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Effect of Amino Acids on Microbiological
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Bacillus natto was cultured in the che-
mically defined liquid medium which contain
various amino acids as nitrogen source, and
effects of amino acids on the formation of
pyrazines were examined. The amino acids
which are related to glutamic acid on me-
tabolism, L-glutamic acid, L-aspartic acid,
L-arginine and L-proline, promoted the best
growth. Yields of pyrazines produced in
the culture broth were not always parallel to
cell growth. In the case of L-serine, L-
aspartic acid, L-alanine and ammonium
citrate, whole pyrazines were yielded about
10 mg/l and above, and mostly consisted of
tetramethylpyrazine. Pyrazines which have
a characteristic side chain corresponding to
the amino acid present in the medium were
not detected. (Received Jun. 21, 1989)
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(1) BEmE&H

B AR B I3 Y ST B R EY O£ B BT
FILHWALLOERELTHEILL $14bb, KH,
P0O,1.36g & Na,HPO,-12H,032.2g, NaCl0.5g
% 900 ml OIKEKICHERL, EXRKF L LT Table 1
WRLE UEOT I/ BEL2BOT v E=Y AEBRY
REZEV, ERXRBELT IS HAEYBRBZXHLE
mUiBs®E%E AL, 1040 500ml D=7 5 x2
I290ml 5o4FEL, £, KEK 100ml i</ wva
—Z 20g, MgS0,-TH,00.5g, €4 F >~ 1mg *&
MLUIBKEEBEL, 10 KOBBHREC 10ml $F 2408
L#. A, B 23l% i@k, SENI A I B 2EA
LEHIE L, BEERCOECHEE (B 2 5H)
Z/DBEREE L, 40°C, WE 4~5 BRE L. 272L,
MEHOBENEVKI 10 B cERER4. W
OEFED L - 121G TIR 3 BB DK LIEEEITL,
E5 9 LAMOERRIRZN S OEIGETHE L.

(2) wBLVEfRYOFES

giEE MTHEEEE8) 11 % Likens-NICKER-
son Bl RFMHEB IC AN, = -5 T4
BT L, B0 i SRERICRE L Tt v
Bayes. 7858 300 ml % 5000 rpm T 10
S8, 5°C THREELL, BEERELL. COLBK
ZEktE L, E8IL K Porapak Q BEH 2.7g) %
FELEAIL (FE 1lemXFE 1lem) 214
1ml OFEFETHL, KBLVEASE*REX LY. -
7L 100ml TRBWESZBHEYE, *—FVISHK
RETEHR® EEBICIE L TicBLIBREYE L.
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HRru=tr 357 (GLC) BXU GLC icEHEL

Y EFAFHEER (020 HFREMT EH 3-18-33)

OAEFARERFER (020 SFEEMT LR 3-18-8)
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Table 1 Cell Growth of Bacillus natto and flavor in the media

ﬁ;glré?hgl?sld Growth In((:sgis)on Flavor Final pH
Ala +H 5 pyrazine-like, acid 6.85
Val H 4~5 acid 6.70
Leu + 10 acid —
Ile + 5 natto—like 6.70
Ser H 5~6 pyrazine-like, acid 7.25
Thr + 5~17 natto—like, acid 6.90
Met + 10 Japanese radish-like —
Phe + 10 acid —
Trp - 10 — —
Asp H 4 pyrazine-like, acid 7.10
Glu 1 4 pyrazine-like, acid 6.85
Lys - 10 — —
Arg il 4 acid 6.55
Pro H 4 popcorn-like 6.70
Am cit. H 5 pyrazine-like, ammonia 6.60
Am ac. + 10 — 6.54
Urea - 10 — 9.20

Note — :no growth, + :poor growth, - :moderate growth, H :better growth,

tHt © the best growth.
Am cit. : diammonium citrate,

rEESWE (GC-MS) ZAWTHIT L. {t&Yo
EERXEMED = 2 X =7 F V7 — & B L UIEEYE &
O GLC ORREEMO—ZC & - 7.

@ mﬁ:%EGOgAﬂﬁ27uvb¢§7.@
H2s:FID. 7 5 & {LFEARY ) I+ ET Y -9
55 PEG20M (¢0.25mmX50m). & —7 Vg :
60°C—>200°C (3°C/min). # + J ¥ —HRX: Ny, #3
ARFE 1.6ml/min (X 7Y » FEL20:1). E—2
EREOERERE/ D by 7 C-R2A K& o1z,

'® GC-MS: HITACHIG3000 #2272 m< bt o35
7E#E HITACHI M-2000 ® R X2 bot—%—,

A A VLEBE: 10eV. 34 LFEERY )V H+ 4
E35 1) —%35 4 Supeleco wax 10 (¢ 0. 25 mm X50 m).
F—7 VB : 40°C (5 min hold)—200°C (3°C/min).
MS 7 — # 438 : HITACHI M-0201 o~ R 7 4.
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Am ac.!ammonium acetate.
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JEREIFTH . HOBEIR -7/ vy I VBRI
ERELBRELOT I/ BORIEECRBIF T - 1.
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Table 2 Pyrazine production in the culture broth?

Pyrazine 9,3 2,5 Total

- : MP DMP BMP TrMP TeMP DEP DEMP MPP P
Amino Acid

Ala N 0.10 0.01 0.06 3.63 13.72 0.15 0.09 — 17.75

P — 0.33 1.07 1.37 4,98 — 0.06 — 7.81

Val N 0.27 0.06 0.13 0.66 0.45 0.02 0.17 - 1.76

P - — 0.20 0.01 — C— — 0.22

Ile N 0.13 0.03 0.13 0.06 0.02 — — — 0.37

- P 0.01 - . 0.04 — — — — 0.05

Ser N 0.05 0.06 0.01 4.81 51.13 0.34 0.01 — 56.42

P — + 3.76 33.36 211.33 — 1.98 7.64 258.06

Thr N 0.34 1.35 0. 464 0.77 0.14 0.04 0.01 - 3.10

Asp N 0.02 07 01 0.09 2.25 7.46 0.08 0.06 — 10. 00

_Glu N 0.13 0.11 0.02 2.04 3.36 0.07 0.05 — 5.78

P 0.05 — 0.30 0.97 5.66 - 0.38 — 7.35

Arg N 0.10 — - 0.03 — — — — 0.13
P J— — — J— — — J— J—

Pro N 0.14 0.06 0.08 0.13 0.08 — — — 0.45
P J— J— J— J— — N J— —_

Am Cit. N 0.08 0.02 0.04 2.79 14.94 0.24 0.32 — 18.43

None N + + + + — — — 0.01

a): As mg/l of culture broth, None : Chemically Defined Liquid Medium added n—Serine

without inoculation.
MP =Methylpyrazine,
thylpyrazine,
3,6-dimethylpyrazine,
Am Cit. : Ammonium citrate dibasic.

DMP =Dimethylpyrazine,
DEMP =Diethyl-2-methylpyrazine,

TeMP =Tetrame-
EDMP =2-Ethyl-

TrMP =Trimethylpyrazine,
DEP =2, 6- Diethylpyrazine,

MPP =2-Methyl-5- propenylpyrazine.

N : Method of extraction by Likens-Nickersons apparatus.

P  Method of absorbtion by Porapak Q.
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DEMAIN 5P A VoA vy« Ny vRERIKRO—BER
MWRIB L f2 Corynebacterium glutamicum ® ¥ 2 —
YyYFEHWVWT, FrI3XFAMESYUE5HARMTS
g/l EES . OB, A vEhS T FIBE
BTT7E M VYBERSH, 29FDT7ENL v E2S
FOTVE=ZTMLOLFIIAFNES Y VBERENT
WHEEHELTWS. L-T5=Y, L-k) Y, L-TW
Y IVER, L-T RS FVBRIIEEL, HWEHNASRI
ENVEVRBRICEDE, 7 vBd TCA 41 7 viiE
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