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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

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

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

> (ZATVER) D LhE

USDA (Suzanne) fold Imai (130 years rice bran bed) acids contained | acids eleminated*
Esters Average area change Esters opb ppb
1|Methyl lactate 1,719,881 -3.2
2|Ethyl lactate Lacticacid fermentation 7,808,306 -1.7 1|Ethyl lactate Lactic Acid Fermentation 483 —
8|Isoamyl lactate — 27,084
4|Methy] acetate e L BER DO~ X T )V 1,012,974 2.3 2|Amyl formate mo-oa 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 I 2‘ é S : 236 264
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 : S 1 — 12
9|2-Methyl, 8-hydroxy, 2,4,4-trimethylpentyl propanoate 281,380 18|Propyl propionate 1 3 d>,> 1 1930 119
10[2-Methyl, 2,2-dimethyl-1-(2-hydroxy-1-methylethyl) propylpropionate 185,822 14|Amyl propionate 18 E S I 27
11 |trans-3-Hexenyl butanoate 42,111 15|Hexyl propionate : g —§ : — 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
%ﬁm > 22|Propyl 2-methylbutyrate (C5 acid) 69 20
L\_ 23|Ethyl caproate (C6 acid) Fr===== 1 — 38
24|Propyl caproate (C6 acid) : rice 1 189 57
25|Ethyl caprylate (C8 acid) 1 : — 36
ﬁ@ ig Elropyl capr.ylate (C8 acid) : bran 1 — 107
5 ethylmyristate 1 36
‘j‘ 28|Ethyl myristate : . 1 — 75
29|Propyl myristate 1 011 : 103 173
30|Methyl palmitate 1 1 45 84
— o 31|Ethyl palmitate I besed i 203 286
i x 7‘ }I/ ﬁ) f(ﬁ ‘/ AY 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 :_ ____1 157 423
38|Propyl benzoate [Aromatics] 120 112
39|Dibutyl phthalate  [Aromatics] 175 342

*(Ohanges 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




Aged Rice Bran Beds & Boiled Soup of Nuka-Daki®

3Makinoya (Nuka-Doko, Nuka-Zuke & Nukla-Daki shop)

[Compound Groups]

Esters, Acidfs, Aldehydes, Ketones, Hydrocarbons, S,N-Compounds, Alcohols

Lactones, Phenols

FE T 52 * DBRIEEER &
PR & B H DR D L

Nuka-Doko Nuka-Doko Nuka-Daki Nuka-Daki Area (2)
Esters Area (1) Esters Area (2) Area (1)

1|Ethyl acetate (excess presence produces poor odor) 38,202,105 disappeared

2|Ethyl propionate 11,556,674 totally vaporized during cooking disappeared

3|Ethyl butanoate 15,710,606 disappeared

4|Ethyl 2-methylbutanoate 6,089,301 disappeared

5 Ethyl hexanoate :"“;i_c_e""i 13,766,126

6|Ethyl octanoate oottt H 31,486,389 [Ethyl octanoate ' ' 8,147,118 0.26

7|Ethyl nonanoate i rice | 150,210,947 i ! disappeared

8|Ethyl decanoate ! E 24,894,496 ! H disappeared

9|Ethyl dodecanoate ! bran ! 48,620,335 ! bran ' disappeared
10|Ethyl tetradecanoate ' ' 724,667,764 |Ethyl tetradecanoate H E 135,281,979 0.19
11|Ethyl pentadecanoate i oil E 66,845,876 |Ethyl pentadecanoate i ' 8,806,026 0.13
12|Ethyl hexadecanoate :_ __________ ! 8,808,264,017 (Ethyl hexadecanoate - oil \ 2,933,396,497 0.33
13 Ethyl octadecanoate ! E 179,555,133
14 Ethyl-9-hexadecanoate H & ! 58,971,918
12 . Ethyl heptadecanoate ' ! 30,999,106
16|Ethyl oleate 1 rice ! 10,799,387,357 |Ethyl oleate i fish ! 3,720,382,313 0.34
17|Ethyl linoleate ' H 9,379,383,181 |Ethyl linoleate or Ethyl 9,12-octadecanoate : 18 H 3,823,327,819 0.41
18|Ethyl linoleate i i 987,497,489 |Ethyl lenoleate i ' 286,327,284 0.25
19|Methyl 9,12,15-octadecatrienoate i H 875,101,633 |Ethyl 9,12,15-octadecatrienoate i ' 263,022,187
20|Methyl hexadecanoate i bran E 118,452,987 |Methyl hexadecanoate , oil E 25,630,913 0.22
21|Methyl octadecenoate i ! 321,899,558 ' !
22|Methyl-cis-11-eicosenoate H H 212,997,674 |[Methyl cis-11-eicosenoate ' i 47,276,168 0.22
23(3-Methyl-1-butyl-acetate ! oil ! 28,629,247 i based |
24|n-Propyl-9-octadecenoate ' H 371,676,861 |n-Propyl-9-octadecenoate ' 1 98,498,467 0.27
25|n-Propyl-9,12-octadecadienoate i i 278,387,690 [n-Propyl-9,12-octadecadienoate H i 90,869,186 0.33
26|Propyl hexadecanoate i based i 204,012,158 Isopropyl linoleate i esters i
27|Ethyl-B-(4-hydroxy-8-methoxyphenyl) p?‘opionate ! Ethyl-B-(4-hydroxy-3-methoxyphenyl) propionate | ! 82,201,633
28|Ethyl 9,12,15-octadecatrienoate e ! 19,300,084 |2-Heptadecanoate :_ __________ ! 9,085,740

[Aromatics] [Aromatics]

29|2-Phenylethyl acetate 46,399,955 |2-Phenylethyl acetate 20,223,589
30 Methyl 3-phenyl-2-propanoate 89,850,794
31 Isopropyl-4-hydroxy benzoate 645,211,858
32 Isobutyl -4-hydroxy benzoate 75,760,752
33|Ethyl benzoate 30,753,973 |Ethyl benzoate 9,523,735

WL BRI
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USDA (Suzanne) fold
Acids Average area change’

1|Acetic acid 9,802,352 45
2|Propanoic acid 2 230,741 48
3[Pivalic acid ><U\OH 106,234
4|Butanoic acid 55,323 3.0
5|2-Methyulbutanoic acid 136,728
6|Pentanoic acid 81,854
7|Hexanoic aciod 721,279
8|Octanoic acid 375,641
9|Nonanoic acid 501,018

10|Decanoic acid 52,296

HERR DS X

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
(e} N »
TRt UBRBE
[Aromatics]
13|Benzoic acid 236
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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
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USDA (Suzanne) fold Dr. IMAI (180-years Nuka-Doko) acids contained | acids eleminated
Alcohols Average area change Alcohols ppb ppb
1jIsopropanol 850 -
2(3-Ethoxy propanol 52 -
1|Butanol 794,956 2.5 3|Butanol 76 -
2|2-Methyl-2-propene-1-ol C4 11,391 4|Isobutanol C4 169 -
3|2-Methyl-2-propanol ? 2.5
4|Pentanol 477,300 -
5|2-Pentanol 223,939 11.4 6|2-Pentanol - 20
6|3-Pentanol 81,102 2.8 5|3-Pentanol 140 -
7|1-Pentene-3-0l Cs 318,459 4.5
8|3-Pentene-2-ol 11,164
9|trans-2-Pentene-1-0l 22,334 C5
10|3-Methyl-3-butene-1-ol 87,794 7|8-Methylbutane-2-o0l 321 —
11|2-Methyl-2-butene-1-ol 55,966 8[3-Methyl-3-butene-2-ol 37 —
9(2-Methylbutanol 301 —
10|Amyl alcohopl 163 -
11|Isoamyl alecohol — 132
12|Hexanol (from cucumber) 2,564,937 ? 12(Hexanol 393 184
13|2-Hexanol 49,865 33.4
14 [trans-3-Hexexe-1-0l 20,351
15 [cis-3-Hexene-1-ol Cs 335,213
16 |trans-2-Hexene-1-0l 31,238
17(2-Methyl-3-pentanol 21,068
18(2-Methyl-2-pentanol 200,446 2.5
19|Heptanol 106,479 4.7
20|2-Heptanol 299,671
21|cis-3-Heptene-1-ol C7 18,911
22|2,4-Dimethyl-2-pentanol 40,578
23|2,4-Dimethyl-4-pentene-2-ol 38,964
24|2,3-Dimethyl-1-pentanol 8,623
25|Octanol 63,772 13|Octanol - 184
26|3-Octanol 19,815 14|Octane-3-ol - 42
27|2-Octanol 29,309 15|1-Octene-3-ol - 117
28(1-Octene-3-0l Cg 248,344 16 |trans-2-octenol Cs — 48
29|cis-2-Octene-1-ol 15,126 17|6-Methyl-5-heptene-3-ol — 61
30|2-Methyl-2-heptanol 47,995 188.2 [Hl18|2-Ethylhexanol 73 47
21|4-Methyl-2-heptanol 120,208 19 |Nonanol - 92
32|2-Methyl-2-octanol 71,673 20 |Linalool 240 160
33|2-Ethyl-1-hexanol 291,814 21|1-(2-tetrahydrofuryl)-hexanol - 208
34|2-Nonanol Co 34,665
35|cis-6-Nonene-1-ol 19,277 -
36|Eucaryptol @ He 29,202 23 |trans-Nerolidol N 85
37|4-Terpineol @ é\ E’ j /{OH/\L 4,391
38|a-Terpineol @ l ijH 345,764
39|Myrcenol @ - MG eHy OH 28,202
40|cis-Ocimenol o M 55,339
41|trans-ocimenol 72,282
[Aromatics] [Aromatics]
43(Phenylethyl alcohol 54,906 22 [Phenethyl aleohol 2976 2395
44(4-Methylbenzenemethanol ? 579
42(Benzyl alcohol 48,419
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USDA (Suzanne) fold Dr. IMAI (130-years Nuka-Doko) acids contained | acids eleminated
Aldehydes Average area change Aldehydes ppb ppb
1|Acetaldehyde 7,442,303 ? 1
5|3-Methylbutanal 431,295 2
10|Hexanal " 664,650 3
2|Nonanal HyG 283,024 4
8|Pivaldehyde 146,801 5
4|2-Methylbutanal H,C CH, 90,940 6
6 [trans-2-Methyl-2-butenal 29,451 7
7|2-Pentenal 175,677 8
8(2,4,4-Trimethyl-2-pentenal 17,749 9|trans-2-Heptenal 126 86
9 |cis-2-Heptenal 540,286 10
11 |trans-2-Octenal 317,319 11
12|2,4-Heptadienal 30,613 12
0 |Furfural 2,442,243 13
14 30.1 14|Benzaldehyde — 70
B NVARITIR () &R (F) ORILKFEODL
JV AR e D IRALIK REH D Lk
|| USDA (Suzanne) fold Dr. IMAI (130-years Nuka-Doko) acids contained | acids eleminated
Hydrocarbons Average area change Hydrocarbons ppb ppb
1|Pentane 45,602 1|Decane — 8.7
2|Hexane 655,816 2|Limonene 324 41
3|1,4-pentadiene 37,400 3|Isobutylbenzene — 46
4|Ethylecyclobutane 472,102 4|Trimethylbenzene — 49
5|Cyclohexane 88,364 5|Tridecane 159 86
6 |cis-5,5-dimethyl-2-hexene 29,255 6|Tetradecane 47 57
7|Benzene 743,703 7|Pentadecane — 100
8|Toluene 909,212 8|Hexadecane 104
9|m-Xylene 17,265 9|Ethylbenzene 82
10|Cardene 64,928 10|(Heptadecane — 64
11|Naphthalene — 73
12|2-Methyulnaphthalene — 163
13|2,6-Dimethyulnaphthalene — 59
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Dr. IMAI (130-years Nuka-Doko)

Ketones

acids contained

acids eleminated

-

2-Butanone
6,10,14-Trimethylpentadecane-2-one

1367

115

USDA(Susanne)
Ketones

1|Acetone 1,363,820
213-methyl-2-butanone 25,302
3(3,3-dimethyl-2-butanone 32,611
4]|2-methyl-8-pentanone 87,274
5]2,4-dimethyl-3-pentanone 10,099 6.3
6|Methyl isobutyl ketone 524,065
7|3-methyl-2-pentanone 70,287
8|1-penten-3-one 698,188
9(4,4-dimethyl-2-pentanone 144,329
10|3-hexanone 65,095
11(2-methyl-1-penten-3-one 40,626
12|trans-3-penten-2-one 29,502
13|4-methyl-3-penten-2-one 8,040
14|4-methyl-2-heptanone 124,174
15(3-hydroxy-2-butanone 983,577
16|1-octen-3-one 210,558
17|6-methyl-5-hepten-2-one 112,007
18|2-hydroxy-2,4-dimethyl-3-pentanone 7,680
19|Acetophenione 42,629 29.4
20 |p-methylacetophenone 19,819

4-Methyl-3-heptene-2-one

?




