW: bifidobacterial cells plus
freeze-dried fermented whey; FOS: plus fructooligo-
saccharide.
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