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1. Good Manufacturing Practice
2.Generally Recognize As Safe
3. eiji

4. Immobilization

5.De Man,Rogosa and Sharpe medium
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5. Specific growth rate
6. Pour plate
7. Optical density(OD)
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1. Reconstitute skim milk powder
2. Bulk starter

3. Whey powder

4. Laminar hood
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8. Capillary Bplo

9. Flame Ionization Detector(FID)
10. Taguchi
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1. Biomass

2. Steam distillation
3. Colorimetric method

4. Hydroxylamine
5 . Dimethylglyoxim
6. Ammomo-ferrous dimethyl-glyoximate
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3. Specific Growth Rate
4.Lag phase
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1. Correlation charts

2.Biotron
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1. Lactococcus lactis subsp lactis 3022



...o;&;«lk{wmﬁéﬂ@,\:ﬁ\;);&ul&;@}: OLen 5 gl Lon

59

Jolse sias il gz /\ S /\ \

(6)‘&5 ;‘ M)\)) 55

54

Jﬂ“};‘v-é-vl-)mp‘).)

53

52 +

Al A2 A3 Bl B2 B3 c1 c2 c3 D1 D2 D3

o356

eSS anl e aa iy 8 osa s
ol v—:-**‘d;u':C Oyed 535 B et A) Lalge sdas ol 1 ¥ ISKS
e Lo GVBIS 5T ¢ e LS 0l30) Jols £ o 20 VS gl a2 (S50 D el 2

il 63 M5 Olee 2 (538 0% 5 il

S Gk 3l g sl lesT Sl ol s Y gae

rj.) 41},&)) Lﬁ-)ft:

J“}’("@‘”Mﬁ

&3 Ol J,{o\...a B Ol Jolse
ol L mF o ks ol |
Bl e e : pesd W S e W
B 9 o o5 : o
5 ikl glas il oyl , s N o .
’ ¢ ml g/l mg/l _ 35S es (Dl b (55 Olpe) Jale £ s 50 £ JSS
mg/1 (e 3) ol N .
Jel 63 A 55 Ol a2 (O 5o 593
AR \ ¢ Vo \ \
0£4/111V/AQ 3 A Yo \ Y 58
575
57
WENTEVVA 1 VY £ \ ¥ e s
J‘f des 56 \/.
vea/AtA/00 1 A Vo v s (8 3 asy) 555.2
545
£V/\EV/0A \ \Y Yo Y 0 T T T o aieron o e
El E2 E3 F2 F3 Gl G2 G3 H1 H2 H3
Jolse
OVA/YYLEY/s0 13 ¢ I Y hY
AVE/YYEE /00 ¢ \Y Vo 0 v s e S Pl 4l B e edes 0 S8
cla.“w): (}YU[SV.U'JT:H w_;;\fojﬁ-:G
YVY/AEV/AY a 12 Yo 0 A
A EV0A \ A [ 0 q

\§




\V/\V QL':.WJU ¢Y a)l.a.\.; 0 692

Ja?usazl_w;ju“).uj‘é)}éﬁgg_:JSYwa\@jvs/}“vj
BERUR PN VNI RCIANVIES', [CAP PN W SN WO RO FRGINAY
S Jas 4 G o WLl Sl i O 4 &S 23S Jas

el S 3l Ol e oS

Sl
ok . 5
las o 8
syl
\
oYXy /ey oiS sl S
5 PROBAT505 bLglsee 36T il 5l
vaye a7 A S A S
(O 2w 0333381 L) 1S Gl S sl £A
51 PROBATS505 b Jowe 36T il 5l
YAy 0T b Ay
(& s 035331 O30) (6,108 Ll S sl EA
el tA 51 s DY esle S5LT =il 51
YAFEI Y = ke ¢
(S 0355381 L) ()15 wlbs S
el $A 51 s DYy esle ST =il 51 ae
Y/EE /8 7= Sl 0

(S 025531 05) (S &b S

S g2 55 o3l ol s AT
W5 el 3 Sz ol 65 el mls 0 s
o3le o sa e 035 eSke 355 o0 oy agy Ll 3 s el
Sle VTAG e S5 g 5o el /A sl ) Jols
B 5l =YUA sleasil adads CIVENY s 5l el sbiledly
i s Lol S Gl LIS sl ¢ JSU1 55 -
by oS Joal 53 okias oab (S sla Sy 55l
" 533580 550 5550 55 FAO/WHO S e xS opranasis
sP et O3 slls alls Ll g3 il ed S
b AYAY Y c S o s el eang/ml
Glis SlS Jydows « JSI1 55 codS a3 51 5~ b =Y slas]

3 la (S0 WSUS slilal s [V ]aes e WSS

2.Joint FAO/WHO Expert Committee On Food Additives

Yo

O s Al 5 e Sad LGN Y

53 AT M5 e s asie Ll QU oy
SIHA @FS ol 125 01 2 edle 5 3505 sl o
L oSSy sl S0 as, Cu™™ uls o by Ol
A5 g el S8 O as Gl sl s 00,8 (s
P I S P S W AR CIN R P
S ol Ve S sl S L 53 p gl
o > [T 0]l e s 5 LGS b
oS e V0 Ul a5 s e IS S 03558 5
IS s e B A 03 SN Olee 4 58 O 52
Syl Jemel (63w

B 5T 56 vy

A5 5 05, sy S Ol 4 02 S pae SULs
Aol S gla 5L sleS s e 31 HXO,
O N S P N O R Hy0, Saus Ll
o3l s (6,5 sl HpOp ol ol o odls aslpn Lol
e S Aol b s il (63 W5 5 Sl iS5 e
> Ay anl b b s sl e ol HoOp lav s g slote
5 Sl 28 Lo JoSe VB o 5Tl Al AL
Alg b daol (63 05 sl YUK sl clale o e
wim,y\ FUCH Y WINPTV G- PSR I WU N[y
el o2 L5 sls o Sl o S laee 4 VUK
o (HBL) feas st 555 58 K3l Oy (or 355
033580 ol s s [V ]S esleal NG rw'j sl
Jol HoOn s b2 5 23 e N 0l 4 3VBS o 5
A Jtl (63 gy L5 o e Al B )

PH (5 3181 51 fol> s A-Y

035500 Sl i Ol 4 S 23S Jases 3 OLE Gewl Sy
S el Ol i A3 4 S 25 S s a e oS
Gk V] il Sl 3L 3 s 4 Yl 1S e
Sl s by i8S b andl 5 pH 0 Sbe £ Jsur
D5 5 L) bl s ol SsY sla S5kl s b o

S SLeT s 95 a oS ol pl sdins OLES (S o 035331

1. Homogenized bovin liver
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Diacetyl Production in Batch Fermentation Process by
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In this research diacetyl production as a buttery flavor in food industries by Lactic Acid Bacteria (LAB),
Lactococcus and Leuconostoc genus was investigated. Batch fermentation process accomplished on MRS
(De Man, Rogosa and Sharpe medium) broth medium, medium based on whey powder and based on skim
milk powder at different conditions of temperature, agitation speed, glucose as carbon source, tri-sodium
citrate as precursor of diacetyl production, inoculum, catalase enzyme, bovin blood as heme protein source
and CuCl,. Optimum conditions were determined for achivement of highest production yield. This
research indicated that the optimum fermentation conditions for diacetyl production by LAB were:32° C,
180 rpm, glucose 6 g/l tri-sodium citrate 5g/l, inoculun 5%, catalase enzyme 6 ml/l, bovin blood 4 g/l,
CuCl; 15 mg/l. Finally, for production of diacetyl, a fermenter was used with 10 liter volume, inoculum
size 5 % (v/v) with working volume of 6.5 liters. Agitation and temprature were maintained at 180 rpm
and 32°C, respectively. Diacetyl concentration under optimized condition in fermenter was obtained as
945 mg/1.

Key Words: Diacetyl, Batch Fermentation, Lactococcus lactis, Leuconostoc mesentroides.
Optimized production
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