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Biological Activity of Dandelion (Taraxacum officinale) extracts
Fermented with Raw Sugar

Kyung-Min Kim, Young-Nam Kim', Byoung-Kon Choi', and Deog-Hwan Oh*
Department of Food Science and Biotechnology, Kangwon National University
'Agriproduct Processing Experiment Station, Gangwon-do Agricultural Research & Experiment Services

Abstract Dandelions were fermented for 120 days at 15-20°C in batches containing thirty and fifty percent raw sugar
(FD30 and FD50). The total phenolic concentration of FD30 and FD50 were about 78.9+2.17 and 59.35+£2.56 mg/g,
respectively, both being higher than the 54.2+1.49 mg/g determined for DWE (dandelion water extract). The DPPH radical
scavenging activity of FD30 and FD50 showed IC,, values of 118.742.03 and 123.40+2.15 pg/mL, respectively, and FD30
displayed the highest antioxidant activity. 2 mg/mL of FD30 and FD50 showed 8.8+1.72 and 11.8+2.87 pM production of
NO, respectively, compared with 4.9+1.20 uM of the dandelion extract. The protease, a-amylase, and lipase activity of
FD50 was the highest. The fibrinolytic activity of FD30 and FD50 were 0.56+0.28 and 1.39+0.20 unit/mg protein,
respectively, which was substantially higher than the 0.28 unit/mg protein of DWE. In conclusion, the dandelions fermented
by sugar showed improved antioxidant, anti-inflammatory and enzymatic activities.
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% dsA EZ(total phenolic compounds)3F&S Folin-Denis™
ol w} AL AEE 1.0pgml TE2 Y] & F, 75
mLe F/FTFE ¥ 100mLe] w&EFg2Tdd 1mlY ¥ &
&3l Folin-DenisAl¥ 5 mLe} BHHIEHRNa,CO,) E3}8-
10mLE 2HEE ¥ oty S/FTE 100mL §Fo=2 AT
o] W-gdS wdatA st ARoA 3087 WA &
UV-visible spectrophotometer(DU 730, Beckman Coulter, Fuller-
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DPPH radical 275 &%

DPPH(1,1-Diphenyl-2-picrylhydrazyl) radicalol] thd+ A7EA4d-S
Blois 5(8)¢] WS ¥Fste At A5 2mLet 0.1 mM
DPPH 2 mLA & vortex® wdstAl £33 th, A-2014 303
7F ¥ %F 3 UV-visible spectrophotometer(DU 730, Beckman
Coulter, Fullerton, CA, USA)Z 517 nmolA] S35 =43
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B Ao o]gm RAW264.7 NIEE 10% FBSSF 1% penicil-
lin-streptomycin(100 TU-100 pg/mL)°] 3 7F& DMEM(Dulbecco’s
Modified Eagle Medium) HjA]oll 3E3te] 37°C, 5% CO, Incu-
batorol| A Bl st ZFe] AlEEL 297 vt & wixE
A AL PBS(pH 7.4 MAS F 025% trypsin-EDTAE %2
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3L 10 pg/mLe] LPS(lipopolysaccharide) 20 pLE A ZH]%F wellol
H7¥ste] 37°C, 5% CO, incubatorollA] 24A17F WikSIATE AlS
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Fermented dandelion with 50% raw sugar)©] Z+Z} 78.90+2.17
mg/g 2 59.35+£2.56 mg/gS = DWE 54.20+ 1.49 mg/gHt} 4547,
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Table 1. Total phenolic contents in non-fermented and fermented
dandelion extracts*

Samples Total phenolic contents (mg/g)
DWE" 54.20+1.49°
FD30? 78.90+2.17°
FD50% 59.35+2.56"

"dandelion water extracts

Ifermented dandelion with 30% raw sugar

Ifermented dandelion with 50% raw sugar

*Dandelion mixed with sugar was fermented first for 30 days at 20
and then aged for 60 days at 15.

Values represent the mean+SD (n=3). Values with the same letter are
not significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 1. Free radical scavenging activity of the dandelion water
extracts and fermented dandelion extracts. DWE: dandelion
water extracts, FD30: fermented dandelion with 30% raw sugar,
FD50: fermented dandelion with 50% raw sugar, IC,,;: amount
required for 50% inhibition. Values represent the mean+SD (#=3).
Values with the same letter are not significantly different by
Duncan’s multiple range test (p<0.05).
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WEY FEEY WEY $REZ DPPH radical £27%5S 2
de 4945 Fig. 19 eI IC,,0 2 UERl A8 o]
FD309} FD50°04] 118.7+2.03 pg/mL, 123.40+2.15 pgmLoZ &
FEE2| 15731+£3.15 pgmL Bt} =3 FD30°] FD50RT} =&
e 7= Aoz BN Fig 1). IET-2 AR-E L-ascorbic
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AT A3 17)2F DPPH radicalo] &4tslEd ) Wkg-3te] g
< s A EE Eve ATEAHAE)E EUg o, vEY F=
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Fig. 2. Effect of dandelion water extracts and fermented
dandelion extracts on the production of NO in LPS-stimulated
RAW 264.7 cells. Control: Water, LPS: lipopolysaccharide DWE:
dandelion water extracts, FD30: fermented dandelion with 30% raw
sugar, FD50: fermented dandelion with 50% raw sugar, ll: 0.2 mg/

mL, 72: 2 mg/mL. Values represent the meantSD (#=3). Values with
the same letter are not significantly different by Duncan’s multiple

range test (»p<0.05).
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E3S FD30 ¥ FDS0 EFolx 39ed 7Fs7de] vkl dete
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A7t A2 gt sample®] AZHA] 93] AlE APl ©E NO
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< Ho & 71 wet AEEo] Pashke AEE B
Out 21 xpol7k FHol RAW 264.7 Aol S/de] glvkar
HJoh wraE<l FD30, FD502 ol A#glo] 90% o]4k2]
AESS Bol RAW 264.7 AlEo T3k eSS FATHS UEt
Wk(Fig. 3). Ha 5(12) 3%l 1.0 pg/mLol|A iz &=
EE0] 2052%2] NEEAEE e v, Aoz daAzl
FEEL 1596%2] AE54S e TEES 540] 4.6%
ob¥tial Hgith olzfst AHE F3l wHol| gt rE]
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Fig. 3. Cytotoxicity of dandelion water extracts and fermented
dandelion extracts in RAW264.7 cells. DWE: dandelion water
extracts, FD30: fermented dandelion with 30% raw sugars, FD50:
fermented dandelion with 50% raw sugar, ll: 0.2 mg/mL, £2: 2 mg/
mL. Values represent the meantSD (#=3). Values with the same
letter are not significantly different by Duncan’s multiple range test
(»<0.05).

Table 2. Enzymatic activities of non-fermented and fermented

dandelion extracts (unit/mg protein)
Activity DWE" FD30” FD50%
Fibrinolytic enzyme  0.28+0.16 0.56+0.28 1.39+0.20
o-Amylase ND¥ ND 0.20+0.15
Protease 0.41+0.06 1.00+0.32 1.20+0.43
Lipase ND ND 1.06+0.64

dandelion water extracts

Ifermented dandelions with 30% raw sugar
Ifermented dandelion with 50% raw sugar
Not detected

Values represent the mean=SD (n=3).
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maltose, maltotriose, maltotetraose 5] oligosaccharideE Eis
glucose®} maltose® #-33H= E40]th a-Amylase= oL &
2ZA 59 a-l4-glucoside AFS F2AZE 7R3l 53
AR Zgsle] A&l AEE A T7EE d5lghelve
s, W& Al a-amylaseol] o3 FE}RE- 02 Q1] HEHo
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