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Abstract :

BRI LR s

To protect skin problems, new natural material alternative to synthetic antioxidants

has been extensively selected from natural sources such as plants, animals, and microorganisms.

Poncirus trifoliata of those has been widely used as treatment of allergy, chronic inflammatory

diseases, and natural antioxidant. In recent days, microbial fermentation to natural products has

been reported to increase feasibly their bioavailability. Accordingly, we performed the fermentation

using hot water extract of Poncirus trifoliata by isolated Leuconostocs sp. strain JYK and
investigated the change of antioxidative activity. Antioxidative material such as hesperidine

naringine, imperatorin, and luteolin was found in

hot water extract of Poncirus trifoliata. Total

phenolics compounds and flavoniods in hot water extract were 71.2+4.58 GAE(mg/g) and
25.1+4.12 hesperidine(mg/g), respectively. After fermentation, their values were 89.2+13.47
GAE(mg/g) and 31.0+4.06 hesperidine(mg/g), respectively. After fermentation, ABTS[2,2—azino—bis
(3-ethylbenzthiazoline—6-sulfonic acid)] and DPPH(1,1-diphenyl-2-picrylhydrazyl) radical were
highly enhanced from 70.2+£9.01 to 86.2+£3.72 and 18.7+1.81 to 26.6+4.06, respectively. Thus
microbial fermentation offers a tool to further increase the bioactive potential of Poncirus trifoliata.

Keywords : Antioxidant, fermentation, favoniods, phenolics compounds, Poncirus trifoliata,
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ol —4% wFE AEshn. AAE 2 165 from fermented gimchi. Colonies were
rRNA #3072 @714 Lol 7123 EAAI 4] grown at TSA agar medium plus 3%
—‘?—@,754, Leuconostoc &9 F& st A sucrose (w/v) for 24 h.

E5tx 18| &3l #FEA,  Leuconostoc
citreun ATCC 493701} 100%9] FA8TAE 3.2, X|Alol7|AQ| ZQAE HA

Bl Ao= SIEAFig. 1. meh 2e)d A e 222280 249 JBA AR
w2 Leuconostoc strain sp. JJLM o= s} o7 &7 hesperidine, naringine, luteolin,
Ak BelE 2FE WFEY TF FHE R imperatorin & ERARS BEE stol A4

q9g (Leuconostoc gelidum KCTC 3527 T(AEMIO1000043 )

L euconostoc gelidum POUF4dT (KF577569)
euconostoc gasicomitatum LMG 188117 (FN§22744)
Leuconostoc inhae KCTC 37747 (AF439560 )

[ euconostoc miyukkimchii M2T (HQ263024)
Leuconostoc kimechiiIMSNU 111547(CP001758)
Leuconostoc carnosum NRIC 1722 T(AB022925)

73 FJJLM
66 LLeuconostﬂc citreum ATCC493707 (AF111948)
Leuconostoc lactis KCTC 3528T (AEOR01001150)

L euconostoc palmae TMW 2.694T (AM940225)

0.005

g1

8411 euconostoc mesenteroides subsp. mesenteroides ATCC 8293 (CP000414)
86 |lLeuconostoc mesenteroidessubsp. dextranicum NRIC 1539T (AB023246)
Leuconostoc mesenteroides subsp. cremoris ATCC 19254 T ( ACKV01000113)
o4 Leuconostoc mesenteroides subsp. suionicum LMG 81597 (HM443957)
Leuconostoc pseudomesenteroides KCTC 36527 (AEOQO1000906)

Leuconostoc ficulneus FS-17 (AF380736)

Fig. 2. Phylogenetic tree showing the phylogenetic relationships of
strain JJLM and representative species of the genera
Leuconostoc.  Phylogenetic tree based on rRNA gene
sequences showing the position of strain. Numbers at
branches are bootstrap values inferred from the BLAST
program[20].
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Fig. 3. HPLC chromatograms of extract of
Poncirus trifoliata. (A) peaks of extract
of Poncirus trifoliata include
hesperidine(2), naringin(3), and

luteolin(4). (B) peaks of authentic
standards include chlorogenic acid(1),
hesperidine(2), naringin(3), luteolin(4),
and imperatorin(6). Internal standard is
trolox(5).

=7t 432 internal standardE  ©]-85fe]
ZYZto] g A A3t hesperidine2 585
mg/100 g, 307.5 mg/100 g,
luteolin® 1.4 mg/100 g, imperatorine 5.2
mg/100 g ©]3It} (Table 1).
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Fig. 4. Chemical structure of (A) hesperidine,
(B) luteolin, (C) naringine, (D)
imperatorin, and (E) trolox (internal
standard).

Table 1. Composition and concentration of

bioactive material of  Poncirus
trifoliata extract.
Amount

Compounds (mg/100g)
Hesperidin 585.0
Naringin 307.5
Luteoiln 1.4
Imperatorin 5.2
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o}22]. luteolin =M o] AAA|Q] ZetH o]
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S Y1 Qe Aoz gy HAoH23].
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1T
ar
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Table 2. Total phenolic contents and total flavonoid compounds of hot water extract and

fermented extract of Poncirus trifoliata

Total phenolic

Total Flavonoid

GAE (mg/g)* Hesperidine(mg/g)®
Extract before fermentation 71.2+ 4.58 25.1+4.12
Extract after fermentaion 89.2+13.47 31.0+4.06

* Total phenolic contents were expressed as gallic acid equivalents(GAE) mg/g dried hot water

extract. Values are means *SD (n=5).

® Total flavonoid contents were expressed as hesperidine equivalents(GAE) mg/g dried hot water

extract. Values are means *SD (n=5).
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Table 3. DPPH scavenging capacity and total antioxidant activity of hot water extract and

fermented extract of Poncirus trifoliata

DPPH radical
quenched® (%)

Total antioxidant
capacity” (umol TE/g)

Extract before fermentation

Extract after fermentaion

70.0+9.01

86.2+3.72

18.7+1.81

26.6x£4.06

* The DPPH scavenging capacity was measured at 30 min of antioxidant—radical reaction.

Initial concentration of DPPH radicals was 75umol.

Values are means +SD (n=5).

® Data of antioxidant activity were expressed as pumol of trolox equivalents per g dry weight.

Values are means +SD (n=5).
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