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Abstract

A mixed culture of bacteriocin-producing lactic acid bacteria and yeast was used to prepare unique fermented
fruit and vegetable beverage which contains bacteriocin. Fruit and vegetable broth fermented by Lactococcus
lactis 11454 showed inhibitory activity against foodbomne pathogens such as Listeria monocytogens and
Staphylococcus aureus, and Streptococcus mutans which is a major causative agent for dental caries.
Bacteriocin was detected at the end of fermentation of fruit and vegetables and its antimicrobial activity was
stable for 5 weeks during storage at 4°C. These results suggest that the presence of bacteriocin in beverages
during fermentation and storage will provide a safeguard against foodborne pathogens and spoilage bacteria.
To improve flavor of the fermented broth, post-fermentation of the fermented broth was carried out at 4°C
by using yeast isolated from raw material mixture. Total acidity of the post-fermented broth was slightly
decreased, but significant increase in the concentration of succinic acid was observed in the post-fermented
broth. It was also observed that bitter and disagreeable taste compounds such as phthalates were decreased,
and mild acidic and fruity flavor esters and alcohols were increased by the post-fermentation of the fermented

broth with yeast.
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(Nisin) A5 Lactococcus lactis ATCC 114548
AMgElon, HAakre] BE 9l Algjujele MRS v
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Table 1. Organic acid contents in fermented fruit and vegetable mixed broth during post-fermentation (unit: mg/L)
Post-fermentation time(da:
Organic acids Starter cuiture ost-fermentation time(days)
0 7 17 27
Citi LLD 3264 3094 2730 2386
e LLY? 3264 2348 212 2194
Mali LL 1064 1065 1050 : 941
¢ LLY 1064 1038 1017 . 874
Succini LL 143 184 199 205
ucemic LLY 143 269 314 340
Lacti LL 10426 11931 13948 13700
actic LLY 10426 11102 11512 11493

LLY: Leu. mesenteroides+Lc. lactis
LLY?: Leu. mesenteroides+Lc. lactis+Yeast.

N (pH 4.07)0l BHI brothZ 37°ColA] vioF&: Listeria
monocytogenes Scott AS}  Staphylococcus  aureus,
Streptococcus mutansd 247t 10° cfwml HE53 F
37CAM WiokstaA 71bEE AF4E A5 2
A EA ] §FEAE 2ARRS. dE2T= vt
oA A HAAE A Leu. mesentervidesE 045}
WEAIZ HEN pH 43)) 22| AIFFFE AE3)
o Fd& 2o NPT HEAEE FAsA ¥
wEHe

iy dekdEe| 222 55

R o] HER RS o) J&3EARAE o] f3ls
F23192m09 Kudema Danish Concentrator(Kontes,
USAZ F&3le BMARR 39t i aRtE
9] E2FAHL2 GC-MS HP6890/5973 MSD(Hewlett
Packard Co., USAYS AME-3tglowi, 2132 DB-FFAP
(BO0mX025mmX0.25um, Hewlett Packard Co.,
USAYE A8}, 347 9 Z2(FIDR-EF 250°C,
o] 23HkE 70V, AHLEE 40°CollA] 287 FA
& o2 230°C7HA 8°C/mine2 $28lget. -$Hlr|A)
(Hey= 1.0 mL/min., split ratios= 1/1022 3}Hc}. ¥
e]l® 7 peak®] FA-L EFEA retention timed}
GC-MSol| 2}8F mass spectraZ W] W8l FA 3T}
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Sol o8t FUEE Py FdENe] pHE WEA

Fig. 1. Stability of bacteriocin activity in the fermented
fruit and vegetable mixed broth during storage at 4°C.
The numbers correspond to the storage time(weeks) of the
broth.
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Fig. 2. Antimicrobial effect of the fermented broth
contained bacteriocin against L. monocytogenes(A) S.
aureus(B) and Str. mutans(C) incubated at 30°C.

(-A -: control, - @ -: fermented broth)
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Fig. 3. GC-MS total ion chromatograms of volatile compounds of the fruit and vegetable mixed broth fermented by lactic
acid bacteria (Top) or by the mixed culture of lactic acid bacteria and yeast (Bottom) for 20 days at 4°C.
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Table 2. Alcohol and ester compounds of the fruit and vegetable mixed broth post-fermented for 20 days at 4°C

. Peak area(%)
Peak No. Volatile compounds LLY" LL?
Alcohols
4 2-Methyl-1-propanol 0.306 -
5 1-Butanol 0.420 0.336
6 2-Methyl-1-butanot 1.756 0.209
8 1-Hexanol 0.153 0.149
9 3-Ethoxyl-1-propanol 0.262 -
11 2-Ethyl-1-hexanol 0.105 0.094
12 2-(Methylthio) ethanol 0.134 -
13 1,3-Butanediol 1.187 0410
14 2,3-Butanediol 0.623 -
17 Methionol - 0.050
22 Benzene methanol - 0.063
23 Benzene ethanol 0.112 -
26 1,5-Hexanediol 0.048 0.038
31 2-Propanol 3.706 3.143
33 1,2,3-Propanetriol 0.133 -
Esters
3 Ethyl butanoate - 0.062
16 Ethyl acetate 0.559 -
18 2-Phenylethyl acetate 0.111 -
20 Viny1 2,2-dimethy 1-3-phenylpropanoate - 0.158
35 Diethylphthalate - 1.616
37 Methy1 3-methy | -2-pentenoate 0.752 -
40 Dibutyl phthalate 0.730 -
41 Butyl-2ethylhexyl ththalate - 0.552
42 Dioctyl adipate 1.089 -
43 Di(2-ethylhexyladipate - 1.036
4 Bis(2-ethylhexyl) phthalate 2.520 10.655
LLY": Leu. mesenteroides+Le. lactis+Yeast
LL?: Leu. mesenteroides+Lc. lactis.
bRl A 2% esterst ethyl butancate?} 7 2 of

257]= slg o} FEL diethyl phthalate, buthyl-
2-ethylhexyl phthalate, di(2-ethylhexyl)adipate, bis(2-
ethylhexyl)phthalate 5-¢] 23} &3ts ephe A
Fol @o| HA&Hct AU EHIME o)Fo] HE
HA) s B2t I8 A= epkkon, ethyl
acetate, 2-phenylethyl acetate 53 7€} methyl 3-
methyl-2-pentencate, dibutyl phthalate, dioctyl adipate
59  ester’d E3  2-methyl-1-propanol, butandiolZ
benzene ethanol, 2-(methylthio) ethanol %2 alcohol
el AR Aol o8 EE AE epdtH(Table
2).

ole} o] wigFEA L] FRHo} §Fel FAPLEYH
ER R o2A vepd A Fiiel] #ee
Fvol o5t oo, HY WHAS head spacedi]
A ZAHAD AFE Ada ol W] A
ofe 7]l Aoz Hcige

AAlefo]l FHFI 7FFA ] FA ¥ FAHEA
F, Az, A7, A, 38 o] 43 AapdRA S A)
Z3)7] $i3le], Hele] e YA A ERE o
$3le] WAEE fYsl, LdHEAY {74 sx9)
7188, v Al A4 9 e 58 A8
of AMAE-E Ad FBEAMY 7FeAe HEslg 2
dlgl 4l WA RARFQ Lo lactisE o438 | B
AP RN pHE 4.07, ALSE 0.36%°]7, lactic acid,
citric acid, malic acid, succinic acid ¢ F7]41+& ¥
8l ql2w, wele]esle] o] HelEglc) HWE
ol AR gheE|oAle st WARF Fell
= v <rAslgew, Listeria monocytogenes$t
Staphylococcus aureus, 18]35 3] €A Serepto-
coccus mutansel] W& ANEA7} e, AAPSES
of ¥R EFYolA Reldt ARE HFsle LA
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