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Change of Total Polyphenol Content of Fermented
Gastrodia elata Blume and Radical Scavenging
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1Department of Oriental Medicine Resources, Chonbuk National University, lksan-si 570-752, Korea

Abstract - This study was conducted to compare and analyze change of content of polyphenol and p-hydroxybenzyl alcohol
(HBA), which is an index-component, and antioxidant activity between fermented Gastrodia elata Blume and
non-fermented G. elata Blume. The polyphenol contents before and after the fermentation were 108.65 and 389.99 mg/mL
respectively, and the content of index-component HBA increased from 2.46 mg/g before fermentation to 7.94 mg/g after
fermentation. In comparison between the non-fermented G. elata Blume extract (NFGE) and fermented G. elata Blume
extract (FGE) in DPPH, ABTS, and superoxide radical scavenging assay, we found that FGE showed more activity than
NFGE as the extract was more concentrated. Especially, the superoxide radical scavenging activity was increased more than
twenty times in FGE. In conclusion, we confirmed increase in the electron donating ability and radical scavenging when the
dried G. elata Blume is fermented, and its further feasibility as an antioxidant.
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CHHuang et al,, 1992), 743t Akl a ks vehfjs A KR, Gastroia elata Blume)= ‘Y423 Orchidaceae)

A PUSHO T ATL SHRE NEo] o, ABe] Lokt chdxEA BAERe PUT WAl &
Y5 flavonoids, catechins, phenolic acids 52} phenolic (Armillaria mellea) —_n’-/\}Q} SAYSlH wWso] IS 7HA]

antioxidants 52 XA} ASHES £05511 superoxide o, Sho|Ae] Hul= udEe F5 ubb] AAFAASH
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alcohol, vanillin, benzaldehydes, p—hydroxybenzyl alcohol
59 ofgj o] jRE o Qlol AltfellA Rlgds 7H
Ao 2 BIEQ I (Taguchi et al,, 1981; Huang, 1989),
AHutZ2 HE 4 4-dihydroxy—diphenyl methane 52
phenolic compoundsﬁll EZAE FIstHtHZhou et al,
1980). ®3, 715 7IAR 3 AnsEEY] Ak
& ARl BHTEE} A HERAL AvprEE
o] Tt S7VEE AR SRS Halskl
OW(Kim ef al., 1997), M} DPPH, FRAP g}t]zt &
AsolA #& B0l U Hiskith(Heo et al,
2006). Hule] FQAE p-hydroxybenzyl alcohold}
vanillin® DPPH, superoxide, hydroxyl 2tz &A%
of| Al ZFelst ALt Ayt Qlow, in vitro, in vivool A
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Aloll Al FEdske] ARSI S, reduced nicotinamide
adenine dinucleotide(NADH), phenazine methosulfate

(PMS), nitro blue tetrazolium(NBT), quercetin, 6—hydroxy

—-2,5,7,8, —tetramethychroman—2—carboxylic acid %
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Table 1. Operating conditions of HPLC

Parameter Conditions
Instrument Waters 2695
Wavelength PDA detector 220 nm

Mobile phase A: DW, B: ACN

A:B = 70:30 (v:v)

Flow rate 1 mL/min
Injection volume 10 uL
Oven temperature 30C

Column Analysis of Atlantis dCis

y=6.28e+003x-1.04e+004
R=0.9996

peak area
8 8

100000

Concentration

Fig. 1. Standard curves of HBA.
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B AR2EEY § Belils deke AEsdt

DPPH 2tc)2t A71g

DPPHE AFA|7} w9 2FA43) free radical 24 517 nm
W B BESE ek mel] sl
DPPHE 2518 59| $7180el4) 3 Qg =oln] 4t
3} 7]} % proton—radical scavengero] 2|5t 2% o]
spish SPAE SoteR ) BT 4 U ol U,
DPPH oz 42459 AL Biosis 5(1958)2] HFH o]
93 =43}%c}. 8.49 mg DPPHE 100 mL methanol o]
=9] o} A|& 200 uLoj 0.1 mM DPPH 2 mLE 7|5t
SJAAR & A2oA 302 5 BHSAIZ] T 517 nmo]]
A FEEE S5t ok 22 Aol ofsf Asfe= Al
AFsteit,

DPPH 2}t]Zt 27%5(%)=
A EF A7) 54
R A E= el
ABTS 2tC|Z AHs

ABTS &zt 2759 342 Re 5(1999)¢]
o8} 2435ttt 7 mM ABTS 600 L&} 7.35 mM KSy0s
300 uL= EFAIX = Aol A 14417 539 WA
80 mL F-F¢} 3|7 T 734 nmollA] tj21e] &
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ARESETE 0.05~10 mg/mLQJ Lo bz 2789 90

uLL} ABTS solution 2 mLE 6% %< ¥H3-A]7] ThE 734
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O e s 0
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Superoxide ZIC|Z AHs

Superoxide |z AA%9] 4L Fontana £(2001)
9] HMHS 2+715to] =439t Phosphate buffer(pH
7.4) 0.4 mLe|| A& 0.4 mL, NADH 365 uM 0.4 mlL,
NBT 250 uM 0.4 mL, PMS 75 uM 0.4 mLE A7} & A
ZoA 5 FeE HHSAIR B2 562 nmolA FHEE &
Astol theat 2o Ao ool AsheL A

Superoxide 2}t]Zr

AERAANT ) G
FHATI F Y

275 (%) =

(1— ) X100

SAA E|

Ba/e] B o|5eE 24 sl
ARA(S cerevisiae) a2 & 27

ot FRA7HReE GR7HH10%) S EElRt £§7IZ_}(1 3,

12¢9)of W2 pH, °Brix ¥ HBA d=Fo] H3lE

et Ak E}— Table 29—} 7H:} aks 7};@ o 7}

L}E} , -'%@799} AT B AR W
Al g 3H

HBA ﬂ%‘:f_’_ %H”— é.7HL°ﬂ Hlel] GH7LlA =4 Y
Efjglon, Wav|zto] Adg Frkstglou wa 59
7T G 2,98 mg/g, FH7HE 3.56 mg/gl &
7H A GRS, oleg AutE Hof Gug WEA|
34 Co A ar|7t & 242 Ua sY= wekdn

waanle 3 e 9

WAkl WAt § ol TS 42 108,65,
389.99 mg/mL%E UENATHFig. 2). Moon $(2004)9]
A7) 2w sk 559 3 HE ol 247t 0,52,

Total polyphenol contents (mg/mL)

NFGE FGE

Fig. 2. Total polyphenol contents in non-fermented and
fermented G. elata Blume. NFGE: non-fermented G. elata
Blume. FGE: fermented G. elata Blume. Values represent
the means + SD (n = 3). Mean with the same upper case
letter were not significantly different (p < 0.05).

Table 2. Changes of pH, soluble solid (°Brix) and content of HBA during the fermentation process of G. eleta Blume

by S. cerevisiae

Fermentation time No sugar Sugar 10%
(days) pH °Brix HBA pH °Brix HBA
1 4.54 12 2.90 4.52 17 3.08
3 4.52 11 2.93 4.48 16 3.16
5 4.43 10 2.98 4.43 15 3.56
7 443 10 3.00 4.43 13 3.50
9 4.42 2.94 443 13 3.46
12 4.42 3.15 443 13 3.44
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0.55 mg/g= YEY Sl Lee 5(2011)2 F&,
7H, $&, 3}, sisaolA 247t 42,18, 58.98, 23.25,
5.97, 60,79, 30,60 mg/mLZ YEI|S-S BI5I%+=
o = elo} ulmet A3t Avte] wis ghgo] Ao
o 74.0— ﬁ.o]z‘ﬂ 2 olo%ou:] o]‘— *E]‘%] Z‘—dl—} uohzgoﬂ
o] = AtrETE Kang 5(2011)9] 735 A EFEEY
FAE g EEo|A 242 8,18, 9.53 mg/mLE BFa o
of] #E ko] FFIASS Basied & et
Aol £ uf whae] osf S7He 2
Bk A B 19 S A4S AT o
o) waRFo FRAFHE Aol 2l
o S Le 52003)1) el 45 Aok —x}ad
2 T owls oS ST 20 oi5E Hvigol 309.4
mg/mLE WERS=t] of= AR ] Alol=2 <lgt 74&
AT, Hule] wlsA E221 p-hydroxybenzyl alcohol,
p-hydroxybenzaldehyde, vanillyl alcohol, vanillin 9]
S7IE 3 S = o A Aoz Aot 1)
=9 A3 Ae Foshs FA AEY
s, AAzolA dojA= FAitehd &2
phenolic compound®} flavonoid 9] 3}3EZ
3], caffeic acid, chlorogenic, gentistic acid 5]
7¥sr sAksl a1t 9122 R 5k tH(Chung, 1999), wh
24 BE 2 protease, amylase, lipase £2] 47} &
ujsto] sl BU5e] Z7tshed] Z11g AR BE
W, waol] ofs) ast BAE Zvbslelet A,

1;
T 2
e

wE A3 Fo] Hul (EAIEQ HBA T 84
HPLCZ EAst A} dojzl chromatogram— Fig. 3
o Zom by At 0] X421 HBA S
A5} 7§i]-h Fig. 4% 71—1;} g xJ]_,_} 64 HBAOL%kt &
ofigl Aol7} 9 el HEA ol Wk A
2.46 mg/gollA WA & 7.94 mg/g® 7t HUT . o]
3 A= RG-S o] 83 WFof o8 HBA o] =
7Fele= Slskoith. HBAE #Hls4 3tee] dFe
2 713 s = 4 A %1e 1 antioxidant gene?)
32 E5}9] focal ischemic brain €4S HAA|7]|+=
o2 BRUEATHYu et al, 2005), TS, Hu} ofH=
J FAEQl 4-hydroxybenzaldehyde”7} &Aks}
W7} Q8-S E0I5IaL(Ha et al,, 2000), Hupe] 34

2l hydroxybenzyl alcohol, vanillyl alcohol, vanillin,
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Fig. 3. The HPLC chromatogram of HBA. NFGE: non-
fermented G. elata Blume (1). FGE: fermented G. elata
Blume (2).

w
o

Contents of HBA (mg/g)

MNFGE FGE

Fig. 4. Comparative analysis of index-component of the
non-fermented and fermented G. elata Blume by S.
cerevisiae. NFGE: non-fermented G. elata Blume. FGE:
fermented G. elata Blume. Values represent the means +
SD (n = 3). Mean with the same upper case letter were
not significantly different (p < 0.05).
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Fig. 5. DPPH radical scavenging assay of non-fermented
and fermented G. elata Blume. NFGE: non-fermented G.
elata Blume. FGE: fermented G. elata Blume. Values
represent the means = SD (n = 3). Mean with the same
upper case letter were not significantly different (p < 0.05).
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tH(Kang et al.. 1995), & A4 JA| & Zejds &
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o] ABIA 7} Q= Ao Z o AR, DPPH g 4
Aol o3t AApgolzol Hewd 24 7|Qlsto] gHitst
2 Uel= Ao R AlrEL
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Fig. 6. Total ABTS radical scavenging assay of non-
fermented and fermented G. elata Blume. NFGE: non-
fermented G. elata Blume. FGE: fermented G. elata Blume.
Values represent the means = SD (n = 3). Mean with the
same upper case letter were not significantly different (p
< 0.05).
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Fig. 7. Superoxide radical scavenging assay of non-
fermented and fermented G. elata Blume. NFGE: non-
fermented G. elata Blume. FGE: fermented G. elata

Blume. Values represent the mean + SD (n = 3). Mean with

the same upper case letter were not significantly different
(p < 0.05).
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