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Abstract

Streptococcus diacetylactis and Lewconostoc cremoris were isolated from commercial culture and
the effects of culture conditions on the diacetyl production by these strains and their mixture(l:
1) were investigated. Optimum temperatures and culture times for the diacety! production by Str.
diacetylactis, Leu. cremoris and their mixture were 60hr at 22°C (diacetyl content, 2.24ppm), 48hr at
22°C(2.29ppm) and 48hr at 22°C(2.21ppm), respectively. Optimum initial pH for the diacetyl
production by Str. diacetylactis, Leu. cremoris and the mixture were all 4.8(4.32, 6.66, 7.30ppm,
respectively) and optimum sodium citrate concentrations(%, w/v) were 0.30(2.58ppm), 0.1(2.
54ppm) and 0.1(2.52ppm), respectively. The diacetyl contents were gradually increased according
as inoculation rates(%, w/v) were increased. The amounts of diacetyl produced under optimum
conditions at 24hr incubation by Str. diacetylactis, Leu. cremoris and the mixture were 4.40, 6.59
and 7.25ppm, respectively. The most effective factor affecting diacetyl production under optimum

condition was pH.
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Table 1. Medium composition for detection of diacetyl
producing bacteria

Non-fat mitk 10.0g
Milk protein-hydrotysate peptone 2.5g
Dextrose 5.0g
Agar 15.0g
Solution 1 10.0mi
Solution 1t” 10.0m!

Distilled water 1000.0m]

pH 6.0

a}10% Potassium ferricyanide
bllg of Ferric citrate and 1g of Sodium citrate in 40m/
distilled water

AMZ HRX|
T BE Y AYE A E= 115CAAH 2082 7
B 10% (w/v) B 2x%5 AHEsig o

Starter culture 2] M= 3 ME

bt BEFRE 10%(w/v)el Y &= fel, 30CeAA
Aot SR i e oFe RE TR 3%(v/V)
AFsted 30Tol A 18417F wioF% starter &4 <83}
P starter AFFL 5 vlF A= 2% v/ V4
&, TR G B 1% /Y-S HES A4 A
FFo] 2% (v/v)EA sigich

b2k =74

s 2% 18, 22, 26, 30ToIA 47 7247 54t H)
FHA 1247 atet diacetyl & A sk wi} 2%
W A Ztell @& diacetyl 44 3-8 AFslgion, pH,
AEY Y citrate 5= -2 diacetyl 44 & 22C
oA 2447t WFF diacetyl & ¥4 3k wlmaiglch

Diacetyl ¥ O|ME MRT &X

Diacetyl-> Pack 5499 ¥{-& ¥ HHPAA
Fig. 13+ 7o) 3383 oo F A¥ T & M, broth uj
Aol F& 2% (v/v, 2X10%/ml) A TS 2222 vl
st Klett-Summerson photoelectric colorime-
ter(Klett manufacturing Co., New York) & §%x
% 238k Klett unit 2 vebligict,

an % oF

AR TFe] 22l Y &3

Commercial culture 248 diacetyl 44 s¥ol
g FEEE AET F 5 A5 Table 23 2
A48 & o} o]F diacetyl 445°1 7 Foha
47+l No, 73 No, 14(Fig 205 4% 52 434
&sich

Str. diacetylactis 2] £ MK 2%

29 Str. diacetylactis & M, brothel &% &
=Y 2 wjokstd A AEEE ST A= Fig 30 ¢
t}. 26, 30, 34CAA vlE 4KE vR o, Ao

D.W., 5.0ml|

l Adding antifoam

Sample, 15.0g

f 1
! Immersed in a 65°C water bath: Tested sample |

l

{ Gassing for 1.5hr with CO, ‘
L

]

¥
[ Disconnecting hydroxylamine trap J
1 Rinsing the tip with 33% K HPO. l

l

L Immersed in a 75°C water bath for 10 min. T

Removing

\\Dl]uted with 0.5ml of the acetone phosphate soﬂ

I Cooling
L Adding alkaline tartrate and ferrous sulfate J
i Adjusted to 6.0m! with 33% K,HPO. |
L Absorbancy at 530mu . J

Fig. 1. Modified method for diacetyl determination
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Fig. 2. Spread Plates of diacety! producing 2 strains.
Colonies are blue on actual media.
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Table 2. Characteristics of diacetyl producing strains
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Fig. 3. Growth response of Str. diacetylactis to various
temperatures in the M,; broth medium.

CG—0 . 22°C &——o. 34°C

O\ 26°C &—h: 38C

o——3. 30°C

leu, cremoris @] %=X MK 2%

Leu, cremoris 5 M,; borthell &3 % 22~-38C
oA A wiokgt A 3= Fig 49 2o} 30°C 9 34Co vk
Al ef Al 7ol wheh w] 23 85 BP o) Aubge
2 34TColl A o whie 43 £5.8 velbdch o 1247
| log phase 7} 4| &= g 3L oF 20 4| 7ko] ¥ o} station-
ary phase 7} AJ A= g1t} 22Col M A 5o) o) - A=
3l ok,

Growth Fermentation

d)

Strain No.

Diacetyl production Identification

40°C 4%, NaC! Maltose Sucrose
2 - - wc) M Leu. cremoris
5 w ¢a) . L Ser. diacetylactis
7 - .o - H Leu. cremoris
8 - - w - M Leu. cremoris
9 w + + w M Str. diacetyvlactis
14 + + + - H Str. diacetyvlactis
15 + + + - M Str. diacetvlactis

a) +: positive
bl -: Negartive

c) w: weak action
dl Degree of diacetyl produyction
H: high, M: middle, L. low
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Fig. 4. Growth response of Leu. cremoris to various
temperatures in the M, broth medium.
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Fig. 5. Etfect of temperature and culture time on diacety!
production of Str. diocetylactis.
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Fig. 6. Effect of temperature and culture time on diacetyl
production of Leu. cremoris.
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SR S o] ko) 2ol A wloF 124 7k o] 27
AA T T59 diacetyl 4 Fe B F 443 573}
ot AR NS FALE g} BLsAY 1 S5
Ak o2 wHRAch 22ColA 4847 whakA
diacetyl 44 %2 2 29ppm 2.2 o] 5 ¥}

8 tUA] diccetyl Mof| 0jk|= Bl BT Y AlZte)
Agt

Fig 7 Str. diacetylactis 9 Leu, cremoris & 2
T8 10%(w/v) B9 T fo T HT8 ulk 25
W AZhe FsEA diacetyl A4 2HE 2ol
=

woF A 7170 HA sk 2% 22ColM AU @2
diacetyl & 44385 20§ 1 o-5-2 26, 18 30C <ol
sich, olA @ B3 Lew. cremoris sgAl S} wl=gr
BAYge AT AoZn Y widAe Lew cre
moris ol 93l diacetyl 240] F& ol Rojal: Aog
FA8 £ & Ak, 7 &5 ok ATkl loj s
% 12421744 diacetyl 43 0) 3538 o] Foi R 1 1 o]
F= diacetyl 84401 M A3 o] Foich o EF wio}
36~48 A| 7holl & 31.9] diacetyl 44 3-8 Bl & a3t
goe Hojals 22CAHAA 4847 wief-& H & 2,21
ppm & vebdch

2.5¢

Diacety! (ppm)

.

0 12 24 36 48 60 72
Culture time (br)

Fig. 7. Effect of temperature and culture time on diacetyl
production of Str. diacetylactis plus Leu. cremoris
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Fig. 8. Effect of initial pH on diacetyl production at 24hr
incubation.
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Fig. 9. Effect of inoculation rote on diacetyl production
at 24hr incubation.
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Fig. 10. Effect of sodium citrate on diacety! production
at 24hr incubation.
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