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Effects of Crude ¢ —poly-L-lysine in Streptomyces albulus Broth on
Suppression of Microbial Growth in Korean Kimchi

;Q _—%}_‘t]* "j] %]'HH“ ﬁ%éﬂttt ?l'i] Eﬂﬂu E—]-;:‘_l'aé'r“*“
Kwang-sub Kim Garpee Lee Heung-suk Sun Chi-min Ahn  Chanyoung Park

<Abstract>

The Streptomyces albulus broth, when the polylysine
in the broth, that has powerful growth inhibiting effect for
many microbes, i1s 1ts maximum, had filtered off the cells,
to use the broth as preservative for keeping favorable
taste of Korean Kimchi. Some microorganisms in their
specific growth medium, known to deteriorate the useful
nutrient of the Kimchi, has grown with different amounts
of the inhibiting broth, to determine the minimum growth
inhibition concentration. The &-poly-L-lysine had been
identified from the IR spectroscopic analysis of the
purified polylysine of the broth from 1on exchange
chromatographic separation. The content of the polylysine
had been determined by methyl orange decoloration effect.
Though the minimum inhibition concentration, evaluated
by the naked eye based on the conventional method
measuring the turbid feature after 18 hours of culture, has
different values each other, the observed effects
confirmed that the crude broth could be used as a natural
preservative for the Kimchi in extending the fair taste.
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Eole|AS F5-3 Streptamyees albulus W2l 1A A

1.4 &

AAE Sete HEER ¥ dFow
SS9 Wt A, FAR A Avge
2318 Be AR Qo 48g FANUWY
o et 2% wlEtie wEd Fyd JYad
gsta Aok 2y AXel EAse 2w
Aol FHF JYsz wolghor As F4

ol SR A, Shopabel, X st Yol
g QoA PAe FAANE U@k o

A9 Ats) 2 ARHAGL X5 Bacillus,
Flabobacterium  Peewdonmonasds 5] a7l
Penicillium 5] +°%0)5: Fichia membranefaciens €F 3
& AER 9 [ actobacillus plantarum 58] 24kto] ¥
ogh= Aoz delA Qo Wt or ZANW
EA FU E£E g2t 43S A A9k

ZAP, A, ‘HE’?E}%*JJ?}Z} Sorbic acid %+
benzoic acid 59 FAREA”, ¥,97v| A0
37 Jlfégf‘”“ﬂfal A EA el Faupy”
58 AgEa Q. ady olE W T ©A
HEAE 3stEAe M Sl e 2%
og Q] 2 ARo] AFEHI, HAFHAE
) o] A FAWAE ol AHE, F7]4, S84l
NEUdF TE& THOES THPEE "ﬂ"ﬂijﬂ
Aol w3 2 &7} "ol =g AefA 4
B, A8, AF 2 HEAEAN FEE2 HA
ukat o] 4 3Fe FAL @8 AJe] v efslr|
m o] A837 oy AR FHA o HE
g A% AdnEA AL oJ438 4
slojof & AR Folgly,

2 oAgAddAE AAe AFZIE AHs)
7] Q8] A Ee ALBAAE FHA|7| 1 Y
& A3 Qe ME?e FAAN EFAE
Apgste] A7 7HE ok AR S Ao
AX v E] digt AHHA AFAARAT}
|2kt A2 HAREA JEE A =35
gt olydt AEHe Udfo g A A
A MERFAE A HAFAHEHAAANE $3
ARG MAZ7PoA AHEEHIL e AFEREAQ
¢ —poly-L-lysines A48= Streptomyces albulus
a8 st wlgslct. dFE wgE wllgey
oA & -poly-L-lysined IRZ #4182l k¢ A
Aletol]l gt e-poly-L-lysine$hf-¢ wldel
A2 A EEE dAso A BE LA Ft
HES & e #HA A BEAZA AR 7}

=i

38eA Bt

TAHE HESAUY.
245 ¥ AWy

2.1 *}%L—“’i"* R
WA ARF T FEE ¥ Ty AW F
8} o4 (National Institute of bioscience and
Human technology, NIBH, Tsukuba, Japan)©l
Al Boure Streptomyces  albulus  spp.
lysinopolymerus[No. 346]& AF&3l%ov ZA]
T Pn| AE A3 oA 918 252
A F Q1 F Aol Ful Ml Escherichia coli
(KCCM 11835)¢F #FH & +4 A3
ol A} ]I A2 7] 44w Lleuconostoc
mesenteroides(KCTC 3100), #x]e] s4do] &
o] 3}+=  Lactobacillus brevis (KCTC  3102),
Lactobacillus plantarum(KCTC 3104) % 72|19} 4t
o] #Wold= Streptococcus faecalisCtKCTC 3195),
Pediococcus cerevisiae (KCTC 1628)& AHS-81%it
St. albulusit wW<Fol AH&§ WA= Shima'"%
o] AAIg Glycerol 50g, (NH4)2S04 10g
Yeast extract bg MgSOs - 7TH20 0.5g, FeSOq
- TH:0 0.03g, ZnSO4 + TH.O 0.04g A}-8-3}
Ao Ecoliv- LB A (Tripton 10.0g, Yeast
extract 5.0g, NaCl 10.0g, Agar 15.0g Adjusted
PH to 7.00¢ L. [..brevis,
L.plantarum, S.faecalis, P.cerevisiaex= M.R.5
vl & (Peptone 10g, Meat extract b5g, Yeast extract
5, Glucose 20g, Tween 8 1g, KoHPO; Zg,
Sodium acetate 5g, MgSOq - TH:0 0.2g, MnS0Oy -
AHO 006g, Triammonium citrate 2Zg, Distllated
water 1L pH=7.0)oll FH &3l 30°Col|A 48BA 2t
2 Al gEte] 5TCoA Hysigon 4§
& 7)Mol 12417 HE YT AdHS
=

mesenteroides,

2.2 St. albulus MFN52] & -Poly-L-lysine( &
-PL) of dig IR 4]

St. albulus dF2 AFFAAE wlFdo] sl

e-PLS #Z A¥E 4387 Hs VAHES
oko] & W &2 (CM-Sepharose CL-6B[Na’l)
g AM83lo] ¥Elsta, HAste] We dxE A
71 ¥ KBr %o v &S YolA IRE #2433
ct. A& dva #A4E 93 SigmaAlelA
A3 BE F4E §A A A
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23 St albulus NIFAF2] & -Poly-L-lysine( e
-PL) 9] AZFGA

ko] Fe EFeldANFE AFEAME7] A8
Itzhaki®] EAWHE o|8dte HFIAHNE o
=9t Alge Al2vkAKSigma Co.)ellA
¥ EFEAE FHTFA Ho FH| UG T
9 2migtell e -PL%ol 22 50ug, 100ug, 150
ug, 200ug, 250pg¥r= A 3t 1mM vE LR
2 omH H7be] A&olA 3083t WA S
ol <o AL uwlE FHANLE Fol& ¢
qAQ videdze Ajsie HI{AME FA
gAY E§AME 3000pmez 1073 €14
Badte] HAA7L FERE HE F £8%
% Al (Spectronic 20, Miltron Co.)& ©]-& 3}
465mm Aol A 45 WSE SAs HY
Mg HEACY, MFY ol EAstE e-PL
e o] A#FFME o] 83t AAsAH.

24 St. albulusW|¥A 2] HA2AH F=MIC)FH

St. albulus W FNe] HAiA & F=(Minimum
Inhibitory Concentration, MIC)E& #AFHOo =
243571 98 AlgdH EAH(Tube dilution
technique) & AH&3tch'® WA 30m Fl Al ¥
# 107]°] ZtZ} Nutrient broth(Difco)& 10mé%|
AL&che 7 AgHo] e-PLE WA 1mE 0
pg, 04ug, 0.8ug, 1.2ug, 1.6pu8, 2ug, 2.418, 3.248,
36ugY «TAHUE Holr HEEsHY. Edd
A 10meoll E cooli, L. mesenteroides, L breuvis,
L plantarum, S. faecdlis, P. cerevisiae 58 °}
7x10%cfw/me ol& FHFd] 1245 3
0C, 120rpme.& Z&g wjgFgF 18A|2ko] 7 3}
§ F Sgtoe g AP H§EE #AST ¥
= W37l e g HAAdNTER wds
Ak, =F gE WIst e gFdE
Nutrient agare] H¥% =%3dled 30C &&7]
(Incubator 2930, Dong Yang Science Co.)°ll Al
24A1 7+ g FF 3o HAHHA ¥BE FEE
HA A =2 AA3AY.

3. 494y 4 a3

3.1 St albulus %% 2] e -PLo| djg IR ¥4
2L FAL A ALEY O AEEY
AGAAE o2 + Ae 4717190 IR717]

™
/

L B /,-’

w\ WJW W“‘/WJ

il “ B

Fig.l Comparison of IR spectra € -poly - L - lysine
(Sigma Co.)

g ALgate] wA M Relste] FAE e-PL
7 SigmaAtolA] Y& EF e -PL9 IR &4
A#}E Fig.lol YeplAY. e -PLE& A3
HNEEoE C, O, N, HEo|i o] HEEo| °
23 9y AfddE C=0, N-H, C-N &F°] 3l
t}. IR dataol4] C=0, N-H, C-N¢] Z}Z} A%
¥] A= 1640~ 1680em ™, 1520~1580cm ™', 1350~
1000cm "ol A i), wj Aol A #e] g e -PL¥Y
SigmaAlelA FYF HFE  e-PLE IR
spectrum ZA oM E C=0, N-H, C-N ZA§ e
HAES B F AN A wjgy el =
HE ¢-PLS AAH o ¥ 5 UMY

16

14
12
10

@ Absorbance at 465nm

o N A O o

-
0 50 100 150 200 250
epsilon-Poly-L-lysine(microgram/mL), Sigma Co.

Fig.2 Calibration curve of standard

lysine concentration

£ -poly-L-
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o2 AlE 3% Streptamyoes albulus Wi9Fle] 7] a|ulAlE-

3.2 St. albulus MYAF2] e-PLO Z&F=14

W gl F o] &l el Al Y Itzhakio] 41w
g o] &t WA HAHE AAG Sy
YA (MeOQ)E HHEAIZ F HBIAE #
AgE & B335 A (Spectronic 20, Miltron Co.
& ©o|838to] 465nm Ao A FHE WE
SAsAT. AU el EeYrge Axk
SigmaAlell A 18t i+ FHeg4 Alg& v
2] A8 F& %ﬂta*-fw’:it o] &3t UT
e -PL¥} vg ¥ A (MeO)2] A4St} 3}
¢,

yaE L FEE (A), x5 0 EglaAl S(PL),

71€7] © -0.0263, H¥ : 14492

y=-0.0263x + 14.492
wpEpa], &gl Fe
AoRYE A& F 9.

AEE e #E

e -PL. = -(A-14.492)/0.0263

e -PLY W3lo] W& {34 % (Absorbance)&
438 Fig.2e] epd) 2l

WA F o) A wjekst wjokole]l &P 0215
Wi meps] SiHow AR Fejgile G
2241g/ml . (Fig.2)

3.3 St albulus YANF
(MIC) 54 4}

St. albulus v F Y el FH A &)E=(MIC)H A
© Al ol AR v Aol St albulus Wi g
= MH7IsiA HHd o3 ¥ HE HEF 8
12A1 b5 A Wi gd & {tor Alge
HregE d3¢ 439 wigFHdES 1.2umH 7 &
o A F-E] W37} AU EWEZ}F gl 29
Ml Fef & anFujx]o ='ddled 30CE A
710 A 21413 wiFslAl el HAEHZA
Foe Hi 3G, AHAHoR oAt
7x10%cfu/meol a2 & Jehle Ze el
F& 12pg/m A, o] AL Shima” Fo] w
gk Ao vt Folunt, A9 g, o
¥ % Fujo #Ast= wAEe o St
albulus WFHT JHHANY FHAANFEE
Table 19| YERU AT
| EAE AW A E Ftsyol USS
Bow 53| Escherichia coliol 7}3 7} sh

e -PL®| FHAA 35

daeiAl &3

Tablel. The minimum inhibitory concentr- ation (MIC)

of £ -PL 1n broth of St albulus
= S
Strains lﬂlatl A Lm;ftmt
- " 1 ation polylysine
0w ™ T
bschenidhia coli
, 0.007 | 0.1
Lactcbaallus plantarum
_ _ 250 6 0.6
Lactobaaillus breuts ,
306 9 0.9
Leuconostoc
_ 106 HH 55
mesenteroides
i 4 * 51 90 9.0
epltocoaass faeaal
| < 113 6 06
Lactobaallus plantarum

et 8 el QY. Lactobacillio] o} §F ¢
Ao Fusye FV%0 wi A4 BEA
Acetic acid 0.05% Ethyl alcohol 2.0% % 7}A|
2tz 470, 260 CFUU10/ml) AxE=Z
Lactobacilli®l 4733 SAstdey &l
1960l Wl H7FAl 2ol FAAHA FAd.

5 A9 BREAH FYES M= AHA
Aol A et o ?‘15101‘# izl &
< pHolA &wtgo] 718 5% Aoz o
21 A WEA sorbic acid7F A o] AlE W
A2 gy AMEEI lew O HF vSe
0.5-1wt% <t vka] F& A2 g Fol 0]
St YFA o]0 7 e pHoAE 28]
O ggage] ¢E :A JElE ez Zigy
=3

wetA] PA BEAY A9 tE o] AV
i, Hd F289 45 T4 d9AAn g
d¥o] glv HE ST o, A 3=
HERRA AMEE7| o] gty 4831 7}
dol Eol Aol HAZY FH Wvloju
SA B 0] 7|%e] A FFHHoR 7
o2 A Akgdel ol &EHE HA BEA
AHE-E ¢ qlog el AR ¥

HU-&-BD{FE

4. 4 &

+dTE AAY AERFAE AT dEHE
AAEE % AGE A AFHNMARE TF
ol Qlv polylysine®] #HA|v|AE-o ofgh

LA 8 FEE AL

1)St. albulus& W Yste] Ealaas AN
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ouwl AAE  E#e4lE&  ion  exchange
chromatographic separation2. & ®2]¢%F IR
2 A8l polylysine®] U&& <4189t
2) polylysine®] #A|v| A& dig HAAAF
g A EA Qg Hg & 9 R
E YeEdien g Atudoly sAbdolx
1%°]8l¢] FHCE2E & YAEHA7 ASS
HoFAY.

3)el &gt A= v Fo]x o} polysined 7 A V]
AES] AFE 2484 glo] HAAHFA] ™
U FL HE FAEF S HAgFA.

aAe @
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