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gkt 84 & Lactobacillus plantarum ATCC 8014
S target organism© & 3&}o] agardiffusion assay
(10) Wyez Aok HuBEREZAME=
Aplin & BarrettA}2] nisin(10° iu/ml) S A}-8-3}%
o, gFEAo =x9} target organismeo] t sk
AEA A ge] AR & Hlwste] AU goz
EE3 AT

2. wFzA

R HAxAS AAs] st d@x
2L dextroseZS #| A 3F 7]E v Aol glucoses 2
T7HA] BA9S 747+ 20g/14 A 7ske] 37°Coll A
12413t Wl Fste] AR RS FRAS 2HaH
th. 2 4912 proteose peptone’s-2] F7]E A
3} ureas e FrlH) AAHUS o] &std, 7|
Fe 7ZI2uMA A 571 dFE 47 45
AAE ¥ S493 £e Yoz FHHAT-
] ¥ A x+= New BrunswickAle] C—32 bench—
top fermentor(working vol. 500ml) %! Multigen
fermentor(working vol. 1 liter) & o]-&3}9] a1 wj %
% pH%E#E& pH—4000 controllere] peristaltic
pumpE H-3tsle] 3 N KOHEM o= 35l¢ch
e 200rpm O E AT o E7|E A @
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3. "jEhl 274

HE}Y @A vitamin—free yeast carbon
basecl] glucose 10g/l, adenine, guanine, cytosine,
thymine, xanthine, hypoxanthin Z}7} 5mg/1S #
7}alal riboflaving 10%9] HEMUS 1xg/ml¥
3 7}slE target BIEFRIS A 9]sta 37ColA] 16
A1 MEGFT FHAREY AP FEE A5
QTS st ok
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Table 1. Effect of pH on the production of antimicrobial substance by isolate 1112-1 at 35C

pH Biomass Activity Yp/s* Yx/s**  Growth rate Vpes* Qp*H**
(g/L) (iu/ml) (iu/g) h™") (iu/L/h) (iu/g/h)
5.5 0.20 62 41333 0.13 = N 5166 26833
5.8 1.06 424 98605 0.25 0.4592 35333 33333
6.2 3.24 1875 99734 0.17 0.8230 156250 48225
6.5 3.60 1729 91000 0.19 1.0000 144083 40023
7.0 3.52 1380 73797 0.19 0.9711 115000 32670
75 3.42 1241 65661 0.18 0.8712 103417 30239
8.0 2.80 531 26550 0.14 0.7702 44250 15804
8.5 0.02 — = = = =
Sugar source : glucose 20g/L, * : product yield, ** . growth yield, *** : volumetric productivity, **** . specif-

ic productivity

6.20| A 75" =2 H3ZA pHE 6501, a3t
54 A4S 9% HA pHE 620Utk FHu
A LS 1247 F pH 6504 3.6g/1, 3¢
A EZ-e Hoj A% pH 6.20) 4 1,875iu/
o]t} o]z)dk pHW Y+ Hirsche] Streptococ-
cus lactis®l] 2]%+ nisinA AFA] & (5), Raymani}

irﬁgriJoz:rlr
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2. dH 259 J3
#HEAS 4] A

@EH%

A3 (6)3% Hl=3 23E e
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Table 2. Effect of fermentation temperautre on the production of antimicorbial substance by isolate 1112-1

Temp Biomass Activity Yp/s Yx/s Growth rate VP Qp
(C) (g/L) (iu/ml) (iu/g) (h™") (iu/L/h) (iu/g/h)
2b 1.02 733 198108 0.28 0.4205 61083 58961
30 331 1790 94860 0.18 0.6619 149167 45065
35 301 1861 100034 0.17 0.8237 155083 49867
38 3.00 1662 90326 0.16 0.9387 138500 46167

41 0.10 = = = = = =

pH 6.2, Glucose : 20g/L
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Table 3. Effect of sugar sources on the production of antimicrobial substance by isolate 1112—1

Sugar Biomass Activity Yp/s Yx/s Growth rate VP Qp
(g/L) (iu/ml) (iu/g) (h™") (iu/L/h) (iu/g/h)

Glucose 3.24 1897 100904 0.17 0.8230 158083 48791
Sucrose 0.46 151 — = - = =
Mannose 2.49 1897 101443 0.13 ND 158083 63589
Xylose 0.30 156 = = = 13000 =
Fructose 242 1897 104807 0.13 ND 158083 65243
Maltose 0.30 134 — — 11167 =
Galactose 0.33 152 — — = =

Sugar concentration : 20g/L

==

Ebsth. 3+ glucose, mannose, fructosel= 2+ o
&5lo] 77k 324, 249, 242g/19] FAH WA FL
Hojow, g EFL 1,897u/mle] =2 A
AE A dekA ol gEHE FH AR Fol4
S 123 o glucoseE 7|FE AMElst= 3]
u}2} 2 519l o). Baranova$} Egorov(11)-S Strepto

coccus lactis®] 74-%- glucose, fructose, sucrose7}
Rao®} Pulusani(7)&  Strepiococcus thermophilus7}
A A5l bacteriocin®] 7 9 lactose7} £ E A
Pee w3 vl rh GlucoseE: FEEE A
Es 2 Ayl Table 49} 2%t Glucoseo] 5
=7t Z7Md el waEl FAFL M A3 F71E

Table 4. Effect of glucose concentration on the production of antimicrobial substance by isolate 1112-1

Conc. Biomass Activity Yp/s Yx/s Growth rate VP Qp
(g/L) (g/L) (iu/ml) (iu/g) (h™) (iu/L/h) (iu/g/h)
7 1.52 619 99839 0.25 0.8170 51583 33847
10 1.71 699 84116 0.21 0.7431 58250 34104
20 311 1861 100034 0.17 0.8237 155083 49867
30 3.07 1847 77151 0.22 0.8347 153917 50201
40 2.82 1847 78263 0.12 0.8347 153917 54503
50 3.17 1479 75536 0.16 0.8180 123250 38880
60 - 2.82 1455 70154 0.14 0.8117 121250 42997

20g/19] v=4 of 31lg/l2 HuE Yy,
1 olZo e & WHIlE BoFz gton ¥
T4 Ed9 AAx v AFL Yok
Kozlovas-(12)2  Streptococcus lactis®] 7% glu-

cose 20g/I7h HeTtn sl HAHe] Ao}

H)2=23}9) 9.1, Strepteococcus thermophilus®] 73 $-&=
lactose 20g/17} A Z3tct B g o] ATH(7T).
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Table 5. Effect on nitrogen sources on the production of antimicrobial substance by isolate 1112—1

Nitrogen Biomass Activity Yp/s Yx/s VP Qp

source (g/L) (iu/ml) (iu/g) (g/L/h) (iu/L/h)
Proteose
peptone+
Lab Lemco
powder AL 1861 100034 0.17 155083 49867
Proteose 3.52 2391 127834 0.19 199250 56605
peptone
Lab Lemco 2.18 1532 120535 0.17 127667 58563
powder
Urea 0.88 671 227458 0.30 55917 63686
NH,CI 1.24 1432 176246 0.15 11933 96392
(NH).SO, 1.50 998 104777 0.16 83167 55489
NH:NO; 1.756 2169 195339 0.16 180750 103168
NH,H,PO, 1.74 1432 146571 0.18 119333 68425
KNO; L.77 1950 219348 0.20 162500 91653
Casein 1.70 3782 307480 0.14 315167 185939
None 1.20 1668 204663 0.15 139000 115545

Nitrogen source was added basing upom nitrogen equivalent (2.637g/L.)

= 7 H®rt} proteose peptoneS THEO & AFE
= Aol 8% gai7h 2ol 2,391 iu/mle] 7}

Ueplon] g AR LYo E  casein
acid hydrolyzate7} 7}% {37} o} 3,782iu/ml
S Yepydoh meid AAYS casein acid
hydrolzyate2 ZA#slgom, sxEz AFs £

oo o o

4% HAHsEE 15g/(E BGEEHJL, ojuf9
product yield®} specific productivity:= z}zt 371,
728iu/g, 184,780iu/g/ho) A tH(Table 6). FHH
Kozlovas(12)-& Streptococcus lactis®] 73-$ 30mg
%% = 9] casein acid hydrolzyateZ7} Z33l71 = B
A SR

Table 6. Effect of casein concentration on the antimicrobial substance by isolate 1112—1

Conc. Biomass Activity Yp/s Yx/s VP Qp
(g/L) (g/L) (iu/ml) (iu/g) (iu/L/h) (iu/g/h)
3 1,92 1625 165816 0.20 135417 70548
B 2.40 1802 126901 0.17 150167 62545
8 2.14 2900 246809 0.18 241667 112718
10 1.70 2896 329091 0.19 241333 142044
15 1.60 3550 371728 0.17 295833 184780
20 1.60 3550 397092 0.18 295833 184780
25 1.60 3550 302128 0.14 295833 184780

719 9%
7| Buf Ao F-HEo] <A  potassium phos-
phate, magnesium sulfate, sodium acetate, ammoni-

um citrate, manganess sulfateE z}z} gt=0 2 A
A F F7AFY a#%E FAMS Z 3 (Table
7, 7H B2 4% S Fv A& sodium acetate
9} ammonium citrateo] 1 2.9, o]52 FA Fx
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Table 7. Effect of ommision of various salt on the production of antimicrobial substance by isolate 1112—1

Salt Biomass Activity Yp/s Yx/s VP Qp
omitted (g/L) (iu/ml) (iu/g) (g/L/h) (iu/L/h)
K,HPO, 1.89 2718 190336 0.13 226500 119778
MgSO, 1.50 2718 222970 0.12 226500 150699
Sodium
acetate 1.88 1370 97440 0.13 114167 60792
Ammonium
citrate 2.07 938 63723 0.14 78167 37817
MnSO, 1.79 2476 183272 0.13 206333 115077
= 7t7] 3g/l, 2g/12 UbEbgiti(Table 8, 9).  phater} K ion®] 239 Wt ojusl o5z

Rayman¥} Hurst(6)+=

magnesium sulfate7} nisin

o] Ai4ES EFolFErha sk 1 Kozlova(l3) &

2 nisin®] AYAH=&

o] potassium phosphate 2]

3

w7F 72AEH 7ol 7ZhAE| o] potassium phos-

& 4Fs

Egorow (11)+= bacteriocinA] 4] o]
sium phosphateol] ¢]3}¢]

i Jaskgoh

Ztta B 1389l th. Baranova$}
7143} potas-

e dge wer

Table 8. Effect of sodium acetate concentration on the production of antimicrobial substance by isolate

1112—1
Conc. Biomass Activity Yp/s Yx/s VP Qp
(g/L) (g/L) (iu/ml) (iu/g) (g/L/h) (iu/L/h)
1 1.59 3195 252969 0.13 266250 167453
3 1.37 4339 379948 0.12 361583 263929
5] 173 3725 277985 0.13 310417 179224
T 1.24 2380 128579 0.07 198333 159945
9 1.34 1981 105485 0.07 165083 121397

Table 9. Effect on ammonium citrate concentration on the production of antimicrobial substance by

isolate 1112—1

Conc. Biomass Activity Yp/s Yx/s VP Qp
(g/L) (g/L) (iu/ml) (iu/g) (g/L/h) (iu/L/h)
1 1.88 3315 247338 0.14 276250 146942
2 1.3% 4339 263853 0.12 361583 263929
3 1.87 2756 195323 0.13 229667 122816
4 1.69 2292 113018 0.12 191000 113018
Z Streptococcus sp. 1112—17 5= F2] 2 3t
6. wlgkl 274 AEAe] WAL 93}e] riboflavin®} pantothenic
At F4 S fsto o#7kA < L) acid& Q738l= Zle=® ekt Baranova’s
L7 72 E Aow dH A Yo] AddFo (14)-& o]=o] 23} Streptococcus lacits7} panto-
A0 PR = ofrit 2 HglYle] gsrS A thenic acid, nicotinamide, pyridoxine, biotin, ribofla-
Ed B 43 583 ofm i ibs QA ¥% ving Q8= Zo® Hug uf

o wlehmel &3}

ul o

=T

Table 10¢]] }eR A Th
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Table 10. Vitamin requirement of isolate 1112-1

Vitamin Growth Activity Final pH
Vitamin B,* 0.18 —+ 4.3
Folic acid 0.19 =} 4.2
Thiamine 0.19 + 4.3
Nicotinic acid 0.09 + Bl
Pyridoxine 0.20 + 4.3
Riboflavin 0.03 — 6.6
Panthothenic acid 0.05 = 6.2
Biotin 0.18 =+ 4.3
Insoitol 0.19 + 4.3
Paraaminobenzoic acid 0.18 + 4.3
Mixed 0.18 + 4.3

*corresponding_vitamin was omitted
Vitamin concentration was 1mg/L

7. k54

ARE iRz o2 3E24] TFA a4 &
Aol WAHIYEHE ZAS Zi}e Table 113} 2t}
A ] AL wlgF F 85A7te] 1.81g/17F WA
ol ZA 7o) HolEH, I EA A=
12A]17kol]l 3,894iu/mlE A Hulo] TgH =4 o]
Az HE #A FAT FFA B9 A
Bz o] glomn, A18H ©Age da 224]
172 438] o]l &8-S & F AUk ol
A3+ Grusinas(15)e] Bask nle} 722e Ak
o]u], Egorovig(16)o] B3t zdl g4 B2
A Arekel 2,200iu/mlitE €53 ¥ @2
Ebyil o}

Table 11. Fermentation profile of 1112—1 for
antimicrobial substance

Elapsed Fermentation Biomass Activity Residual Glucose
Time (hour) (g/L)  (iu/ml) (g/L)

0 0.04 ND 20.0
4.5 0.29 228 18.7
6.5 1.16 1697 12.8
8.5 1.81 1980 6.9
12 1.81 3894 4.4
14 1.83 3864 4.4
18 1.83 3894 L7
22 1.79 3894 0.5
24 1.76 3894 0.

Fermentation was carried out in NBS Multigen
fermentor(working volume : 1L)

V.2 ¢

BacteriocinAY AH3t 521 Strepiococcus sp. 1112—1

of A gz Y SHL dEs B

A8 glucose 20g/l, AHALE  casein acid

hydrolyzate 15g/], ¥7] 9+ sodium acetate 3g/l
2} ammonium citrate 2g/17} bacteriocinfd A o] %=
e %2 FE oz vehdon WA pHe
62, Ta2xE BHCIY & J45&E ¥Y
o AuEFE 34 9 g@ede) A4l ribo
flavin3} pantothenic acide] WE}?1S 2 -3} th
R HaA FudEde AAMES HY
12A] 3]l 3,894iu/mlz Hdj& vEpom FA
A4e W B5A ol 7o) Eeeh
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