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The effect of Salt and Food Preservatives on the Growth of
Lactic acid bacteria isolated from Kimchi

Sook Ja Ahn

Dept. of Home Economics Chung-Ang University Associate Professor

Abstract

Main lactic acid bacteria fermenting “Baechu Kimchi” and” “Dongchim”, which are indige-
nous fermented food in Korea, were isolated at optimum fermentation period and identified.
The three groups of food preservatives-sorbic acid, p-hydroxybutyl benzoate (POBB), p-
hydroxypropyl benzoate (POPB), and sorbic acid-POBB were prepared, and the effect of the
food preservatives and various salt concentrations on those lactic acid bacteria was examined.

The results obatined are as follows;

1. Lactic acid bacteria were isolated from “Baechu Kimchi” and “Dongchimi” and identifed
as Leuconostoc mesenteriodse, Lactobacillus plantatum, Lactobacillus brevis, Streptococcus
faecalis, and Pedicoccus pentosaceus.

2. Lactic acid bacteria were grown much better at 0.5-2% NaCl level than 0% NaCl level.

3. Among the isolated lactic acid bactera, Lactobacillus plantarum showed the highesf acid
producibility. The lower the concentration of NaCl, the higher the acid producibility by
Leuconostoc mesentroides, and the other bacteria produced a large amount of acid at 0.5-2.5%
NaCl level.

4. Both the sorbic acid (0.05-0.1%) and sorbic (0.05%)-POBB (0.004%) groups showed the
highest preservatives effect. In contrast, however, POPB (0.01%) Group showed the lowest
effect, and the preservatives effect was enhanced by the addition of NaCl. Lactobacillus

plantarum was least affected by all preservatives, whereas Leuconostoc mesentroides was most
affected by them.
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Table 1. Proportions of baechukimchi ingeredients

Ingredients Distribution (% by weight)
Chinese cabbage 80

Radish 8

Green onion 2.7

Garlic 11

Ginger 0.3

Red pepper powder 2.6

Salted shrimp 2.6

Salt 2.7

Table 2. Proportions of dongchimi ingredients

Ingredients Distribution (% by weight)
Radish 58

Green onion 1.2

Garlic 0.4

Ginger 0.1

Green pepper 0.2

Salt 1.5

Tap water 38.6
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Medium I : Composition of Media for the isolation

of lactic acid bacteria
Yeast extract 5g KH,PO, 0.25g
Bacto peptone 10g K, HPO, 0.25¢
Glucose 10g Sodium acetate 10g
MgSO, 0.1g CaCoO; 5g
MnSO, S5mg Agar 15g
FeSO, 5mg Dist water 1000 ml

Medium I : Thioglycollate Media for isolation
and Stock culture of lactic acid bacteria
Tryptone 5g
Yeast extract 5¢
Glucose 1lg
K;HPO, 1g
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Sodium thioglycollate lg
Agar 20g
Dist Water 1000 ml

Medium IIf : MRS (DeMAN ROGOSA and SHAR-
PE) Media for isolation

Bacto—proteose peptone 10g
Bacto—Beef extract 10g
Bacto—yeast extract 5g
Dextrose 20g
Tween 80 lg
Ammoium .citrate 2g
Sodium acetate 5g
Magnesium sulfate 0.1g
Manganese sulfate 0.05g
Disodium phosphate 2g
Dist water 1000 m}

Medium IV . Compostion of Media for acid pro-

duction
Glucose 20g
Peptone 5g
Yeast extract 3g
Tween 80 lg
Dist water 1000 ml
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Sorbic acid 0.025%, 0.05%, 0.1%

P-hydroxy butyl benzoate (POBB) 0.005%, 0.01%,
0.02%

P-hydroxy propyl benzoate 0.005%, 0.01%, 0.02%

Sorbic acid 0.05%%} P-hydroxybutyl benzoate 0.
004%2] E3=
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Table 4. Acid producibility from carbohydrates by anaerobic bacteria isolated from Kimchi
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Bacteria
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Leuconostoc
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Lactobacillus

plantarum
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Lactobacillus

brevis

Streptococcus

faecalis

Pediococeus

(+)

pentusacetis
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Table 5. Effect of various concentration of salt in Media Il on the growth of lactic acid bacterla {30 °c 22hrs)

A LEEDEEEY

\Salt concentration %

- T* 0 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0
Bacteria
Leuconostoc mesenteroldes 47.0 45.0 440 43.0 47.0 50.5 520 58.0 97.0 100.0
Lactobacillus plantarum 57.0 49.0 541 42.9 47.2 40.0 45.0 449 82.9 87.0
Lactobacillus brevis 57.0 54.0 53.0 57.0 54.0 56.0 59.0 62.0 87.5 98.0
Streptococcus faecalis 61.0 47.0 65.0 64.9 68.0 75.0 76.0 81.1 93.0 100.0
Pediococcus pentosacei’s 42,5 39.0 41.5 45.5 43.0 51.0 51.5 82.0 85.0 89.0

*T : Transparency of germ free sample is adjusted to 100

Table 6. Effect of various concentration of salt in Media IV on the acid producibility of lactic acid bacteria (30°C

40 hrs)

\Salt concentration %

Acid % 0 05 10 15 20 25 80 40 50 6.0
Bacte\
Leuconosotc mesentereides 0.243 0.216 0.153 0.144 0.126 0.117 0,108 0.059 © 0
Lactobacillus plantarum 0.229 0.252 0.243 0.234 0.207 0.198 0.180 0.162 0.036 0.081
Lactobacillus brevis 0.122 0.139 0.148 0.122 0.140 0.031 0.108 0.086 0.081 0.056
Streptococcus faecalis 0.103 0.140 0.149 0.149 0.135 0.126 0.095 0.126 0.072 0.027
Pediococcus pentosaceus 0.135 0.144 0.198 0.162 0.171 0,126 0.113 0.063 0.050 0
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Sorbic acide} POBBE- #-43F Zle] Aalazrl & 7
22 vepyith, AREEHY 5ol WE BERL 43S
X Lactobacillus plantarum3} Lactobacillus brevis
7} A3tAdo] gt W o g vieldch, 5 POBB 0.01%¢
A Lactobacillus plantarum- F3-g§o] 47.0%%.27
Lactobacillus brevise F3-&°) 58.0%24 HHd =
Al A& ur=] ¥k}, =3 Sorbic acid 0.1%< A=
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POPB 0.01% (F3-&-0] 77+ 47.0%, 61.0%) 4= 4
#Holl A A&l ¥A] ¢kgkAlqt, Sorbic acid 0.1%¢ll
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oides= POPB 0.01% A< F3-80] 44.0% % £Hel
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Table 7. Effect of various preservatives in Media [l on the growth rate of lactic acid bacteria (30°C 22hrs)

Preservatives Control L Sorbic acid +
hﬁ*‘\ Sorbie acid POBS PoPs POBB
Bacteria Y“ 0.025 0.05 0.1 0.005 0.01 0.02 0.005 0.01 0.02 0.05+0.004
Leuconostoc

mesenteroides 470 51.0 59.0 100.0 55.0 80.0 98.0 475 440 64.0 98.5
Lactobacillus

plantarum 57.0 538 555 67.0 410 47.0 95.2 412 398 50.1 95.0
Lactobacillus 570 48.0 53.0 59.0 56.0 58.0 96.0 565 57.0 57.0 49.0
Streptococcus .

faecalis 61.0 47.1 940 99.0 47.9 885 96.5 45.0 47.0 735 95.0
Pediococcus

pentosaceus 42.5 97.5 99.0 100.0 81.0 98.0 99.0 47.0 61.0 84.0 100.0

* T : Transparency of germ free sample adiusted to 100

Table 8. Effect of various preservatives in Media 1V on the acid producitility of lactic acid bacteria (30°C 40hrs)

Preservatives Control
Concentration %

Sorbic acid +

\ Sorbic acid POBB POPB POBB

Wid %\ 0.025 0.05 0.1 0025 00t 001 0005 001 0.02 0.05+0.004
Leuconostoc

mesenteroides 0234 0108 0.099 0.085 0.099 0.099 0.090 0.090 0.909 0.090  0.063
Lactobacillus

lontarum 0.229 0.225 0.171 0.144 0.315 0279 0.239 0306 0.243 0243  0.153
Lactobacillus G122 0.081 0.090 0.117 0130 0.117 0090 0122 0.117 0.081  0.113
Streptococcus 0.103 0.153 0.054 0.095 0.108 0.162 0.054 0.171 0.171 0.072  0.032

faecaslis

pediococcus

entosaceus 0.135 0.135 0.099 0.063 0.108 0.i53 0.099 0.117 0.081 0.081  0.045

0.05%2} POBB 0.004% % %4 H7}8S d& A 4
K=7] st

o]¢¢] POBB<} Sorbic acid®] {REFE Wyss®?
Mossel*®, Shibasak®®5-¢] x| & &+ A3} o] kol o}
2tx= POBB7} el 4| L9348 oalstw, =3
Co-enzymes AiEtE(Lst] MiF<S) Evie A=
A3} Azukas®®, YorkE%92] Sorbic acide A £
] 9] enolase, lactatedehydrogenase, malate dehy-
drogenase, isocitric dehydrogenase, a-ketoglutarate
dehydrogenase succinate dehydrogenase, fumarase,
aspartases®| EA4F EFAYA A, AlF Y8S oA
k= 79 ¥l g 45}, = POBBY} POPBL.
ot REHR7E of A4 Jelded, Shibasak®,
Aalto™®79] #hi#:el: dXx¥ it = Phenolesterd]
H]sle] POPB= 254, POBB+: 35mie] HEF 317} o)

ety B yslge
geka ki),

2) ERRTFHA7L x| @Sl Bkt olxle
=k

Bad(RIFEZE 2R RAbEe] BRAERER] PlXs od sk
< Table 8ol| 419} ko] AFo] AAFH AU AXNT 2
RS AN, &, REEE #7113 A5} control
S vlzsd RERE H2HRL 9, Leuconostoc
mesenteroides AHE-3F fRAEE Aol 33k-g o} B
o} £ )% 0] A = %) 32, E3] Sorbic acide} POBB2]
el A AASH Bte] dAEUNEE & 5 U=
Lactobacillus plantarum- Sorbic acid 0.05%, 0.01<]
WK Sorbic acide} POBB2] fiHilao) A e 4
Bol dha AAEd S-S Jel el Streptococcus
Jaecalis = Sorbic acid 0.05%, 0.1% ¢ 3 HE

, ©]7& ChainZd ]| 2] ¥] &) B)#)
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POBB 0.02%, POPB 0.02% Sorbic acide} POBB2]
Wik ell A e o] A stA A=
Pediococcus Pentosaceus= Sorbic acid 0.05% ©] A},
POBB 0.02%, POPB 0.01% °)4tell A @gtemel tii
A& whotew] Lactobacillus breviss Sorbic acid 0.
05%} POBB 0.004% 2} {iflijsioll 4] 7}ak ed ke =is)
HhS o g viepytcl,

3) MERER 9 AF 0| HIIUl FEE Mol ojx|
= g8

AE BER7 AR A ASodAle] 237} 9l
(Table 7-8), = Aol goja] A& = Qe Helo
FE(Ed e Ay A Sorbic acid 0.1% ¥
POBB 0.01%, POPB 0.01%% 7t7t #7isla, 23%
=9 FlRpRe) A BT D miofEs ey Ao
Table 9 % Table 103 Zc},

Sorbic acid 0.1% #H7}A], 1#2] ‘L¢f(Table 9)-&
Lactobacillus plantarum-& =355 1%0) s} A T3}
| 67%~769% % vhi K=, Lactobacillus
ZEEFE 0.5%0]5tll A FaHg 72.1% 24
kA Ak 29 Leuconostoc mesenteroides,
Streptococcus faecalis, Pediococcus pentosaceus = 7
of A: = A %kl Sorbic acid 0.1%5 3718 &w ol
&2 ik (Table 10) X, Lactobacillus plantarum=re-
A2FEE 1~2%0A el 71 gdev, AFEE
0.5%°13t8t 2.5%01 4ol A= kel JAdE &
XL, 71el UBHES 2555 1%l A< BEW
fige] Al =SS & 4 Uk

POBB 0.01%% #7lslz, 7 4adsxd f4ikde]
B5-(Table 9)& Lactobacillus plantarumo®) 2355
1.5%0°] 3}l 4] F3}-8-0] 47.0%~55.1% 2 F4-d5 7}
2 Mg wkx| odskew™, Lactobacillus brevise AF
FE 1% T34 69%5 vehlle] 47 EEIgle
™ Leconostoc mesenteroides, Streptococcus faecalis,
Pediococcus pentosaceusw 719) 'R edokc),
2] POBB 0.01% #H7IA] fr4ktel ALk i (Table
10)-2- control¥} v)sle] A A o2 PAjo] A H ¢
o, &g Tl B8 55 #ol ko] vl Bel o
A= el

Z Leuconostoc mesenteroidest Control®} B4R
Be] 0.243%2H vlgted 2F-& 05% H713S d= 0
144%, 25% A7 e 0.090%2, A=At

brevis<

e

2
=

A S EBLE T

Lactobacillus plantarum-& Controle] 0.229%<1d| »]
aod, 2F 05% H7HAe) Blmide) 0.207%, &g 2.
5%37} Al 0.144% 2 ki AUk Lactobacil-
lus brevisi= Controle] 0.122%<21H) B8} &F 0.5%
Aol M 0.126% 24 3A) G R @A &
F 25% e 0.104%010 5, £2F 6%l 0%
feo] s A 9k

Streptococcus faecalis'= Controlo] 0.103%31d] B]
3ted, &F 0.5%F H7HIE W= 0.167%0193, 4F
2.5% H7llAE 0.104% 2 AA 33 2R ok A
22 vepgon, 2FFE 3% o144 (3% 4] 0.063%,
4% A& 0.018% 5%l 0%) AN = B &
sk A A =FE g}, = Pediococcus pentosaceus =
Controle] 0.135%<1 ¢ B|sle], AF 25% H7lA &=
0.081%, 6%l 0.027%2 &2 ko] st o
A =i,

POPB 0.01% A7}l A= FLAgR ] AEgell A1 A#l
2 A woken] AN BMERE TP 48E AA
uko. Ao 2 el & Leuconostoc mesenteroides
= AFEE 2% A= FHAE M4%~54% A 1,
Lactobacillus plantarum2- 235% 3%713= 3-8
0] 39.8% ~49.1% = 4 KkHU LW, AFFE 4%AHE
Z3bg-o] 59%1t}, Lactobacillus breviss= 2555 1.
5%9]3}ol| A 47~55%9 31, Streptococcus faecalis= 4=
FEFE 15%NAH F38 62%5 U2 Pediococcus
pentosaceus= LewFE 2~25%°)4 F3go] 86~8
%2 cF2 AR vls] -8R kg 7} ge]
£ A= Jehudtl

POPB 0.01% 3 7}A] #eAfag (Table 10)< control
3} vl Leuconostoc mesenteroides= controlo]
0.243%<1# wlste] POPB 0, .01%9+ A5 0.5% %7}l
A Ao el 0.162%°1R3 2F 2.5% H7llA
= 0.135% 5 333 vkt Pediococcus Pentosaceus
5 AR 3SR o] o} o] Aol A=

Z controle] 0.135%¢ld] B]3}e] A7 0.5% %714 0.
099%°1%1 2L, 6%l X& 0.045% ). Lactobacil-
lus brevis= controle] 0.122%, &7 1%°|A+< 0.153
% 2 HWE G E A gk, Streplococcus
Jaecalis= controlo] 0.103%, &3 1.5% AH7FA] 0.139
%2 A TS W] erere ] Lactobacillus plantar-

um- controlo] 0.229%<ld] Blsted, AF 0.5% 3 7}l
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AE 0.252%%3L, 2F 2% A7 0.234%9.00
F 25%N A 0.198%, 23 6%°lA 0.135% 24 G4k
TFNA ke 71 AA) g,

webA] BERAEe] 953 Lactobacillus plantarum
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