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Development of chocolate products to improve the quality and functional properties with Bifidobacterium-
fermented isoflavone powder (BFIP) was attempted. Effects of BFIP on sensory value, isoflavone contents, and
microbiological characteristics of chocolate products during storage at room temperature (24 £ 0.5°C) for 90 day
were studied. Five different BFIP concentrations of 0, 1, 2, 3, and 4% (w/w) were added and blended into the
chocolate products. Results of sensory evaluation showed that the scores for softness and bitter taste decreased
as the BFIP contents increased. In sweet and sour taste, the highest score was shown at 1% BFIP treatment. In
overall acceptability, 1% treatment was the most favored, followed by 2% treatment. Contents of isoflavone in
chocolate products were stably maintained during 90 storage days. The viable cell numbers of Bifidobacterium
remained relatively stable until 70 day, followed by a slow decrease thereafter in all treatments.
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Table 1. Isoflavone contents (mg/g) in raw BFIP powder

Isoflavones

Genistein Genistin Daidzein Daidzin Glycitein Glycitin Total
Content (mg/g) 2.5 1.7 2.4 114 1.5 23 21.8
AES o] &3l AE Agsh= Wy ol Ut dA7A A, ZFHY F2-8 29.5°C, AW+ 26~28°C, depositor
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Table 2. HPLC conditions for isoflavone analysis

Items Conditions
HPLC Young-Lin Co.
Column YMC-Pack ODS-AM-303
Solvent MeOH: H,0: AcOH=15:849:0.1
~35:64.9:0.1
gradient (50 min)
Flow rate 1.0 mL/min
Temperature 38°C
Detector UV (254 nm)
Injection volume 20 ul.
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Table 3. Sensory characteristics of chocolate blended with BIFP during storage at room temperature

Sensq'y ' Days BFIP (%) F-value
characteristics 0 10 20 30 40
0 4.6+ 0.7 46+07° 47+0.8 46+05° 4607 0.04%8
3 46+1.2° 47+13 4612 45+1.2 44%13 0.0748
7 5.0+ 09 50+ 0.6° 48+1.2* 47108 5.0 0.6 0.18%8
10 4.7+09° 47108 49+1.2° 4605 46105 0.14N8
16 48+ 0.7 4607 48+07° 46+05 48+09 0.07"8
21 . 5007 5007 4808 48108 4810.8 0.10N8
Appearance 30 42+ 1.1° 42408 42+0.8 42+0.8 42+0.5° 0.00M8
40 46+ 1.1° 46+1.1° 4.6+ 0.6° 46+ 1.1° 46%09 0.00MS
50 54+1.1° 54+1.1° 52+0.8 52108 54+ 0.6 0.07"S
60 5.0+ 0.0° 50£0.7 5.0+ 0.0° 5007 5007 0.00%8
70 54+09 54+ 06" 54+£09° 5.0+ 0.0° 54+09° 0.30N8
80 5.0+ 0.0 5.0+0.0° 5.0+0.7° 5.0+ 0.0 48+0.5 0.2088
90 5.0+ 0.0 5.0%£0.0° 5007 5.0+ 0.0° 48+ 0.8 0.17Ns
0 52+09 52+09° 47107 46%1.1° 4512 1.20M8
3 47+£09 45+ 1.1° 43113 41+£1.2° 39£1.1° 0.90NS
7 50+09° 48+ 1.0° 47+ 1.0 42408 40109 1.33%8
10 53+ 1.0° 51+12° 47+ 1.1* 43+13 41+09 1.49N8
16 48+ 0.7° 45209 44109 4108 4005 1.128%
21 50£0.7° 48+0.8 46118 4415 4016 0.40NS
Softness 30 48108 4609 44109 42+ 1.1° 36+£2.1° 0.68%S
40 52+1.3 52+1.8° 48+2.1%® 42+ 0.5® 32105 1.87*
50 54+ 0.6 52108 50+ 1.4 50+12° 44+13 0.56N%
60 48+0.8 46+1.12 44413 40+1.2° 36+1.3 0.82N8
70 54+06 52+0.5° 5000 48+ 1.6 44106 1.06MS
80 54+09 52+13® 46+ 1.3% 44+09® 3.8+08° 1.78*
90 52+0.8 50£0.7* 46+ 1.5% 42+0.8® 3.6+06° 2.29%
0 49+ 1.2%0 5.0+1.3° 49+ 1.0° 47+1.1° 48+ 10 0.10%
3 49+ 07 50+0.7° 49+ 0.5 48+ 09 47+1.2° 0.3488
7 50+ 1.3 52+ 10 48+08 47+ 1.0° 45+£1.2° 0.37%8
10 50+ 14 50£1.2° 49+ 1.1° 47+ 1.4 46+ 1.0° 0.17%8
16 44405 45%0.8° 44+1.1* 43+1.2° 40+12° 0.30N8
21 50+ 0.7 52+0.8° 4.8+0.8 46+ 0.6 46+1.3 0.42N8
Sweet taste 30 4805 50+0.7° 4.8+08 46+ 09 42+08° 0.79N8
40 50+£0.7* 52+0.5° 4.6+ 0.6™ 42+ 0.5% 4007 3,820k
50 52+£08 54109 52%1.1° 50+1.2° 46+ 15 0.35M8
60 5007 52+05° 5.0x0.0° 48+0.5 4415 0.728%
70 52+05 54106 52105 50 0.0° 48+0.8 0.93%8
80 54+ 06 5.6+ 09 54+09° 5000 4.8+0.8 1.04N8
920 54+06% 5.6£0.6" 54+0.6% 48+0.5™ 4.6+ 0.6° 3.36%
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Table 3. Continued
Sensoq . Days BETP (%) F-value
characteristics 0 10 2.0 3.0 4.0
0 47408 50+ 09 49+ 1.0° 48+ 1.2 47+ 1.2 0.16%5
3 46+09 48+09° 47+1.0° 45+1.2 43407 0.3488
7 45408 50406 47405 45%0.6 43405 0.99N8
10 47408 50106 49+ 04 46+0.8 46405 0.628S
16 48405 49+ 06" 45+ 1.1° 44+ 07 4307 0.95N8
21 48405 52+08° 48+ 0.5 46+06 46+0.6 0.88"S
Sour taste 30 40+00° 44+ 06 42408 42405 3.8+ 0.5 0.93N8
40 4.6+ 0.6% 52405 4.840.8% 46+ 06" 42+05 1.94%
50 48408 52+08° 5.0+ 0.7 50+ 1.0° 524 1.1° 0.1748
60 4.6+ 0.6 52+0.5 48+ 0.5 4.6+ 0.6° 44+ 0.6° 1.77%
70 52+ 0.5 54%06° 52+1.1° 50+ 1.0° 5007 0.2288
80 48405 50+ 0.7 48+ 05 46+0.6 44413 0.43%8
90 46+09 48+0.8 4.6+ 0.6 44+0.6° 44+09 0.24N8
0 47+ 1.1 48+ 1.5° 46+ 1.2° 44+ 1.6 44414 0.17%8
3 4.6+ 0.8 48+0.8° 45+ 1.1° 42+ 1.2 39413 1.23N8
7 43405 42+04% 40+ 0.0° 3.8+ 0.4% 37405 2.40%
10 46+ 1.0° 47+ 1.6" 41107 3.9+ 0.4 3.7+ 1.4 1.10M8
16 43+ 05" 41+04° 39+ 1.0 3.8+ 0.7 3.6+ 0.5 1.29N8
21 42405 4.0+ 0.0° 3.810.8 3.8+£05 36+ 06 0.934$
Bitter taste 30 4.0+ 0.0° 3.8+ 0.5 3.8+ 0.5 3.6+ 0.6° 34+ 0.6° 1.30%
40 3.8+ 0.5 38108 3.6+ 0.6 34£06 32£05 1.00M8
50 46+ 0.6 46+ 09° 44+ 1.0 42+13° 40+ 1.0° 0.33%8
60 42405 40+ 00% 3.8+ 0.5 3.6+ 0.6° 34106 2.50%
70 4.6+ 0.6" 44+ 06" 4.0+ 0.7% 3.8£05° 36£09° 2.05%
80 50+ 0.7 50% 1.0° 46+13 44+1.0° 40407 0.88"S
90 50+ 14 50£07° 48+ 1.3 3.8+ 0.5 36106 2.49%
0 49+ 0.6® 52+ 04" 50+ 09" 47408° 45409 1.31%
3 4.8+ 0.7 52407 49+0.8° 47+12% 44+ 1.0° 1.33%
7 4.8+ 04 52408 5.0+ 0.0% 47+0.5% 43+08° 1.85%
10 4.6+0.5" 51+07° 49+ 0.7% 44%05% 43+ 1.0° 1.71%
16 45+0.5% 48+ 0.7° 4.6+ 0.5% 41%0.6% 4008 2.06%
21 48+05% 52+ 1.1° 50+ 0.0° 4.6+ 0.9% 42405 1.54%
Overall 30 48+ 11% 52408 5.0+ 00" 44406 42405 1.79%
acceptability ] X
40 5.0+ 0.0° 54%06° 52405 4.6+ 0.9% 42405 3.87%
50 484 0.8% 541 06° 5.2+ 0.5" 46+ 0.6° 42+05 3.35%
60 48+08* 52+ 0.8 5.0+ 0.7 46+ 06" 42405 1.54%
70 5.0+ 0.7 54+ 0.6 5.0+ 0.0 46+ 11% 44+0.6° 1.58%
30 52+ 0.5% 5.4 0.6° 48+ 13 4.6+ 0.6° 44406 1.54%
90 4.8+ 0.8 52+ 1.1° 48+05® 4.6+ 0.6° 42+05° 1.27*
DPeSuperscriptive letters indicate significant difference at 0=0.05 as determined by Duncan's multiple range test.
“Not significant, *p<0.05, **p<0.01.
FoF 133] AAg A= Table 37 7o) 9]#-S BFIPY] 9 T2 UEREA, 1t SAEE dE&TE JUERsTH BFIP
ol T HF7be] FoAHA AolE Hel 1 SA] = 4% H2T7F 7P B wute] HeE ot
FEHE A5 A4 404, 804 0Ad T frelH Ak AR 4045 602l fr2lF (p<0.05)3) AolE K
(p<0.05)2] =}l H Eoi tl, BFIP 0%¢! W77} 52 %= Aok P e H4E w2 AU BFIP 1% A2 o
54908 thE A v HE#E Axrt M 2L By, 2 geowE 29 AHTE RSk g W A
RAowm eI, I o aE 19 XF 4o BFIPY FE e Auke BEIP 4% T2 e oleet 2
A7bgol Beas v H4E il #+= BFIP A7} 7R L e Algbo] 43S n|xl Aoz
ke 27 40 (p<0.01)3 90 (p<0.05)0 7 -2 7 ¢l =2} b7k H7EE Algle] 7159 kS vER Zog AztER
o] BAth 7H & AFE L ©EkS BFIP 1% AT Zghe A 74, 309, 604, 704 90del Feol
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Table 4. Isoflavone content (ing/g) in chocolate blended with BFIP during storage at room temperature

Isoflavones BFIP (%) Storage period (day)
0 10 30 60 90
1.0 0.15 0.15 0.16 0.16 0.16
Genistein 20 0.21 021 022 0.23 023
3.0 0.24 0.23 0.23 0.24 0.24
4.0 0.25 0.25 0.25 0.29 025
1.0 0.06 0.07 0.07 0.08 0.05
Genistin 20 0.09 0.08 0.09 0.08 0.09
30 0.10 0.14 0.12 0.13 0.10
4.0 0.16 0.17 0.15 0.16 0.15
1.0 0.12 0.17 0.11 0.17 0.14
Daidzein 2.0 0.18 0.19 0.24 0.23 023
3.0 0.26 0.26 0.27 0.26 0.26
4.0 0.37 0.31 0.38 0.36 033
1.0 041 0.44 0.37 041 0.37
Daidzin 20 0.66 0.69 0.66 0.73 0.66
30 0.88 0.86 0.89 0.95 0.86
40 1.03 0.99 1.00 1.01 1.03
1.0 0.06 0.05 0.05 0.07 0.08
Glycitein 2.0 0.09 0.11 0.12 0.13 0.13
30 0.16 0.16 0.15 0.14 0.18
4.0 022 0.20 023 021 0.21
1.0 0.08 0.08 0.09 0.10 0.11
Glycitin 20 0.14 0.14 0.15 0.16 0.16
30 0.19 0.22 0.22 022 0.19
4.0 0.26 0.26 0.26 0.26 0.25

(p<0.05)%1 Apol& HAT 5t 7|3% H7t A3 gzt
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Fig. 1. Bifidobacterium cell number in chocolate blended with
BFIP during storage at room temperature.
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