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Taste and Flavor Components of Seafood Fermented in
Whey-Containing Rice Bran

Akira Tanaka and Daisuke Yasokawa

Whey (a byproduct of cheese production) is
rich in nutritional and functional components. Its
content of live lactic acid bacteria used in cheese
production was expected to support its utilization in
the production of fermented food. In this study, rice
bran-fermented saury fish was produced using whey-
containing nukadoko (a rice-bran bed traditionally
used in Japan for pickling vegetables). The results
showed that lactic acid bacteria in the whey were
propagated in the rice-bran bed and survived in large
numbers during nine days of rice-bran fermentation.
It was also found that saury fermented in the whey-
containing rice-bran bed contained more free amino
acids and volatile components (such as esters) than
that fermented in a traditional rice-bran bed without
whey. These results suggest that the use of whey in
rice-bran fermentation accelerates the fermentation/
process.
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Mo % Mo % Mo % Mo % HoHM %
Streptococcus 20 100 20 100 12 60 0 0 0 0
Bacillus 0 0 0 0 0 0 12 60 0 0
Staphylococcus 0 0 0 0 1 ) 2 10 8 40
Microbacterium 0 0 0 0 0 0 2 10 0 0
Agrobacterium 0 0 0 0 0 0 1 ) 0 0
Curtobacterium 0 0 0 0 0 0 1 5 0 0
Methylobacterium 0 0 0 0 1 5 0 0 2 10
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Taurine 5.12 3.06 3.37 3.75 2.96
Aspartic acid 0.03 2.01 2.18 0.97 1.49
Threonine 0.09 1.41 1.65 0.72 1.09
Serine 0.10 1.51 1.70 0.87 1.19
Asparagine 0.01 0.12 0.14 0.11 0.10
Glutamic acid  0.34 2.54 2.88 1.42 1.92
Glutamine 0.08 0.97 1.06 0.54 0.72
Proline 0.05 0.55 0.76 0.41 0.48
Glycine 0.32 1.06 1.22 0.67 0.86
Alanine 0.52 3.12 3.67 1.93 2.47
Valine 0.16 2.04 2.37 1.10 1.58
Methionine 0.07 1.19 1.33 0.61 0.90
Isoleucine 0.08 1.52 1.75 0.76 1.15
Leucine 0.15 3.11 3.51 1.56 2.37
Tyrosine 0.12 1.22 1.32 0.65 0.98
Phenylalanine  0.05 1.55 1.75 0.81 1.20
Tryptophan 0.00 0.40 0.44 0.20 0.30
Lysine 0.38 3.18 3.65 1.67 2.41
Histidine 18.42 1244 13.31 15.96  12.71
Arginine 0.06 2.38 2.60 1.16 1.78
Z DAk 0.03 0.49 0.53 0.27 0.41
e 26.2 45.8 51.2 36.1 39.0
el IR 72 b

K3 BESAZTOEHE (mg/g)
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FLI 14.61 9.19 9.25 10.89 7.71
[l 0.24 0.18 0.35 0.12 0.20
7 T U 0.00 0.42 0.54 0.27 0.44
Z DAl 0.13 0.20 0.27 0.14 0.22
o 14.99 9.99  10.42 11.42 8.57
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NTOR BRI BT, E550HS A% 6T VFE R,
Ta—=,r b roEEEENRZ S GEh TR R,
KBS AFE, 9ARICTZY ) — v 2T, B (A
HEMIER) MEENTORN, FTAHETE, Zhs
DG4 HEhoE&Fh, IHEBETEINSDORG N
U, HOKEAE D 2 < &AL T/, Hexanal®
1-Penten-3-ol, 2,3-Pentanedione’s & (3 i d I5& ki

EDAELBITBOKSE LTHESNTE ™Y, JFik
fATHrY U< OIRERILIC I DA U LRI N,
¥ ) — VRIS (IR D R & LT
KENY, TFIVTZFIVIBERDIED ITHF 0 K5 &
LTHAMB EOFEE LT L8 -THBY, FHFH o™
&, BEEA 7Y OFLESITE, TIVTRE REEDAHIL
RIS TV a—)b, X5, HBETRRES &
WKEOBRINTOE I EARUTED, HSAZTY,
oD PEEHNHAIE L TRHRADE D 2B L T
WBEEBEZOND, AW THM U7k 1 BER 3K
BRICHARTERENZ <, MENDO BN EE SN T
WA ENEEINS, ThITkD, A HERTHIE

x4 BBRSAZTOERMRS

e R AT AMESAE HUKBESAE
e 0HH 40H 9AH 400 9AA
Aldehyde
Propanal 0.811 0.669 0.414 1.537  0.493
Butanal 0.235 0177 0.117 0.409  0.165
2-Methyl-butanal - 0.159  0.176 0.180  0.168
3-Methyl-butanal 0.049 0373  0.379 0.437  0.435
Hexanal 0.511  0.674  0.709 1.653  0.581
Heptanal 0.058  0.115  0.159 0.239  0.072
2-Hexenal 0.079  0.232  0.182 0.350  0.221
4-Heptenal 0.118  0.086  0.097 0.257  0.129
Alcohol
Ethanol 0.511  4.635  6.210 0.680  5.073
1-Propanol 0.050  0.256  0.215 0.173  0.244
2-Methyl-1-propanol - 0.464  0.524 0.013  0.550
1-Penten-3-ol 3.042 4940  3.656 5.817  4.369
3-Methyl-1-butanol - 2.935  4.049 0.156  3.465
1-Pentanol 0.052  0.168  0.142 0.152  0.134
Cyclopentanol 0.079 0.185 0.166 0.265  0.162
2-Penten-1-o0l 0.460 0.962 0.843 1.483  0.770
Ketone
2-Propanone 0.013 0.172  0.126 0.050  0.226
2-Butanone 0.029  0.090 0.103 0.053  0.056
2,3-Pentanedione 1.087  2.037  1.705 4.392  1.552
3-Hydroxy-2-Butanone — 0.924 1.225 0.046 1.719
Ester
Ethyl acetate - 0.155  0.334 - 0.214
Ethyl propanoate — 0.033  0.043 — 0.028
Ethyl isobutyrate — 0.058  0.101 — 0.066
Ethyl isopentanoate - - 0.026 - 0.016
Acid
Acetic acid - 0.021  0.109 - 0.041
Butanoic acid — 0.016  0.016 — 0.010
3-Methyl butanoic acid - 0.094 0.212 - 0.188
Others
2-Pentene 0.351  0.434  0.340 0.523  0.438
Heptane 0.102  0.282  0.229 0.305  0.258
3-Methyl-1,4-heptadiene 0.335  0.884  0.925 1.371  0.933
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