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Comparison of Nerve Growth Factor Induction and Anti-aging Activity
Using Dried Gastrodia and Fermented Gastrodia Extracts

Jae-Hong Choi', Jeung-Hoan Kim’, Jae-Youn Jung], and Sang-Gon Suh"
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Abstract. This study was performed to examine the increasing biological activities of both nerve growth
factor induction and anti-aging activity of gastrodia (Gastrodia elata) with fermentation process. Antioxidant
activities, taken in the fermenting, were investigated to verify utility value of gastrodia for functional food
and cosmetics. Fermented gastrodia extracts showed higher antioxidant activities than dried gastrodia extracts.
During the routine check of all the practical use potential as functional food, inhibition effect of angiotensin
converting enzyme (ACE) and xanthine oxidase (XOase) was tested among water extracted dried gastrodia
(WEDG), water extracted fermented gastrodia (WEFG), 70% ethanol extracted dried gastrodia (EEDG) and
70% ethanol extracted fermented gastrodia (EEFG). DPPH was shown as WEDG = 64.14 + 0.89%, WEFG
= 66.21 + 1.03%, EEDG = 82.25 + 0.52%, and EEFG = 82.36 + 2.37%. ABTS was shown as WEDG
= 54.15 + 1.37%, WEFG = 60.24 + 2.25%, EEDG = 59.18 + 1.86%, and EEFG = 77.17 + 4.23%. Therefore,
ACE activity was dramatically inhibited by EERG while there was no difference of XOase inhibition between
EEFG and EERG. Nerve growth factor (NGF) activity was measured and indicated about 40% increased
neurite growth effect. To conclude, biologically active compounds of gastrodia were increased by fermentation
process. It seems to be that ferment gastrodia enhance the use ranges from functional food to fuctional cosmetics,
and to all processing industry.

Additional key words: angiotensin converting enzyme, antioxidant protection factor, antioxidative activity,
xanthine oxidase
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A A 722l HMuNGastrodia elata Blume)= 51137 &
HoflA 19959 et Mokt 1E 5 Sem o] /4F9] il Hd)
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A Y5 15em oW o] FUrE ARE-sHYoH, 2010
G 4of| AARE & o]Fal|¢l 2011d 10€o] 2t Aa
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3§ Aok Phelinus linteus(’33HH A )2 H &30}
FAZ] 5 80-100mesh®] Atz F4et A& ARE-sHITH
2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS),
yeast extract, beef extract, pyruvic acid, (3-carotene, a,a-diphenyl-
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(3-picrylhydrazyl(DPPH), p-nitrophenol-a-D-gluco pyranoside(a-
PNPG), 12-O-tetradecanoylphorbol-13-acetate(TPA), hydrocortisone
(HC) 52 Sigma(USA)AS] A|ofg ARG8T

R #2288 2320 49 AZ Ao g FR4
200mLE 75}t ofo] 100mL7t = wj7bA] Jhelet & W2t
5hal wHF %519 00, ethanol FEEL A= 100mL

5= ethanol& 7}sto] 24417 ot A2 RtsEe]
o FF2 oA (Whatman No. )2 o33t & H Q0
wtel 3171445571 (Eyela NE, Japan)oj| 4] &33}o] A=
2 gk

HiS0s 2d =3

DPPH radicalo] o3t 2A&4-L Blois(1958)2] HH o
sto] 24319t} 7+ AJ2 0.5mLo] 60uM DPPH 3mL=
T vortext % 158 B4 AT TFS S1Tamol A FHE

235 AAFolse Theo] Ao= ehhgich

wu o FN

—A

Electro donation ability (%) = B x 100

(A: absorbance of sample, B: absorbance of control)

ABTS Radical Cation Decolorization 4 &H

ABTS radical cation decolorization®] 2742 Pellegrin et
al.(1998) WHo = =43}t &, 7TmM ABTS £ 5mL
2} 140mM K;S;05 88uULE 4L 29 ImL2} ethanol 88mL
£ B ABTSS9] ImLo} A28 SULE EF3le] 30
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Z27F A" & 28 3027 sjFstar, 734nmol A 3=
£ =435}t ABTS radical cation decolorization & 7}

percentage inhibition(%)2. 2 L EM AT}

Inhibition rate (%) = (17%) x 100
(A: absorbance of sample, B: absorbance of control)

Antioxidant Protection Factor(APF) &M =X

APF+ Andarwulan and Shetty(1999)9] W o2 =43}
4t} 10mg2] B-carotened} 50mL chloroform £ ImLE
evaporator8 4=7]o] €1 40°C water batho| 4] chloroform
2 Z%A]71 &, 20uL linoleic acid, 184ul Tween 401}
50mL H,O0,E 7}6}9] emulsionS YH=17, 5SmL2] emulsion

.. . B
Antioxidant protection factor = N

(A: absorbance of sample, B: absorbance of control)

Thiobarbituric Acid Reactive Substances(TBARS) &4 £H

TBARS+ Buege and Aust(1978)9] ¥ of wa} =43}
At 1% linoleic acid®} 1% Tween 402 2 emulsionS TF
E 11 emulsion 0.8mLe} A& 0.2mLE 4L & 50C water
bathof| 4] 10A]7F BEGAIZITE HEg- 5 BES-9 ImLo TBA/TCA
AloF 2mLE 7}8tal 1587 boilingdt ThS 1087 WZHA]
71 % 1537 1000rpm o &2 4 4E2]sto] Ao A 1027t
WA T AHNS S2nmolx FHEES Zgelsict. ol
TBARS k& L 7388120 ohola] AV 1,13 3-ctracthory
propane(TEP)Q] ugo = X A|3}4ch

Angiotensin Converting Enzyme(ACE) &8 &H

ACE A& &1} =74-& Cushman and Cheung(1971)2] 1
Ho g st =, HH-gF= 0.3M NaCl2: 3H5-3l= 0.1M
potassium phosphate buffer(pH 8.3)] 7|2 ¢l hippuryl-L-
histidyl-L-leucine(HHL, Sigma, USA) 2.5mM= =91 o
0.15mL, ACE(0.25unit-mL", Sigma, USA) 0.1mL®} 7} 3
A& &9 0.1mLE et on, 2t FEAE tAl
4 0.1mLE F7Fste] 37CollA 3087 vHg-AIFth IN
HCI 0.25mL d7}2 232 £X]A17] 5 3mL9| ethylacetate
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acidE spectrophotometerg ARg-3}0] &34 = 280nmof| A =
& Ao ek AR Tt
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Inhibition rate (%) = (1—%) x 100

(A: Hippuric acid concentration of control, B: Hippuric

acid concentration of sample)

Xanthine Oxidase(XOase) & &H

XOase ZA A3} =4 H-2 Stirpe and Corte(1969)2] =
o 23t SA31 Lt &, -3+ 0.1M potassium phosphate
buffer(pH 7.5)9] xanthine 2mM2- =91 7] 3mLof| &4
4 0.1mLe} &89 03mLE Y1, f2Fols F589
gl 255 03mLe H7kske] 37Ce| A 3087k WHAIZ
o} A5f&L HHS-No| TCA(trichloroacetic acid) 1ImLE 7}
of BHg-g HRAT TS Yaelelel BulAg AAD
=]

Sl Zo] BAH uric acidE FHE 292nmo]| A =4

Inhibition rate (%) = (k%) x 100

(A: Uric acid concentration of control, B: Uric acid con-

centration of sample)

PC12 CellOlM Nerve Growth Factor(NGF) &M =X
NGF /o] tigt £AH= PCI2 Al29] AAE7] 4% 4
=5 243} YE¢lth Rat pheochromocytoma cell line
ojzt stof AFISMY A3EF-O= epinephrine} norepinephrine
£ AR Rulsh ukstel AAA ATl wol A
2531 ¢Jth(Martin and Grishanin, 2003). PC12 A Z=
37C 4 5% CO, =742 vjek7|oA u} &A(horse serum
10%, v/v), S-Efjo} & F(fetal bovine serum 5%, v/v) L1l
1% penicilln-streptomycin®] Zg+E] RPMI(Roswell Park
Memorial Institute) 1640 v |0 A vjjoFstSct. n|EstE
PCI2A|2Eof| A A|=9] 417E7] Al nAe FF= Lot
B7] §35}o], PC12 A|EE poly-D-lysine 0. 2 FES 6 well
Zgo|Eo 2% u} 84, 1% HYAH streptomycin Hjj X|
2A0R welld 5 x 107]2 £33}0], 2447 F o2
10uL-mL" An} 2% 77} 10uL-mL"' ¢} NGF 50ng-mL"
S 247 Helsteeh. AAE7 (neurit)®] Lol Az A2
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I} 70% ethanol +ZE-2 27} 64.1%%} 82.2%, 18] al
AAu 255 717} 66.2%, 82.3%°] I tH(Table 1). X%X]—
471804 2740] AHE DPPHE A}419] 119§ AslEg
< Ho|u, phenolic compounds®} o] 4o AXE A&
3 = Ao ALl §Eg8HA S %A} hydrogen radical
£ o} phenoxy radicalS A5 Eo, &= band= A}
2hAA H AL QMg RE BAE ok B3 Fold MRl B7t
Aoz Agsto] I o] v sto] ZH et o] DPPHO
so] 44 @oixA HrkBlois, 1958). HAFol52 70%
ethanol F&=0] &5 o83t FEEHT AA LR =7
Ueon], BE 22E0] 60-80%9] TS el
gt g5 UEdS o o Slt(Table 1).
E3H et AHnr 55 A Y Aol AY §le
om et al.(2010)%} Bae
and Kim(2010)9] thAJu} =29 wjAE Faof o3t DPPH
B 270l ZIHITHE AT ATk Tha Fol7h g
Ae et 1 o9t Had ARe) FAAR 3
o7} Q7] Wwe® oA

ABTS Radical Cation Decolorization

g dnp 22828 Adul 22880 2144 9 lipophilic
4o gt kgt o] o3 AE o %ME}(Table
1. ABTS 415} $H4& 248 BEEA0) g0 3
5o At v} 7}53EE 2 potassium persulfate2}2] HP
2.0 93 AWAE ABTS' free radicalO] 225 40| 3FALSH
2700] 28] AAF| radical S5-9] Aol HH o] HA]

S o] g3th(Pellegrin et al., 1998). Song et al.(2011)
13 2 59] hydroxyl radical 2784 0] Hras}R|
E FE59] hydroxyl radical &7 &A Kt} 24 o)Ak
o] Uehith 2Tel A1 A o 4 Atk of
= HAE Tad o3t A7 o tiakbE 59 Aol 714l
B oz BAEA AR olof et A= MPEHA|
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Antioxidant Protection Factor(APF)
APF—J AL dulA 072 12APFE 7]&0=2 1 06
¢ A4 20 U i) i B 4 9
e
9 70% ethanol FEE9JA= X5 1.12APF¢} 1.21APFE
Uetglom, Sadn S04 1.219 1.29APF=
Ueel Wadn 23%0] AAoR £ APF 2hE U
B Q1 TH(Table 1). W& du}o] APF ZHe Jeun(2011)S 2
Sz Jut 2 2E5F BT 70% ethanol2 FE319S uf 1.2
ol/d9] APF gh2, Kim(2006)9] AofA= L& F&=2
A&7 =2l gt ek 60% ethanol F+Z&of 4]
1.25PF& 9539 335 phenol 3}8HE-2 1.3APFEh= <
F A3} fARRH APF b LRI o)4e] AR w
o A0l oA S8 AN O Baske v
7 ZolAt=E AL o 2131t} Jeong et al.(2009)2>
ol AlREE =4t li'ol A, S-S Ake] ks A vl
; w27} 7V w3 Bol,

1o

A}

s LEOM s E}EP‘ 271%5& HER
gtt o] Ao xE AXulEc} & Hufo

Thiobarbituric Acid Reactive Substances(TBARS)
A A TAFSHE Q] malondialdehyde®] 3550 2 TBARSE
4% 23 tf210.54uM) E ot A nkel Wa st &

Table 1. Effect of solvent on electronic donation ability, ABTS radical cation decolorization, antioxidant protection factor of Gastordiae

elata Blume extracts.

DW 70% EtOH
Sample DPPH (%) ABTS (%) APF DPPH (%) ABTS (%) APF
DGP 64.14 + 0.89 54.15 + 1.37 1.12 + 0.02 82.25 + 0.52 59.18 + 1.86 1.21 + 0.02
FGP 66.21 + 1.03 60.24 + 2.25 1.12 + 0.03 82.36 + 2.37 7717 + 4.23 1.29 + 0.02

DW, distilled water extracts; 70% EtOH, 70% ethanol extracts; DPPH, electronic donation ability; ABTS, radical cation decolorization;
APF, antioxidant protection factor; DGP, dried Gastrodiae elata Blume powder; FGP, fermented Gastrodiae elata Blume powder.
The data were expressed as the mean + SD (n = 3). Results are representatives of more than three independent experiments.
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Angiotensin Converting Enzyme(ACE)
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§& 24stel vwatsct

Aup &5 Blef =2 A
& qlen, F7t s
o} A

a4~ Q)3 tk(Table 2). 1L

2] 9] angiotensin I converting enzyme©]2}=
ojatit] SeuolA o oo o W)
ol Aste] shfolrt. A Fof EAjsts E84

= =
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Fig. 1. Effect of solvent on thiobarbituric acid reactive substances
of Gastrodiae elata Blume extracts. DGP: dried Gastrodiae
elata Blume powder. FGP, fermented Gastrodiae elata Blume
powder; DW, distilled water extracts; 70% EtOH, 70% ethanol
extracts. Bars represent the mean + SD (n = 3). Results
are representatives of more than three independent experiments.
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Xanthin Oxidase(XOase)
Mool BF g Aol 2%59] xanthin oxidase(XOase) A3
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299 247 A3} wael A} 7o) o= A9 gl
Ao2 UEpFon], Aol 2%% 04mgmL'9 HEE X
At BE FEE0)A 40% o4 XOase A3 A&
e A 02 UYERTH(Table 3). XOaseo] ot Hu} 5
=59 Al 24 Tad o7t Asads 7de 4
+ A2 YEpgT) XOasers ZAAFL] A4S 4 84
2 0]83}o] xanthineS uric acid® &2 Alglshs WSS &

2G-S SHEE XOase®] s} Ethe £ ehrize] 44
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Table 2. Inhibition effect of dried or fermented Gastrodiae elata Blume extracts on angiotensin converting enzyme.

Hippuric acid (ug-mL™")

Inhibition activity (%)

Phenol

content DGP FGP DGP FGP

(mg-mL") DW 70% EtOH DW 70% EtOH DW 70% EtOH DW 70% EtOH
Control 1148 + 0.55 11.48 + 0.55 11.48  0.55 11.48 + 0.55 0 0 0 0

0.2 1118 + 0.59 12.99 + 2.36 10.56 + 0.59 11.39 + 2.36 17.81 + 6.02 8.79 + 0.82 22.54 + 6.02 20.32 + 0.82
0.3 971 £ 0.36 11.41 £ 016 7.14 + 0.36 5.80 + 0.16 28.97 + 3.13 20.25 + 1.56 48.41 + 3.13 60.55 + 1.56
0.4 8.09 + 0.69 820 + 0.75 4.84 + 0.69 3.28 + 0.75 41.24 + 6.15 40.90 + 1.66 65.78 + 6.15 78.69 + 1.66
05 743 £ 026 711 + 041 311+ 026 2.80 + 041 4619 + 2.22 47.48 + 3.82 78.89 + 2.22 82.14 + 3.82

DW, distilled water extracts; 70% EtOH, 70% ethanol extracts; DGP, dried Gastrodiae elata Blume powder; FGP, fermented Gastrodiae
elata Blume powder. The data were expressed as the mean = SD (n = 3). Results are representatives of more than three independent
experiments.
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Table 3. Inhibition effect of dried or fermented Gastrodiae elata Blume extracts on xanthine oxidase.

Uric acid (ug-mL™)

Inhibition activity (%)

Phenol

content DGP FGP DGP FGP

(mg-mL") DW 70% EtOH DW 70% EtOH DW 70% EtOH DW 70% EtOH
Control 2327 + 125 2327 + 125 2327 + 1.25 2327 + 1.25 0 0 0 0

0.2 16.89 + 0.16 21.14 + 124 19.48 + 215 1828 + 0.36 27.45 + 1.36 919 + 1.82 16.27 + 1.36 21.45 + 0.77
0.3 14.45 + 1.38 15.83 + 0.67 16.73 + 0.65 14.57 + 1.16 37.94 £ 021 31.99 + 095 27.10 + 1.95 37.40 + 5.03
0.4 1242 + 1.84 1045 + 0.98 14.41 + 0.98 10.95 + 0.65 46.64 + 6.15 5507 + 1.66 38.10 + 1.15 53.06 + 1.66
0.5 10.95 + 1.45 1026 + 1.39 1045 + 1.32 993 + 1.08 53.06 + 2.22 55.98 + 3.82 55.07 + 1.22 57.34 + 1.82

DW, distilled water extracts; 70% EtOH, 70% ethanol extracts; DGP, dried Gastrodiae elata Blume powder; FGP, fermented Gastrodiae
elata Blume powder. The data were expressed as the mean + SD (n = 3). Results are representatives of more than three independent

experiments.
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Fig. 2. Effect of Gastrodiae elata Blume extracts on the neurite
outgrowth from PC12 Cells. CONT, control sample with EtOH;
NGF, nerve growth factor; DGP, dried Gastrodiae elata Blume
powder; FGP, fermented Gastrodiae elata Blume powder. Bars
represent the mean + SD (n = 3). Results are representatives
of more than three independent experiments.
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