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ABSTRACT - In this study we investigated the total phenolic (TP) and total flavonoid (TF) contents, in addition
to the antioxidant and anti-inflammatory activities, of Phellodendron amurense extract fermented with Lactobacillus
plantarum CM. The fermentation of P. amurense extract (FP) was performed using Lactobacillus plantarum CM in
non-fermented P. amurense extract (NFP) during various fermentation times (5 h, 10 h, and 20 h), respectively. Our
results showed that FP was higher in TP and TF contents, DPPH radical scavenging activity, ferric ion reducing anti-
oxidant power (FRAP), and nitrite scavenging activity than those of NPF. Neither RAW 264.7 nor HaCaT cells treated
with FP and NF showed any cytotoxicity up to 12.5 pg/mL. Treatment of FP (12.5 pg/mL) significantly inhibited NO
production in RAW 264.7 cells and cytokine production, including IL-6 and IL-1f, in HaCaT cells. These results indi-
cate that the enhancement of antioxidant and anti-inflammatory activities of FP is due to fermentation by Lactobacil-
lus plantarum CM, which can be used in functional foods and cosmetics materials.

Key words: Phellodendron amurense, Fermentation, Lactobacillus plantarum CM, Total phenol and total flavonoid
contents, Antioxidant and anti-inflammatory activities
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Materials and Methods

=2

B AFoA= NFP9} FP (CombiMed, Yanggu, Korea)
& AlFutol Al83A T Phosphoric acid, potassium
ferricyanide, trichloroacetic acid, Iron (III) chloride,
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s-triazine), ferric chloride, acetic acid, griess reagent
(Sigma-Aldrich Co., St. Louis, MO, USA) 5% F¢&}t
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(DMEM), penicillin streptomycin (P/S), fetal bovine serum
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o= Fe FF=Z quercetin (QE)E O]-OE] EFAF 250 da] BEHo] il d#xl FEoEE &
FAE AP F a2 FEFS IRlEiT T AsdEge gulsd &ske ALY 2R st 24 % H] %
B354 gallic acid (GAE)Z 3to] ¥=7#=A8 A st o8 AR 715S 7H Eolt}. EefR o=
g 5 2 RS FRIste] Table 13} o] YeRAUTH © 2 B Aol e, FES 59 J.'o o &3

7h dopar dEE vh glom, SEtReolE AES AW
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Table 1. Total flavonoid and total phenolics contents for NFP" N :’L_ ] Tﬂoq- © ? 1eIs Al Tﬂ- ﬁ] > °
and FP? st 237F glEol BelXl mb Ivh NFPO| & ZThh o]

Total flavonoid Total phenolic content

Sample (g QF/g) (g GAF/g)

NFP 7.26 £ 0.04¢ 7.23+£0.14°
5h FP?Y 40.04 + 0.24° 36.94 £ 0.03*
10 h FP 42.82+0.16* 37.02 +0.08"
20 h FP 42.14+1.01* 37.01 £0.13*

UNon fermented P. amurense.

YFermented P. amurense.

YFermentation of P. amurense was performed in various times
(5 h, 10 h and 20 h), respectively.

Each value represents mean + SD (n=3). ““Means with different
letters are significantly different at P<0.05 by Duncan’s multiple
range test.
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Fig. 1. FRAP assay (A), DPPH radical scavenging (B), reducing power (C) and Nitrite scavenging activity (D) of NFP and FP. Each
value represents mean + SD (n=3). **Means with different letters are significantly different at P<0.05 by Duncan's multiple range test.

DAsA: Ascorbic acid.
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Fig. 2. Effects of NFP and FP on cell viability of RAW 264.7
cells (A), and HaCaT cells (B). Each bar represents the mean +
SD of triplicate determinations. ““Means with different letters are
significantly different at P<0.05 by Duncan's multiple range test.
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Fig. 3. Effects of NFP and FP on NO production in RAW 264.7
cells. Each value represents mean + SD (n=3). “"Means with dif-
ferent letters are significantly different at P<0.05 by Duncan's
multiple range test.
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Fig. 4. Effects of NFP and FP on TNF-o/IFN-y-induced IL-6, and
IL-1p production in HaCaT cells. The production of IL-6 (A), and
IL-1B (B) protein was measured by ELISA. Each value represents
mean + SD (n=3). “Means with different letters are significantly
different at P<0.05 by Duncan's multiple range test.
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Berberine 9 palmatine 2

¥ HPLC A 2122 9 sampledl] EHir=lo] U
= berberine’} palmatine®] =& E<Igt A3} Table 2
9} 7Ztt}. Palmatine®] 2] 749 Jang 5299 AFolA

Table 2. HPLC conditions of berberine and palmatine analysis

Instrument Conditions
Column Intersil ODS-3 C,
(4.6 mmx250 mm, 5.0 um, Intersil)
Column temp. 25°C
Time AD BY
(min)
0 88 12
Mobile phase 10 85 15
(Gradient) 18 78 22
24 76 24
30 72 28
35 72 28
Detector Water 996 photodiode array detector (334 nm)
Flow rate 1.0 mL/min
Injection volume 10 uL
Run time 40 min
10.1% Phosphoric acid.
?Acetonitrile.
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Table 3. Concentration of palmatine and berberine in NFP and FP

Concentration (pg/mL)

Sample
P Palmatine Berberine
NFP N.DV 9.05+0.26°
5hFP N.D 13130+ 1.32°
10 h FP N.D 142.62 £2.18"
20 h FP N.D 140.48 £1.35°
DNot detected.

Each value represents mean + SD (n=3). **Means with different
letters are significantly different at P<0.05 by Duncan’s multiple
range test.

golg HAE3IA 032 pygmL Bk =74 Vebgtou 3
FaAQl 0.97 pg/mLETE GHA YER) BEHEN.D)E #
‘3}91 ™, berberine®] & sample = F7ke] 2o
SHQI = ATt NFPOlA = berberine®] 3ol 9.05 mg/g
SHFS K $3L, FPollA] berberine?] $HFo] F718159a
golsiitt. o] A3 Um 579 AFZ4 e} o]
E3) berberine?] o] Z71519S-S Q18 4
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