Kor. J. Microbiol. Biotechnol.
Vol. 34, No. 2, 158-165 (2006)

Probiotics& 0|2510] WEA|ZI
BdA - 0lHE - LYY -
M F=CH&tm

ozl —| = P — —] =
= 71258408 UgEe SA
S£2 - HRN - 52
shormaps

Characteristics of Citrus By-Product Ferment Using Probiotics as Starter. Moon, Young Gun, Kyeong-
Jun Lee, Ki-Young Kim, Choon-Bok Song, You-Jin Jeon, and Moon-Soo Heo*. Faculty of Marine Science,

Cheju National University, Jeju 690-756, Korea —

In this study, we investigated the biological activity of antiox-

idant and antibacterial activity of citrus by-product ferment. Among the six probiotic bacteria, Bacillus subtilis
and Saccharomyces cerevisiae had the highest antioxidant activity. Hot water extracts from citrus by-product
of ferment were screened for antibacterial activity fish pathogenic bacteria by paper disc method. Among the
various hot water extracts, the Bacillus subtilis, Saccharomyces cervevisiae, Pediococcus pentosaceus, Lacto-
bacillus rhamnosus, Lactobacillus plantarum, Enterococcus faecium showed relatively strong antibacterial
activities in the order. The reducing activity on the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical and O~ and
-OH radical scavenging potential were sequentially screened, in search for antioxidant activities of citrus by-

product ferment:
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Table 1. List of probiotic bacteria used for fermentation.

Yeast Saccharomyces cerevisiae KCCM! 35053
Bacillus subtilis KCCM 40820
Enterococcus faecium KCCM 12118

Bacteria  Lactobacillus rhamnosus KCCM 32826
Lactobacillus plantarum KCCM 11542
Pediococcus pentosaceus KCCM 40464

'Korean Culture Center of Microorganisms.
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Table 2. List of strains used for antimicrobial activity. E

Bacteria name Strain No.
Edwardsiella tarda IKCTC 12267
Staphyloccocus aureus KCTC 1916
Vibrio alginolyticus KCTC 2928
Vibrio anguillarum KCTC 2711
Vibrio cholerae KCTC 2715
Vibro harvey KCTC 2717
Vibrio ichthyoenteri KCTC 40870
Vibrio salmonicida KCTC 2726
Vibrio tubiashii KCTC 2728

Korean Collection For Type Culture.
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Table 3. Antimicrobial activities of hot water extracts from citrus by-products and fermented products.

Fish pathogenic bacteria (clear zone on plate (mm))

Concentration (%)

1 2 3 4 5 6 7 8 9
5 - - - . . - - - -
10 - - - - - - - 6.5 -
1
CBP 15 - - - - 6 - - 10 -
20 - - 6.5 10 11 11 - 11.5 -
CBP 5 - - - - - - - 7 -
+ 10 - - - - - 10 8 12 -
Enterococcus 15 - - 6.5 10 9 13 11 14.5
faceium 20 - 7 8 12 11 16 14 17.5 8
CBP 5 - - - - - - - 7 -
+ 10 - 8 7.5 11 9.5 11 -
Lactobacillus 15 - 6 7 11 9 12.5 11.5 14 -
plantarum 20 - 7 8 135 11.5 15.5 13 17.5 9
CBP 5 - - - - - - - - -
+ 10 - - - - 6.5 10 11 10 -
Lactobacillus 15 - 5 8 9 12 14 15.5 -
rhamnosus 20 - 7 7 10.5 11 13.5 14 17.5 8.5
CBP 5 - - - - - - - 7 -
+ 10 - - 8 7.5 10 9.5 10 -
Pediococcus 15 - 6 7 11 10.5 12.5 11.5 14
pentosaccus 20 - 7.5 8 13.5 11.5 15.5 13 17.5 9.5
CBP 5 - - 6 - 7 9.5 6 10 7
+ 10 - - 9.5 11 12 13 14.5 14 9.5
Bacillus 15 7 8 12 14.5 16 17 17.5 18 14
subtilis 20 14 12.5 13 17.5 18 18.5 20 23.5 15.5
CBP 5 - - 6 - 6.5 10 7.5 10 6
+ 10 - - 10 10.5 11 12 9 15.5 10
Saccharomyces 15 6 7 11.5 12 15.5 16.5 14 16.5 12
cerevisiae 20 12.5 11.5 16 16.5 17 17.5 17.5 18.5 15.5

ICBP : Citrus by-product.

1. KCTC 2728 Vibrio tubiashii, 2. KCTC 2717 Vibrio harvey, 3. KCTC 12267 Edwardsiella tarda, 4. KCTC 2711 Vibrio anguillarum, 5.
KCTC 1916 Staphylococus aureus, 6. KCTC 2928 Vibrio alginolyticus, 7. KCTC 2715 Vibrio cholerae, 8. KCTC 40870 Vibrio ichthyoenteri,

9. KCTC 2726 Vibrio salmonicida.
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Fig. 1. Radical scavenging activity of the hot water extracts obtained Citrus by-product Ferment. The antioxidant activity was tested
by DPPH method. BHA: Butylated hydroxyanisole, BHT: Butylated hydroxytoluene, CBP: Citrus by-product, A: Lactobacillus plantarum,
B: Enterococcus faecium, C: Lactobacillus rhamnosus, D: Pediococcus pentosaceus, E: Bacillus subtilis, F: Saccharomyces cerevisiae.
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Fig. 2. SOD-like ability of the hot water extracts obtained citrus by-product ferment. BHA: Butylated hydroxyanisole, BHT: Buty-
lated hydroxytoluene, CBP: Citrus by-product, A: Lactobacillus plantarum, B: Enterococcus faecium, C: Lactobacillus rhamnosus, D:
Pediococcus pentosaceus, E: Bacillus subtilis, F: Saccharomyces cerevisiae.
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Fig. 3. Hydroxyl radical scavenging activity of the hot water extracts obtained citrus by-product ferment. BHA: Butylated hydroxy-
anisole, BHT: Butylated hydroxytoluene, CBP: Citrus by-product, A: Lactobacillus plantarum, B: Enterococcus faecium, C: Lactobacillus
rhamnosus, D: Pediococcus pentosaceus, E: Bacillus subtilis, F: Saccharomyces cerevisiae.
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A5 M E2E FHNE IS 5 IJE A= Belnh

2 o

74 3 Byl oja} 7HE-F-AE Wlell& carotenoid,
bioflavonoids, pectin 52| F43A F=le] 3o, £3)
flavonoidst ALR} = F5ol23 A4S B3 free
radicalol\} electrophiles ¥ FAks} XA ] A& wto} A
X, 23, 7|3e] &4 94 iFH, 23], 3 A
& ot e At Al e ALE WAL o

oo & ATolME rlAES A7Isle LR A 7}
THAES 95 FEYH AE AR 9 72
S AT oF A Aol H3 AT IS

A EAeME 2HE FEARE A ket E4e] ot
AL 4 97 et

a2} E faceium, P pentosaceus, L. plantarum, L.
rhamnosus, B. subtilis, S. cerevisiageS Z}7t Zd7Vste] WE
A7) 2 7VEARES 71E 34 SAEAIQl BHTSE BHA
o wlmsle] Mok o) AALATS o182 DA BY 2
QoA AAAOD e A B EHE AN G
Aoz el B3] B subtilis, S. cerevisiaeZ ©]-8-35}3
WE A AR FellME A ARl BHARS 2 89%
o} ZE 24l 87%el BAL HEPAL Sl SOD A
22 o) Hg A= Fig. 2004 L. rhamnosusE 3713}
of MEAF] AFTE A sl =] 574 Ag Tl
71& FAFAEAIQ BHTS BHARS 7 AR 84
< JePigler. 18] hydroxyl radical 2248 A<M
= oAES AHrisled WEAZ AHRel] 30 B4l ¥
A velton], 1%l FEdAME 3 dAEANeE £

3-8 YehllE= A2 AL HYEd, 53] B subtilisE
Wrlsle] VEAZ) AT 1 B B ey
a1 g)oh.

olAke] AHE Fsled & o) vIAEE FH7sle] HES}
e AR 7hHE FEHARES] o) F A Alwel dist skt
Ao} k3t arAdel QleiA 1 B3t ESsiae s
oF 7} olet. 2|3 daEFAA ] gle] ArEE A v
Zol| M= B. subtilis?h S. cerevisiaeZ} WE vIYEZA
elri= AL o 47} AU, B AFoNM Bacillus subtilis
e ASE A & g AR S vep
ole] Hz g v EZ W3 47} 9l Aol

#ZAtel 2

B Qe 20059E AFA A7) LAH AT
Apequlel olf o FR0H, ATl W FAl F35
Aol] ZPAREG I
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