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1) Glutamate2} 5/ nucleotides

oht 8k8 = glutamates 1900dtHEE A}
E5o] gkn A AlA= oz 7t 27afei Eo] A
Abgld}, dlfge

wum  glutamicum, C. lilium, Brévibacterium

glutamate+ Corynebacter-

Slavum, Micrococcus glutamicus 52 755 A}

gote] w2 el Aased 2y 50 o))
dERe) F4-3 wAso] nAE —"S—°é3] 7| 25
glsied 27 7l gt 2 4

Y 5/-nucleotide: glutamateﬂ LHT'E obt
shell HHE ASEE Wl Ao okedal A3l
H o7& glutamic acide} A¥she uhd ul
receptore] “allosteric site™| ZA&dozs -
25 W3]A glutamatedto] H35S Zoh4]7)
= Aoz F25n 9Ih(2), Frjgeg Algss
nucleotide “+2. 5/ IMP¢} 5/ GMP<2ld] ¢]%
2 Bacillus subtilis (1) 52 0|55 AL&3}od
ARG aE A Torula, Saccharomyces Soll
A F %3 RNAE  Penicillum, Aspergillus,
Streptomyces -5+ ¥-2]3 5/ phosphodiester-
aseZ F3lsle whH o2 AAk=ECH(10),

2) Esters

Z+E ester 3EHEL 4

HEoll A ot Zeo 3
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Table 1. Organisms Producing Esters - '

Table 2. Microorganisms Producing Pyrazines

Microorganism Ester Produced
Pseudomansas fragi Ethylbutyrate,
Pseudomonas fragi Ethylisovalerate,
Psewdomonas fragi Ethylhexanoate
Lactococcus diacetylactis ATCC 15346
Lactococcus lactis ssp lactis ML3
Lactococcus lactis ssp cremoris TR Ethylbutyrate

Lactobacillus {No. 81}
Lb. casei 1L323

Pseudomonas strains No. 50 and 53

Ethylhexanoate

= YERA EEd o]E
“character impact compound” &+ £ 1}9)e]
e B i B B T B I DY A
v AezAe A, sjelelE, why], W2 el
o ester 3ol obeix <¢)i=t] (11), Table 1&
esters- AJ4bshe 4Bt YA E esters] 8
5 R Ae]e}(15),

3) Diacetyl(2, 3-butanedione)

Diacetyl2 w¥, 272&, 7€l 2=, a8
A2, wlEeae) A4 Fojydiolt) o] Yo
citrate 7|#He] pyruvates 7|# acetaldehyde
TPPE 443k o] Zo] diacetyl synthetaseol
o3 diacetyl® thAb=El= citrate W& 2ol 9
o Aabsledl ddl fabfel EMP 2o« &
T+ lactic acid® =7

e wlmA 4o

4% pyruvatel= o

Table 3. Production of Terpenes by Microorganisms

Pyrazine Prodm e d

tetramethy! pyrazine

Microorganism

Bacillus subtilis

Corvnebacterium
glutanicum

tetramethy! pyrazine

Lactococcus lactis 2-methoxy-3-isopropylpyrazine
Pseudomonas  perolons 2-methoxy-3-isopropyIpyrazine
Pseudomonas  tactrolens Z-methoxy-3-isopropylpyrazine

Streptomyees{ from Soi]} 2- methOX\ -3- lsopropylpy razine

wffoll WEo) wbEAL ) HeshAl =Hch(7), of
diacetyl 84He a3 AWEE Lactococcus
lactis ssp. lactis biovar, diacetviactise] o)==
b A H o AlgElof g o] Rl urs
of wlel citrate Wael #2i%] plasmids b}
Sz (4),  olulelln
Leuconostoc doxtranicus Y& Lactobacillus
el ARgs] A

oo e gew
citrovorumeo] diacetyl <RS-
5 9leh,

4) Pyrazines
Pyrazine® 4% 3
F2a] e ), BO AuE 2=
Hergh A E el A

“roasted” Fo]E- Hofslis

b o s

“nutty”, ©
Aol Rulas
g

“meaty”,

9] AzAol= 2] pyrazine 3o K5
TUlEE mbEvl el I chelopesay g
7]‘;

o= "F3417] Maillard ¥H&-5-% A4 4]7]:

Microbe

Terpenes Produced Odor

Trametes odorata Phellinus spp.
Kluyveromyces lactis

C. moniliformis

Ceratolystts spp.

Ascoidea hylecocti

Ceratocystis coerulescens

C. fimbriata

C. variospora

C. virescens

Lentinus lepideus

Penicillium decumbens

Citronellol, linalool, geraniol

Citronellol, geraniol, linalool

Citronellol, linalool

Citronellol, citronellyl acetate
Citronellol, linalool, geraniol
Geraniol, citronellol, nerol
Linalool, geranylacetate
Linalool, several sesquiterpenes

Thujopsene,

Geraniol, d-limonene -pinene

fruity, flowery

fruity, banana, peach

Nerol, terpineol

fruity, flowery
fruity

sweed, fruity
fragrant, banana
fruity

aromatic fruity

nerolidol soapy perfume
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Y=t Table 2& o5 o5 AAdsE
pyrazines YERH Zlolr}(15),

o5 w|AdE FolA Bacillus subtilisst Cor-
ynebacterium glutamicum-2- o|n] AlFof A125]
i 9ler pyrazine Aol w& WHolFE Fu
slo] Ag shsAde] b w2 et shltH(g),
el A el A Lactococcus lactis®) Wol 5
FoAREEl Bk diAES A AlTIaL ool
pyrazines A4k ol g8k A3lo] 28 o)
cf,

5) Terpenes

Geraniol, citronellol, linalool, nerol % 2]
terpene Mt HER, 2 59 AYn xw
T oBollAl T8 SR 28
gk el Fvlas ol abE
z3lo] AHg3ba elel, v)4E FolM 5. isoprene
2] terpene &% AAdle Aol Hilx|e] ghi
tl Table 3& 2 =43 B4kslE terpene?

FH5 BolFE Ziolrh(13-15),

o5 =lME Fold ol¥RE ez 7
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Ceratocystis 5 © 2 A

o8 2935l terpene
7A xjo}] )\{ E
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2 mlo

C. variospora, C.
moniliformis, C. virescens® terpene *Ak41e]
Ard ub drh(13), Ao A=
Kinyveromyces lactis®] ¥WolF & F3ol4] det
uijo3led terpened A4 45 v Aol qhelk Aol

Table 4. Production of Lactone from Keto Acids by Mi-

croorganisms
Microorganism -deca-lactone recovered
mg % Yields {a}D+

Cladesporium butvricum 71 14.2 -15°
Saccharomyces cerevisiae 355 71 +48.2°
Saccharomyees fragilis 329 65.8 +48.5°
Candida pseudotropicalis 252 50.4 +48.2°
Candida globiformis 233 46.6 +55.8°
Sarcina lutea 302 60.4 -29.2°

-36.8°

1400* 58.3

*from 2400 mg keto acid
+The odor of dextro and levorotatory
was identical.

-deca-lactones
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Table 5. Structure of fragrance compounds from micro-

organisms
Microorganism Fragrance Chemical structure
Ascoidea hylecoeti  fruity, rose -phenylethanol

furan-2-carboxylate
Inocybe corvdaling  fruity. cinnamic acid methyl
jasmine ester

Mycoacia uda fruity, grassy  P-methylacetophenone

almond P-tolyl-1-ethanol
P-tolylaldehyde
Penicillium pine, rose thujopsene, 3-octanone
decumbens apple, 1-octen-3-ol, nerolidol
mushroom -phenylethanol

Phellinus species fruity, rose methylbenzoate, methyl-

wintergreen  salicylate, -phenylethanol
Sporobolomyces peach -decalactone
odorus
Streptomyces earthy, trans-1,10-dimethyl-

odorifer campher trans-9-decalol 2-exo-

hydroxy-2-methylbornane

Trametes odorata honey, rose methyiphenylacetate

fruity, anise geraniol, nerol citronellol

Trichoderma viride  coconut 6-pentyl-2-pyrone
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