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Carboxylic acids of pickles brine (left) and Nuka-doko (right)

USDA (Suzanne)
Acids

Average area

fold

change’

N Ot W N~

© @

Acetic acid
Propanoic acid

Pivalic acid

Butanoic acid
2-Methyulbutanoic acid
Pentanoic acid
Hexanoic aciod

Octanoic acid
Nonanoic acid
Decanoic acid

Acetic acid is main.

o

9,802,352
230,741
106,234

55,323
136,728
81,854
721,279

375,641
501,018
52,296

4.6
4.8

3.0

Dr. IMAI (130-years Nuka-Doko) acids contained acids eleminated
Acids ppb ppb
1|Acetic acid 3,132 —
2| Propionic acid 53,005 —
3|Isobutyric acid 1,561 —
4|Butyric acid 1,037 —
5|2-Methylbutyric acid 4,745 -
6|Valeric acid (Pentanoic acid) 960 -
7|Caproic acid (Hexanoic acid) 1,724 —
8| Caprylic acid (Octanoic acid) 1,079 —
9[Nonanoic acid 610 —
10|Lauric acid 25 —
11|Myristic acid 117 —
12|Palmitic acid 294 782
P . L] . d L] L] -
[Aromatics]
13|Benzoic acid 236

Lactones of pickles brine (left) and Nuka-doko (right)

USDA (Suzanne) Dr. IMAI (130-years Nuka-Doko) acids contained | acids eleminated
Lactones fold Lactones ppb ppb

1|Butyrolactone (C4) 276,487 change 1|Butane-1,4-olide 182 —
2(Pentane-1,4-olide 23 —
3|Hexane-1,4-o0lide — 126

2|5-pentyl-y -lactone (C9) 100,505 4|Nonane-1,4-olide 1636, 2179
5|Decan-1,4-olide 83| -
6]2,3-Dimethyl-2-nonene-1,4-olide — 65
7|Undecane-1,4-olide 164 100
8|Dihydroactinidiolide 31 134
9|Dodecane-1,4-olide 45

C, Y-lactone has peach scent




Comparison of volatile compounds of pickles brine (left) and Nuka-doko (right)

Aged Rice Bran Beds?

Volatile Compounds in Fermented Cucumber Brines'

! Suzanne, J. Food Sci., 76 (1), C168-C177 (2011). From Table 3 and Table 4

[Compound Groups]

Hydrocarbons, Alcohols, Aldehydes, Ketones, Acids, Estetrs, Ethers, Furans, Pyrans

[Esters]

*M. Imai, Agric. Biol. Chem., 55 (9), 2209-2220 (1991).

[Compound Groups]
Esters, Acidfs, Aldehydes, Ketones, Hydrocarbons, S,N-Compounds, Alcohols
Lactones, Phenols

USDA (Suzanne) fold Imai (130 years rice bran bed) acids contained | acids eleminated*
Esters Average area change” Esters ppb ppb
1|Methyl lactate 1,719,881 -3.2
2|Ethyl lactate Lactic acid fermentation 7,808,306 -1.7 1|Ethyl lactate Lactic Acid Fermentation 483 -
8|Isoamyl lactate Esters Of LA and ACOH 27,084
4|Methyl acetate 1,012,974 2.3 2|Amyl formate - 555 -
5|n-Propyl acetate Alcohol fermentation & oxidation 6.0 [}| 3|Propyl acetate | ! 1053 -
6|Isoamyl acetate 33,883 6.0 4|Hexyl acetate I .S 5 : - 58
5|cis-8-Hexenyl acetate : E :q:j 43 | 56 _
6|Octyl acetate | S g T — 41
7|Phenethyl acetate = g2 236 264
1< EO -
8|Propylphenyl acetate 1 é.) 3 I - 83
9|1,3-Propanediol monoacetate ! 1 —
10|1,3-Propanediol diacetate L. — 91
7|Methyl propionate . 57,5601 -1.9 | 11|Ethyl propionate oo _4_,-| 69 -
8|Ethyl propionate Glutamate metabolites by yeast 81,551 12|Isobutyl propionate : &1 — 12
9|2-Methyl, 8-hydroxy, 2,4,4-trimethylpentyl propanoate 281,380 18|Propyl propionate 1 3 q>,> 1 1930 119
10|2-Methyl, 2,2-dimethyl-1-(2-hydroxy-1-methylethyl) propylpropionate 185,822 14|Amyl propionate 18 = S’ ! — 27
11 |trans-3-Hexenyl butanoate 42,111 15|Hexyl propionate : 8 —§ : — 192
12|Ethyl nitrate 4,708 16[Heptyl propionate I E ° - 44
17|2-methylbutyl propionate 1 8 = 1 155 126
18] Octyl propionate 12 1 — 78
19|Phenethyl propionate 10 JI 412 794
20|Propyl butyrate (Cacid 54 56
21|Propyl valerate (C5 acid) — 19
22|Propyl 2-methylbutyrate (C5 acid) 69 20
23|Ethyl caproate (C6 acid) Fr===== 1 — 38
24|Propyl caproate (C6 acid) : rice 1 189 57
No esters et B R
ropyl caprylate aci —
3 . . 27|Methylmyristate | bran : 36
Ol'lglnatlng fI‘OIn 28|Ethyl myristate : . ] - 75
R 29|Propyl myristate 1 011 : 103 173
rlce bran 30|Methyl palmitate 1 1 45 84
31|Ethyl palmitate I besed i 203 286
32|Propyl palmitate ! 1 165 465
33|Methyl oleate : : — 49
34|Ethyl oleate 1 144 283
35|Propyl oleate | esters : — 336
36|Ethyl linoleate 1 1 — 220
37|Propyl linoleate L ____1 157 423
38|Propyl benzoate [Aromatics] 120 112
39|Dibutyl phthalate  [Aromatics] 175 342

*Changes in volatile metabolites associated with anaerobic spoilage of fermented cucumber slurry (pH 3.8, 6% NaCl)] “neutralization with 10% aqueous NaHCOj solution, followed by the extraction with diethylether




