pISSN 1225-4339  eISSN 2287-4992
Korean J. Food Nutr. Vol. 33. No. 5, 493~504 (2020)
https://doi.org/10.9799/ksfan.2020.33.5.493

THE KOREAN JOURNAL OF
C=A IR
FOOD AND NUTRITION

SAtR B S MOV (Gasatrodia elata Bl.)2| &tatst § 1} 4l
paotnd F(SHR)MAMC SxE=ss It
!IF g E*’** -’-DOL _l_'_ 0}***,****
e e R PR %T?;Mﬂ 128} upAlEbY SHAY, TS A S HAAATA ATY,
AUt WA et geuksly &kt W, TS AYS L AN AT L 4%

Antioxidant Effect and Blood Pressure Control Ability of Lactobacillus Fermented
Gastrodia elata Bl. in Hypertension Model Rats (SHR)

sieskesk skoskoskok
5

Joung Pyo Park™™ and "Soon Ah Kang
“Ph.D. Student, Dept. of Convergence Science and Technology, Graduate School of Venture, Hoseo University, Seoul 06724, Korea
“Researcher, Institute of Health Industry, Hoseo University, Seoul 06724, Korea
“"Professor, Dept. of Convergence Science and Technology, Graduate School of Venture, Hoseo University, Seoul 06724, Korea
" Director, Institute of Health Industry, Hoseo University, Seoul 06724, Korea

Abstract

Gastrodia elata Bl. (GE) is a traditional herbal medicine used for the treatment hypertension and cerebrovascular disease. The
purpose of this study was to investigate the antioxidant effect and blood pressure control ability of the GABA containing fermented
Gastrodia elata Blume. The fermentation strain provided by Dr. Gi in Seoul National University is L. brevis GABA100, excellent
strain of GABA production, which is involved in the ability to degrade gastrodin glycosides and activation of brain function. The
Gastrodia elata Blume fermented by Lactobacillus brevis GABA 100 showed antioxidant activity (total phenolic contents, DPPH
radical and ABTS anion scavenging activities) than unfermented Gastrodia elata Blume. In the spontaneously hypertensive rats (SHR),
the concentration of fermented Gastrodia elata Blume was administered at 500, 1,000, and 2,000 mg/kg for 8 weeks. Systolic blood
pressure decreased statistically significantly (p<0.05), especially 2 weeks after feeding fermented Gastrodia elata Blume. Also, it
showed a significant decrease in low, medium, and high concentrations of fermented Gastrodia elata Blume at 4 weeks and 8 weeks.
These results indicated that Gastrodia elata Blume fermented by the excellent strain of GABA production L. brevis GABA100 shows
the antioxidant function and the effect of suppressing the increase in blood pressure.

Key words: antioxidant effect, blood pressure control ability, Lactobacillus fermented Gasatrodia elata Bl., spontaneously
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494 HEAIH .

o OISt 7154 A7 AP, ol g2 R E 783 £
= wYoto] AFEIAE, AFHEA, kg, SHE A
& ARgsEaL Qo £9], /o] obd HALA ] A=
E49] oFa/dof| osto] &A1& gt A7t Eids] J
CERIICS

vt (KN, Gastrodiae rhizomay= B UYHFEHA & FA &
A5t W& 3K (Orchidaceae) o &9 A& Hul(Gastrodiae
elara BLUME (GE))2] 20 & ShioflA= 118, 4734
A%, oh], 7, oA EE, G, F5 50 £5°] U&=
Ao 7 HIFJTHKim & Park 2013; Park 5 2015).

Hulo] hG-xofQle OFE|AHE-L gastrodin, ergothioneine,
vanillyl alcohol, vanillin, benzaldehydes, p-hydroxybenzyl alcohol
3} phenolic glycoside 50| $H3-% 0] tH(Taguchi 5 1981;
Huang JH 1989; Taguchi 5 1996; Lee -5 2006; Choi 5 2011;
Lee 5 2012; Kim & Park 2013). Au}o] 713 -2 ofo] 3k&-
o] A= GastrodinZ ARSI, FAF, SEJA 2t
Aue, JAYFE J|oEs, QYA 5o el
o] Qlom k|ofx g3 (blood-brain barrier, BBB)S
E33t & p-hydroxybenzyl alcohol® 3] &of(Kim & Park
2013) 7= B et} Btz 445 w37} 9Ll
B 15 QCHLiu & Mori 1992; Liu & Mori 1993). Hu}o] 2g
AEQ] p-hydroxybenzyl alcohol 2]0]| vanillin®= SAFSHA| 2 A
9] 7|%5°] Ssittal H I

Gastrodin phenolic glycoside®] ¥F O &2 AHu}lo] 93}
Ae87g AdEolH, -84 ergothioneine> ¥ A2 ¥ At
SHE(Choi 5 2011)0.E PFHH7]5, HYRxEZE 4 4l
AL, A2 DNA &40 tiste] B35 537t Qiokar B
E 9 th(Liu 5 2002; Franzoni 5 2006; Martin KR 2010; Kim
5 2016). Vanillyl alcohol> 2tz AA% &AJo] sk, &
F5 B 9 BB A 7159 Aol ArhLiv &
Mori 1993; Kim 5 2004; Duan 5 2013; Kim MH 2014). 3-&
Sk /o] oJsto] Hulk= DPPH, FRAP 2tt|Z 475877t
=930] =itk (Heo 5 2006).

HolE 732 Wi whksio] Weko] oj2ielA chaket 1
0e A8eIRo 1 F 543 Folo] 298 sl
£ Folu BAE o] &3 TaIbgo] ol ARRE L 9)t.
AXPE o Bo} F5 F AXRE ofH 7Hda ol 95t
gastrodin®] 3| AA7F BB/ HA 257 DojuA] &
11, gastrodin®] aglycon?l gastrodigenin 474 Atsl=| B2 A

N

AFAESUPNA

o] F42 FAT 5 e 7RAE B 7FEAEE ot
oo} St}(Kim & Song 2002).

o= QIR7E AAoA ATt i 783t 7 TE R
Al BdEOlY #5 59 A8 S5 AEaAY &, S,
o, 2AGE FAATH AR AREE w05, TR
Y Boto] SHEA0Y 2 BYBHELS A=
2h8-Z qth R ARV E A2 D= Eofiste] Aol
A 5T 5 = A2 AR HKIm 5 2016). TR
= 5519 71540l FE a2 HvkE 82 TR 9
Stof 4kst 280 A UE o H (Park 5 2012), FAE
Taduhs FEQH R AP ATE YEH= GABA} Parishin
Col 3718 7HALHA sfEadsE S7H7= 230&
Hloh(Lee 5 2013). F 7t E& A SH=9 ol $71
Sl9la, AaRAF O g ¥d A] DPPH 2z AA%0] 715t
gom o] wg Ay 20| amylase, protease, lipase 52 &
27V Hsd E42 SV A28 HAsith(Park 5
2012). ZHmke] 3 AJEQ1 gastrodin =] A HEER] 7Ht
(y- amino-n-butyric acid)9] E}E A5l EUFE ¢ L
715 M 58S ok, Hig ARl gastroding H]Ei A
<l 4-hydroxybenzyl alcohol= gsto] AJ2] E4do] S7H
o} X G3559] £3417 A (central nervous system, CNS)Of| A]
HIAAA Q] GABAY] 5k AHPAoR W2 A1 o4
SACRI X, 7Y, oIEAY, A"YES, B4R
%, =@ 5)ol Bojsto] AAFLTHN s 22 FE
A7} YyeERdth(Meldrum BS 1975; Meldrum & Rogawski
2007).

£ AFollMEe 7IAERY vigA] Bofl 58 2 XY |s &
A gtof| Tolsl= GABARYAL 5w L. brevis GABAL00 o
2(Kim 5 2014)2 AvkS waste] GAIst Aikeh AYEA
8 395 BEAFo A 1Y A 7| 5B E A EA
9] 852 YorEIAsH

o)

5

1. L. brevis G100 #Ak#E 0|28t ws A0}
Auto] 23l FAFe 45

7 &sto] GABAS] H4its8E RS 32

AL ug AFAA JPste] AlgE AlgHotA A8

2185kt L brevis G100 F517] M9 55 7| pH

=2 7kl e wol7] S8l A7t 7HE =4
L2 maltose 1% F7I5H3AL, 882 GABA AJ4hS 915to
yeast extract 1%% F7FoFtt. @a 9] & 27 A¥Hsto

23 i ARAT Al ASREEL AR T L brevis
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G100& FE53H T yeast extract?} maltose 1%S E3510] 3
715t oA 71 =& GABA JARFS HY T oS &85
of HEHATE YA THKIm 5 2014).

ok

Hutel g dute] ¥ He 3 5742 Folins-Denis
(003)9] WO 2aISich. At 9 WEH) A 23
= 025 mLof] S5 4 mLE &9 & SR 11 S)Ae
Folin-Ciocalteau's(Fluka, Buchs, Switzerland) A]2F 0.25 mLE
30x Bt EFote] 52 BQF vhgAIZl F, 0.5 mL E3};
sodium carbonateE- F7Fst & 305 A0 HR-35FAT). 725
nmoOf|A] UV-VIS spectrophotometer(Shimadzu, Kyoto, Japan)Z
FBEE ST BEFAAE WHE7] 59 tannic acid
o]-85tof EEFAS I A] tannic acid FHOE AALE]

o,

I

A

3. DPPH 2ICIZ AV s 24

DPPH(2,2-diphenyl-1-picrylhydrazyl) #}tjZd AASA S
0.1 mM DPPH &9 3.75mL ¥of Hu} & dradu} 44 5
% 025 mLE 1027F Z9A3t0] aofA] 302 59t R4
ZAt}. 304 Hk-3 Zof UV-VIS spectrophotometer® 517 nmol|
A ZA4FATHKim 5 2013). 2FS I532 AR 5
T HgE 84S 2odoto] AA RS} 22 o s 4
A& X353t} DPPH St &AE/ 52 thRT0] 50%
) ZS AASH= A|-Y AR H(ECs, effective concen-
tration) 7SIt

A

4. ABTS 20|2 2ICIZ 27s

7 mM ABTS(2,2'-azino-bis 3-ethylbenzenothiazolin-6-sulfonic
acidy =24 0] 2.45 mM potassium persulfateS S3SF & AL
ZE1 O] AONA 12417 WA SHAA ABTS ol 2o Zd<
A5, ABTS ol Ttz UV-VIS spectropho-
tometer= 734nmof| A S EE =45 T ABTS 2N 1.9 mL
of vt @ SEHT B 22E 005 mLE Slo] 62

F9 QHIOA] HHS A AkKim 5 2013). ¥Hgo] A B
734 nmol Al SYEE 2ok A2ol ABTS ol

tZ &275-& DPPH &)z &A51} Zo] A5 ¥ ECs

7 HE SHR((F)FgHlo]| 28 AL, tietil=)E o]-8-st
o] 13 H(randomized complete block design)0. 2 w3 70}
) WA BEANNE S 8% SOt e Eofgl 3,

AT BaAnle] Paot A3t 9 FEEsY Bl 495

L AR ol gkolR| = &R AL5(dilated cardiomyopathy)
o2 WA, A5 A (heart failure) 0.2 HHHE DR AR
AG 2 A SAE 21T E8 0] St} A oA
AP vidiS ZdE 92 o|&stEE HPA vtiSE 3
71t} A (control: WKYH)T} 2-A] ol Z<H(disease: SHR
L= o], AIFEZAQ] LR A} 500 mg/ kg, 1,000 mg/
kg X 2,000 mgkg FE2 A AR =& 4
dol B =F(Han 5 2003)°] 2J5Hd 1% &2 5% T2
FFAAL T4 BAUEI ok SHUTES Folo]
Aol e ere Wele) Hdf Bro) b At
® 79 ABARS] BES A 2z Aele] B
2 A% A7 105:90] WKYS) SHRES] BAsH 02 §
ofs}A HAolE BelFt 7 8% Bt AT vHE Folsio]
1 AE85S HESHUTE YyHA]o](18% Protein, 2018S:
Harlan Laboratories Inc, IN 46250 USAYS A3 Al
Foiglees 2 @92 SN AR IS BT 0
BHvE FEEE i 1 IR F 8t AR08 EHE
o]-gste] A+ Fostrh £ A4 GACIdAHto|
SEATEE Y 95t 5A=ATHKLSIACUC 2020
0615-2-01).

6. EUEA U MalstE 24

AP EES GAZTH 2 Choe 5(1991)9] HHH-E Q1-8-510]
17 A3EdS o F 25 A0 2 Y S
BASA Al AL WA flste] EHo 14 AX1 &
WY FHEE S 7F B2E cuffE o]&oto] HjTE Y

=
=2 7|(LE 5002, Panlab Inc, Spain)& 33] WHe =435}9]c}.
Fge) MRS YUY WA RS Zaotel 055
mmHg> FHSFE, £10~20 mmHg®] Hejo]H F2J3t ¥t
2 goste] AEE st 7S Av A& =2
O AR ERUIALE olB3to] EY UG T hBue]
A &8sl 9F 1 mL €3O 2 CBC £4]7]|(Beckman Coulter
Ac - T diff Hematology Analyzer, TM, USA)Z @Nsta ZA}
£ SHolth YAHEYste] 92 88 52 EH o= AEEA
71(7020, Clinical Analyzer, Hitachi, Japan)Z EHSH& HALS

shict.

>

7. SHANZ|

2 A9 AdZEds Hd+ETHAKSD)E XY,
719] Ao EAL2 SAS 9.2 package(SAS Institute Inc., Cary,
NC, USA)E o]-&5to] ZF Hpo] tsf U QHlA]ARE A (one-
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i

way ANOVA) & Duncan’ multiple range tests Xj,—%—o]—

ttests APYTFALH a=0.05 FFo|A B A9 F
2 AHas.
2} ol =k
1. &ofet YEA0e| & o= et
2 Aol Avleh WAL F A TS S5t
Fig. 1o EROITE & Bl B Aule] 9L 1053+
9.4 g tannic acid/mg extract@ 1L, WE AT H-+= 153.9+
7.5 g tannic acid/mg extract® FA|SHF 072 = F7Ho] 39
ARl 2to]E HATHp<0.05). o] Axo|A TR Hut= vl
Hs fo]8o2 168 F= = tannic acidol it |
= &S Rota Jleng waduto] ARl A
olo] Hls| A3 EActe AR YERTh
Park 5(2015)2] CE_;LoﬂHh HPE %l H}E’J Eds gE2
FEEMER HWSIE U oSEFEEC] EEERY
A UEhst Huto] 7}7‘* 229 ] 75|01 = gastrodin
° gaksley 9 guzasl 7|deErtel dopst 5o A
g]2/go] 1o koA & (blood-brain barrier, BBB)
< 533t & p-hydroxybenzyl alcohol2 E3] =] o] 723t &
N3} J POT 2AS BT 9ol HIHUKL
& Mori 1992; Kim & Park 2013). Au}o] 3 Q AEQ] p-hydro-
xybenzyl alcohol 2]9] vanillinT= AFSHA| 24 Q] 7]50] &4
Shha maElch 2 Q70 A2 WAt 8T 7
F& 3TN GABAR HPHE AT B8 24
Sl fAEoR NETAR U 18Y dpo] Aol d

180 r *
- 160 |
w
- C ot
S E 120 |
T o T
o 100 | T
2 £
c ?‘.:-‘* 80 |
[
F 2 gt
= ]
3 .2 w|
=
g ot
0
GE FGE

Fig. 1. Total phenolic content of Gastrodia elata Blume
(GE) and fermented Gastrodia elata Blume (FGE) with
Lactobacillus brevis G100. Values are mean+S.D. GE:
Gastrodia elata Blume, FGE: Fermented Gastrodia elata
Blume (FGE) with Lactobacillus brevis G100. “Significantly
different from GE vs FGE (p<0.05).

AFAESUPNA

GABAZ T} Bie YRANE AL > UUcHKim 5
2014). XS, cerevisiae, KCCM 50583)0.2 g gt Au}9]
Fusjery AFIAE Anto] vlgto] 3 EejulE Gl
34 =7 FR-E 0SS A5 =d|(Park 5 2012), & A
7o} vlat Aug Holon ¥ 2SR 25 5T
of Hole] skl T FTE Hel Ao ARELH

E A= GABAS] A E0l+ T (co-culture of L.
brevis GABA 100 with B. bifidum BGN4)(Kim 5 2014y €5}
HA Eoo] ool 2 HEo] XSttt AvkE
%okt 2700 w5 Hdee] Aolg Holt Ak 4
o] Zfolof o3t Ao ' Y, Huto] Hisd EHE
(p-hydroxybenzyl alcohol, vanillin 5)°] &7}5lHA & o=
9] gkgo] F7Fet Ao 2 AfmEtH(Lee 5 2003), 53] TR
% 24 59 &9 9fsto] HlEdEdo] F7lsto] F4tst
BIE ASAXIHAL 2o olgt Aot vwsiE o, A
oA EeuE obgo] EASA oY, Ha A=
Zajss o] 161 Z7hElolH FHaks} 78t 754
Aol WwaRrle] T8l /it A0 AR,

2. DPPH BIC|ZAHS U ABTS 0|2 A7 s

Hutel g 2dnte] DPPH 2ttt &AE 23} Table
17} Zt}. DPPH o) AAS5S AHul9] ECs7} 20.49+1.06
mg/mLE UER T, Ta 0] ECs 6.25+0.33 mg/mLE
UEhg Ba vyl foldo g Motk We swoja 2
07 AASESS B hp<0.05). = Hh@fﬂlﬂﬂ Hute] H]
of, 3.3uj7kF et god AAGEEE Hol= Al
et 3 Hdukel dadutke] ABTS OJOI—% 2AGET
AF= Table 19] YR 9ld], HulQ] ECs7t 32.45+0.37

Table 1. DPPH and ABTS radical scavenging activities
of Gastrodia elata Blume (GE) and fermented Gastrodia
elata Blume (FGE) with Lactobacillus brevis G100

ECso (mg/mL)'
Groups
GE FGE
DPPH 20.49+1.06 6.25+0.33"
ABTS 32.45+0.37 20.48+0.84"

D" Concentration of antioxidant required scavenging 50% of free
radical (DPPH) in a reaction solution.

Each value represents meantS.D. n=3.

DPPH: 2,2’-Diphenyl-1-pycryl-hydrazil, ABTS: 2,2’-Azino-bis 3-ethyl-

benzothiazoline-6-sulfonic acid, GE: Gastrodia elata Blume, FGE:

Fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis

G100.

"Significantly different from GE vs FGE (p<0.05).
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mg/mLE WEFET, T F A0t ECs2 20.48+0.84 mg/mLZE
Uit wadcbl RelsoR Avkhr e ol
ABTS o] £AS/5S HATHp<0.05). & FaZnprt
HAoto] v, L6H7HE S ABTS %ol @ AATHSS
Jo =M AL Aol =S EATh

Park 5(2012)2 S. cerevisiae, AT FEEO] 5L
uhet B Avt $2EE R0 DPPH JA| a3} &7 vepd
< B3lth Park 5(2015)9] A olA= TaE ke DPPH
e 2L B BERS EAANUT $ 20
etEFEE0] EFE=Et =4 Yekal daoRo] o
2k4+= EM(Effective Microorganism: 27| AE)2 A, lactic
acid bacteria &8 <02 UElGTE DPPH &t 47 &4
e Ss4 SRR JEETl onz Nsshlze) B
Yelo] S5 DPPH 212 27 BH5o] Rold g o
2 9]th(Kang S 1995). Cheigh HS(2003) FE Alofdo] &
59 22 o] g5 QHEAlok B= 92402 DPPH e
bz £As0°] 7= Aok B skt Mute] DPPH 2
Z 2A5S HedaetEe 9ste] F4iptants yed
Ao 2 AR EHC}. Park 5(2012)2 S. cerevisiae, TR A0}
£59 vxo) gt vERdnt FEEH 0 ABTS A a3t
7} A4 YE oY DPPH £AGH Y= A UEhdE &
] ol ¥ @7 ATjoIA{E DPPH SHo] ABTS FHEH
o =4 Uehgs 23leH ol 7183 vEgE9] AdE
ot hEA Hise 202 AlgE F Hsds, DPPH
S W ABTS ol 2Tl A% EHA fAE 2
v dopEch oo 22 HeAd A2 T L 2

WKY

—O— Control
—i— G1
3001 w32
—a— G3

250+

Body Weight (g)

2005 |

-1 0 1 2 3 4 5 6 7 8
Time (week)

FAkE wRAnle] YAls aat W PekrEse Wik 497

U 27452 HelRgl,

3. eEOr MFofl QS ME Hal AloIMF H AI|IFA

HFg Ake] HEE 500 mgkg, 1,000 mgkg H 2,000 mgkg
g Fojgg AAsto] JF ol e FdwH(WKY: Wild)
7 S/t 2FH(SHR: Disease)®] A5H3Hs 85 FF HAT
231 Fig. 20 Upehek sle} 2o, nEY T S
Wl A3 Wl oAel Wabt Holx gk et
2A]o]dF%2 SHR HE9] AFH(Wild typey> Control: 20.75+
1.45 g/day, GI: 23.53+1.76 g/day, G2: 22.8442.16 g/day, G3:
22.8442.16 g/dayQ 2 7] 3-9]%Ql Atol= Ho|A] gkgko
U B AnE 3ERholA A =4 YERE T SHR e
9] SHR(Disease)=> Control: 19.88+2.72 g/day, G1: 22.78 +1.45
g/day, G2: 20.57+2.68 g/day, G3: 26.43+3.91 g/dayC & F719]
$o149l ol 2olX) kot waANtE Fae wol
A Tt 7 LT (Table 2). EATLE S Fol A
AAFTHWKY: Wild)Z} 24t Z75(SHR: Disease)?] 47| F-A
o= oAl Aol & HolA| gkgton, 7te] FAl= SHR
o] WKY#HY tha A4 Uehyth HadusE sE=
FolAl ottt §-91FQl Zpo]E HolA] qtont AHHE-S
% epididymal fat, peritoneal fat, mesentric fat®] A= a3
o &, sk Fo| A Fadchs Z¥Ee Eth(Fg 3).
Han (2003) AFOIHE ¥]gHe $% & AulE sEUw
Fol Al 38 A7] 5 74 A, A 2204 AolE Hile
] o] A¥k= Huty AgHtiSel o3t S Hutel ofst
o A5k a5 HAT

SHR
350
C
+ 3004
P =
R=
D i
i 2504 &7
g §‘:¢ —C— Control
m E 3
200- = G1
—=- G2
—a— G3

r T T T T T T T T

-4 012 3 45 6 7 8
Time (week)

Fig. 2. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on weight change in WKY and
spontaneously hypertensive rat (SHR). Values are mean+S.D. WKY: Wista Kyoto (SHR wild type). SHR: Spontaneously
hypertension rats. Control: 0 mg/kg, G1: 500 mg/kg, G2: 1,000 mg/kg, G3: 2,000 mg/kg of fermented Gastrodia elata Blume.
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Table 2. Effect of fermented Gastrodia elata Blume with Lactobacillus brevis G100 on diet intake in WKY and SHR

Condition
Groups
WKY SHR
Control 20.75+1.45 19.88+2.72
Gl 23.53+1.76 22.78+1.45
G2 22.84+2.16 20.574+2.68
G3 22.84+2.16 26.43+3.91

D" Concentration of antioxidant required scavenging 50% of free radical (DPPH) in a reaction solution.

Each value represents meantS.D. n=7.

WKY: Wista Kyoto (SHR wild type), SHR: Spontaneously hypertension rats.
Control: 0 mg/kg, G1: 500 mg/kg, G2: 1,000 mg/kg, G3: 2,000 mg/kg of fermented Gastrodia elata Blume.

"Significantly different from WKY vs SHR (p<0.05)

Liver_WKY

8000
6000
o
E
40004
2000
0-

Control  G1 G2 G3

Epididymal fat WKY

6000
o 4000
£
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10000
8000+

@
g 6000
4000+

2000+

04
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6000
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£
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3000+

Brain_WKY
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40+

6000
o 4000
E
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Control ~ G1 G2 G3

Fig. 3. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on organ weight in WKY and
spontaneously hypertensive rat(SHR). Values are meantS.D. WKY: Wista Kyoto (SHR wild type). SHR: Spontaneously
hypertension rats. Control: 0 mg/kg, G1: 500 mg/kg, G2: 1,000 mg/kg, G3: 2,000 mg/kg of fermented Gastrodia elata Blume.
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4. YsA0b Mol /st oot ZERIX; Mt

adeks 4T 18 BHAR Wk 1199
Ae 284 1Edzd Ao g2 AREste SHR HE
(Diseas)2} SHR S =9] AAFH(Wild type)> WKY A== Af
SHA. 7 272 Ete] ApolE & A¥e Fig 4914 B

Z%0] systolic blood pressure(WKY: 173.7427.6 mmHg, SHR:
233.7+19.0 mmHg), diastolic blood pressure(WKY: 135.4+17.7
mmHg, SHR: 196.9+£19.6 mmHg), mean blood pressure (WKY:
149.6£18.4 mmHg, SHR: 207.4+28.2 mmHg)= & #71o] 4
4oz sl Holt 9eoNp<005) FUBY A 252
H ok REg AREsh=d Aetstr]o Agsta A9
Aegstect.

TEAAAR] +571ES, ol71EY, cardiac beats per
minute(BPM)E L aHuS Sz A5t 39 AHstE 3
23t A= Table 3~Table 59 e viel 2ok 22 Ft
A= 1057 Holol WKY?F SHRS] $A|4] #2142 It
Zpolg £ & 8F ot HFHUE 5 (Controltt: 0 mg/
kg, GlIt: 500 mg/kg, G2t: 1,000 mg/kg, G3+: 2,000 mg/kg)
2 47 Foldto] 1 B 25ttt 1YL FEg
F(SHRI)ONA HEHTE 857t o] Al 571D UdoA 2
Z*(SHR Control: 235.3£16.9 mmHg, SHR Gl1: 225.9+11.5 mmHg,
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SHR G2: 222.8+10.8 mmHg, SHR G3: 225.4+10.5 mmHg)o|=
GO A (p<0.05)3HS R UL 45 (SHR Gl: 245.0+23.4
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mmHg)7HA| SAHH 0% {oJolA HAaTES HUtp<
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Fig. 4. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on systolic blood pressure,
diastolic blood pressure, mean blood pressure and heart rate in WKY and spontaneously hypertensive rat (SHR). Values are
meantS.D. Wild WKY: Wista Kyoto (SHR wild type). Disease SHR: Spontaneously hypertension rats. *Signiﬁcantly different

from wild (WKY) vs disease (SHR).
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Table. 3. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on systolic blood pressure

in WKY and spontaneously hypertensive rat (SHR)

Blood pressure (mmHg)

Condition Group

O weeks 1 weeks 2 weeks 4 weeks 8 weeks

Control 173.717.1 173.7£17.9 171.4+6.4 163.1£13.3% 171.1+12.4

WKY rat Gl 173.1+12.3 170.1+8.8 167.5+10.4 158.0+18.1° 171.7+10.5
-Wild type G2 173.6+10.1 172.143.4 171.946.7 164.1+11.0 169.8+10.5
G3 174.3+23.0 172.3+12.1 170.148.6 166.112.4* 170.8+7.6

Control 233.7+19.0 239.7+17.1 235.3+16.9" 2450423 4° 255.6+14.7°

SHR rat Gl 234.6+28.0 235.148.9 225.9+11.5° 244.9+18.0° 250.4+17.9%
-Disease type G2 233.6+£29.7 237.7+26.0 222.8+10.8° 233.7+15.2° 245.348.6°
G3 234.4+30.2 235.4421.5 225.4+10.5° 226.7+£16.4° 237.4+6.4°

Values are mean+S.D.

WKY: Wista Kyoto (SHR wild type). SHR: Spontaneously hypertension rats.
Control: 0 mg/kg, G1: 500 mg/kg, G2: 1,000 mg/kg, G3: 2,000 mg/kg of fermented Gastrodia elata Blume.
*“Values within the same column with different superscript are sigmificamtly different at p<0.05 level.

Table. 4. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on diastolic blood pressure

in WKY and spontaneously hypertensive rat (SHR)

Blood pressure (mmHg)

Condition Group
0 weeks 1 weeks 2 weeks 4 weeks 8 weeks
Control 135.4+17.7 123.9+17.3 118.9+10.1® 116.6+11.0 110.6+18.2
WKY rat Gl 133.1+16.2 115.6+23.4 115.347.2° 111.648.0 113.0+£10.7
-Wild type G2 131.1+14.5 134.7£11.4 119.9£10.6* 112.6+8.3 112.0+14.0
G3 139.9428.8 109.4+18.1 105.548.4° 119.549.9 122.5+11.7
Control 196.9+19.6 193.9+15.1 184.7+13.4° 182.2433.1° 192.6+17.6
SHR rat Gl 188.1430.8 192.1419.7 181.4+15.1%® 176.8+38.6™ 182.4425.8
-Disease type G2 192.3+44.1 202.4+19.5 179.4+10.0® 170.2+11.2° 184.9+14.6
G3 195.6+24.0 201.7+25.0 177.049.5 140.1+16.5° 188.9+13.6

Values are meantS.D.

WKY: Wista Kyoto (SHR wild type), SHR: Spontaneously hypertension rats.
Control: 0 mg/kg, G1: 500 mg/kg, G2: 1,000 mg/kg, G3: 2,000 mg/kg of fermented Gastrodia elata Blume.
*“Values within the same column with different superscript are sigmificamtly different at p<0.05 level.
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Table. 5. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on heart rate in WKY and

spontaneously hypertensive rat (SHR)

Heart rate (beats per minute)

Condition Group
0 weeks 1 weeks 2 weeks 4 weeks 8 weeks
Control 417.9453.2 440.0+57.9 414.2475.9 417.7+76.1 460.4+44.7"
WKY rat Gl 448.6+38.5 368.4+87.4 397.9+72.8 389.1481.6 416.1477.6°
-Wild type Q2 411.4497.6 367.9+35.5 404.4+77.4 406.5+43.2 413.4456.9°
G3 429.3+62.9 411.0471.2 422.3458.7 402.6+46.7 418.9+61.1°
Control 419.6+52.4 405.9+89.6 406.24+40.6 401.7+10.2 411.0+42.3
SHR rat Gl 408.6+48.6 400.0£107.0 406.6+77.4 413.9433.7 390.4+43.0
-Disease type G2 414.4489.9 383.0£95.3 393.9+59.0 380.6+59.6 396.0+£52.9
G3 417.9453.9 403.0£70.6 394.0+£52.2 392.4+49.2 398.3+45.0

Values are mean+S.D.

WKY: Wista Kyoto (SHR wild type), SHR: Spontaneously hypertension rats.
Control: 0 mg/kg, G1: 500 mg/kg, G2: 1,000 mg/kg, G3: 2,000 mg/kg of fermented Gastrodia elata Blume.
*“Values within the same column with different superscript are sigmificamtly different at p<0.05 level.
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Fig. 5. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on cardiac, renal, and benign
prostatic hypertrophy in spontaneously hypertensive rat (SHR). Values are mean+S.D. Control: 0 mg/kg, G1: 500 mg/kg, G2:
1,000 mg/kg, G3: 2,000 mg/kg of fermented Gastrodia elata Blume. “Significantly different from control vs G1~G3.



502

80

60

ufL

204

Control  G1 G2 G3

o
Control
T.chol

mg/dL

od
Control

Control  G1

G2

G1

AFAESUPNA

TG

Control  G1 [+
LDL.chol

G3

Gz G3

HDL.chol

G3

0
Control  G1

G2

Fig. 6. Effect of fermented Gastrodia elata Blume (FGE) with Lactobacillus brevis G100 on biochemical blood parameters
in spontaneously hypertensive rat (SHR). Values are mean+S.D. Control: 0 mg/kg, G1: 500 mg/kg, G2: 1,000 mg/kg, G3:

2,000 mg/kg of fermented Gastrodia elata Blume.

At Park 5(2007)9] A4 HURE Bk oEHOE T
o Al F4 HEFFS F7FAZ 3L anti-nitric oxide synthetase
24X 5 Wk 5o A o] folHo Fage
HA} Park 5(2005)2] AFoA=
mgkg SR Fo] A o] LAt AR Aokt 1Y

i—]l] o:])\ zzﬂ 10

FE ST BLE BANIIE BRE o|g5iel K
4 AT oS 91T R o] N 2ARE AT

t}. Song BY(2010)2] AAtofAl= Hup gk B FE5EA
o 2J5}o] SHR F 9] angiotensin-converting-enzyme(ACE) A
SAEA Uepdoza WA Tt ety B
S}91ckSong BY 2010), Hohe] BeFd A7 o] 1P
Fout B A9 GABA AJA -SAME(Lactobacillus brevis
G100y & HrHKim 5 2014)9] Y2HE 5ol 3t A++=
n55}99th. GABA: 14 UlojA] Wt 3.0 ] Mo =
Ak Q1A AAHEERA OloEold Y AHgsiT
Uom, 59|, HAZ| AaFFE FVHIA sHAHS I
w0 E37} hgol YHHWA He1Y T wAEY
A 22N 754 AE AAEAE B2 J?:H‘:‘ Ay
A= A h(Billingsley 5 1980; Yoshimura 5 2010). @422
49 452 7S & e 7= AEsto] YRAIZICRE
47154 FUE AL 230 AL Ol G
# oto g2 A3} dHly 7|54 A= ko] thekst
St HaEES ST 4 leEE ZdisiE.

o
=

A

—

(o]
LEE

"Significantly different from control vs G1~G3.

Q0o U #E=

2 A9 22 Mool o dd THAERY HigA]
23l 59 % H7|s E/45to] Tolsk= GABA A4t -t
Z8 AEE L brevis GABAI00 #3E o] &-35fo] Hul= ot
asto] At avtet EYxde ave WESHLA ot
Aot A7 A FAE SaHr HopEg fojHow
o e A 4T 9 SHE £2758 BoRiie &£
Bi/d IE SHRTF} SHR SE=9] A4 WKY = 1Ho)

getol zpoj7t BAF o §-oJ51A o] (p<0.05)7F Aol
FIEY 852 vwdskeE RER AREStEY Aot
AR AYPS APsATh TELS S SHRZO|A
LaHE 877 Fo] A $E71EY0A TR 5=
of Q&AM F5H TA(p<0.05)TS HIT 53] 45

= 5 T
o sl 3, Lol FATNHOE ROl FaTE
HAA o|&7EAdoME 57 Edoll A9} vt Fd=

Kol 4304 F5k, sEolA] BASHE o2 FostA 7+
2(p<0.01)3rS Bt o3 o] 1FY I Ak A
HAAINE AT EH SHRIEOA Glo# & 115%E(2,000 my
kg) TEHu} Fof A] 2R E SR v {24
UA FATH] 85 AlE FRIA TATS Ho| FHA H
BHUY] EP2E o] 9SS THSHAUT SHR Hi 2+
of H|sto] YHHn}F Fo A] 4% (cardiac), 417 (renal), X
Al (benign prostatic)o| A B 7} ZFASH= S HAFI




Vol. 33, No. 5(2020)

= % AGAHY SAE TaATE 43 2ol
EAgH0R Fo5HA 4TS EAthp<0.05). HaMu}
&k Fo] A] @F LDL S AHE, Total F&|AEE

L 9 P2 GOT Bkl 837 9 59514 #Aasict
(p<0.05). 2240 = oﬂ01-_7,\_zé 270] 22 7lAL 4= 9
L FHGABARAL Q573 L brevis GABA100 -?F—,—)E A
Sla]l g A7l Auls HAkSH s 9 oﬂ?j‘/g- Sha A
852 Holozy ASt duly 75AAE H]?E]“’] 25k
= %’4@ 7% AEE B8 7ML Folstith

of
Kl

2ALel 2

2 3 23 ARE SPFANER 7SR LRANY
=]

_l?l_
(No. 113018-3)2] X QL wro} 3w ALATAU T}
References

Billingsley M, Suria A, Gilman R, Shokes L, Shahvari M. 1980.
Evidence for GABA involvement in the peripheral control
of blood pressure and vascular resistance. Brain Res Bull
5:329-333

Cheigh HS. 2003. Antioxidative activities of anthocyanins in red
mustard leaf Kimchi. J Korean Soc Food Sci Nutr 32:
937-941

Cho BH, Lee SB, Lee DH, Park CH. 1972. A study on effect
of ginseng and mechanism of action on experimental
hypertension. Korean J Pharmacol 8:49-57

Choe M, Kim JD, Park KS, Oh SY, Lee SY. 1991. Effect of
buckwheat supplementation on blood glucose levels and
blood pressure in rats. J Korean Soc Food Nutr 20:300-305

Choi SR, Jang IK, Kim CS, You DH, Kim JY, Kim YG, Ahn
YS, Kim JM, Kim YS, Seo KW. 2011. Changes of
components and quality in Gastrodiae rhizoma by different
dry methods. Korean J Med Crop Sci 19:354-361

Duan XH, Li ZL, Yang DS, Zhang FL, Lin Q, Dai R. 2013.
Study on the chemical constituents of Gastrodia elata.
Zhong Yao Cai 36:1608-1611

Folin O, Denis W. 1912. On phosphotungstic-phosphomolybdic
compounds as color reagents. J Biol Chem 12:239-243

Franzoni F, Colognato R, Galetta F, Laurenza I, Barsotti M, Di
Stefano R, Bocchetti R, Regoli F, Carpi A, Balbarini A,
Migliore L, Santoro G. 2006. An in vitro study on the free
radical scavenging capacity of ergothioneine: Comparison

with reduced glutathione, uric acid and trolox. Biomed

FAkE wRAnle] YAls aat W PekrEse Wik 503

Pharmacother 60:453-457

Han CK, Lee OH, Kim KI, Park JM, Kim YC, Lee BY. 2003.
Effect of powder, 50% ethanol and hot water extracts of
Gastrodiae rhizoma on serum lipids and blood pressure in
SHR fed high-fat diet. J Korean Soc Food Sci Nutr 32:
1095-1101

Heber D. 2020. Health food market strategy against Corona 19.
10™ National Food Cluster International Conference. Food
and Beverage Newspaper(http://www.thinkfood.co.kr)

Heo JC, Park JY, An SM, Lee JM, Yun CY, Shin HM, Kwon
TK, Lee SH. 2006. Antioxidant and anti-tumor activities of
crude extracts by Gastrodia elata Blume. Korean J Food
Preserv 13:83-87

Hong HD, Shim EJ, Kim KI, Choi SY, Han CK. 2007. Effect
of Gastrodiae elata Blume components on systolic blood
pressure and serum lipid concentrations in spontaneously
hypertensive rats fed high fat diet. J Korean Soc Food Sci
Nutr 36:174-179

Huang JH. 1989. Comparison studies on pharmacological
properties of injection Gastrodia elata, gastrodin free fraction
and gastrodin. Acta Aacademiae Med Sinicae 11:147-150

Kang YH, Park YK, Oh SR, Moon KD. 1995. Studies on the
physiological functionality of pine needle and mugwort
extracts. Korean J Food Sci Technol 27:978-984

Kim EJ, Ji GE, Kang YH, 1994. Effects of Gastrodia rhizoma
extracts on global coronary circulation in rats. Korean J
Food Sci Technol 26:213-220

Kim GY, Song HJ. 2002. Hanyak Pojehak. Shinilbooks

Kim H, You J, Jo Y, Lee Y, Park I, Park J, Jung MA, Kim
YS, Kim S. 2013. Inhibitory effects of Lentinus edodes and
rice with Lentinus edodes mycelium on diabetes and obesity.
J Korean Soc Food Sci Nutr 42:175-181

Kim HJ, Kwon OJ, Lee AR, Roh SS, Seo YB. 2016. Protective
effects of Gastrodia rhizoma and steamed & fermented
Gastrodiae rhizoma with anti-oxidant efficacy and suppre-
ssion of NFxB signaling pathway on LPS-induced liver
injury. J Appl Biol Chem 59:179-188

Kim HT, Park EJ. 2013. Change of major functional components
of Gastrodia elata Blume with cultivation conditions and
harvest times. Korean J Med Crop Sci 21:282-288

Kim JA, Park MS, Kang SA, Ji GE. 2014. Production of y-
aminobutyric acid during fermentation of Guastrodia elata
Bl. by co-culture of Lactobacillus brevis GABA 100 with
Bifidobacterium bifidum BGN4. Food Sci Biotechnol 23:



504 HEAIH .

459-466

Kim KT, Kim JG, Park SH, Lee SH, Kim KH, Park SN. 2004.
Anti-melanogenesis effect of phenolic componuds isolated
from Gastrodia elata. J Soc Cosmet Sci Korean 30:33-88

Kim MH. 2014. Screening of biological activities of ethanol
extracts from fermented Gastrodia elata Blume. Korean J
Food Nutr 27:837-844

Kwak IS, Lee SB, Cho BH, Cho KC. 1976. Hypotensive action
of Coptis rhizoma in rabbit. Korean J Pharmacol 12:61-65

Lee JM, Kim IH, Kim SH. 2003. Optimal steaming condition
of Gastrodia elate Blume (Chunma) using response surface
methodology (RSM). J Korean Soc Agric Chem Biotechnol
46:107-112

Lee JY, Jang YW, Kang HS, Moon H, Sim SS, Kim CJ. 2006.
Anti-inflammatory action of phenolic compounds from
Gastrodia elata root. Arch Pharm Res 29:849-858

Lee KH, Rhee KH, Kim BS, Choi YH, Kim CH. 2013. Sleep
inducing effect of Gastrodia elata fermented with lactic acid
bacteria. Korean J Pharmacogn 44:281-285

Lee YR, Kim KY, Lee SH, Kim MY, Park HJ, Jeong JS. 2012.
Antioxidant and antitumor activity of methanolic extracts
from Humulus japonicus. Korean J Food Nutr 25:357-361

Liu CL, Liu MC, Zhu PL. 2002. Determination of gastrodin,
p-hydroxybenzyl alcohol, vanillyl alcohol, p-hydroxylben-
zaldehyde and vanillin in tall Gastrodia tuber by high-
performance liquid chromatography. Chromatographia 55:
317-320

Liu J, Mori A. 1992. Antioxidant and free radical scavenging
activities of Gastrodia elata Bl. and Uncaria rhynchophylla
(Miq.) Jacks. Neuropharmacology 31:1287-1298

Liu J, Mori A. 1993. Antioxidant and pro-oxidant activities of
p-hydroxybenzyl alcohol and vanillin: Effects on free
radicals, brain peroxidation and degradat ion of benzoate,
deoxyribose, amino acids and DNA. Neuropharmacology
32:659-669

Martin KR. 2010. The bioactive agent ergothioneine, a key
component of dietary mushrooms, inhibits monocyte binding
to endothelial cells characteristics of early cardiovascular
disease. J Med Food 13:1340-1346

Meldrum BS. 1975. Epilepsy and y-aminobutyric acid-mediated
inhibition. Int Rev Neurobiol 17:1-36

AFAESUPNA

Meldrum BS, Rogawski MA. 2007. Molecular targets for
antiepileptic drug development. Neurotherapeutics 4:18-61

Park AN, Tae KK, Kyung SK, Lee DW, Kim SJ. 2015.
Physiological activities of fermented Gastrodia elata Blume
extracts. J Korean Oil Chem Soc 32:702-711

Park MR, Yoo C, Chang YN, Ahn BY. 2012. Change of total
polyphenol content of fermented Gastrodia elata Blume and
radical scavenging. Korean J Plant Res 25:379-386

Park SH, Cho CH, Ahn AY. 2007. A study on the application
of Gastrodiae rhizoma for food stuffs Effects of Gastrodiae
rhizoma on the regional cerebral blood flow and blood
pressure. J East Asian Soc Diet Life 17:554-562

Park SH, Shin MK, Han JH. 2005. Study on the Gastrodiae
rhizoma as applications in YackSun (medicated diets) for
preventing of cerebral cardiovascular diasease (1) Effects of
Gastrodiae rhizoma on the regional cerebral blood flow and
blood pressure. J East Asian Soc Diet Life 15:283-291

Pak YB, Hong YG, Yang MS. 1999. Effect of cumambrin A
treatment on blood pressure in spontaneously hypertensive
rats. Korean J Pharmacogn 30:226-230

Rhyu MR, Kim EY. 2002. The relations between antihy-
pertensive effect and y-aminobutyric acid, mycelial weight
and pigment of Monascus. Korean J Food Sci Technol
34:737-740

Song BY. 2010. The effects of Cheonmagudengumgagam (CGG)
on spontaneous hupertensive rat (SHR). Ph.D. Thesis,
Daejeon Univ. Daejeon. Korea

Taguchi H, Yosioka I, Yamasaki K, Kim IL. 1996. Studies on
the constituents of Gastrodia elata. Phytochemistry 42:
549-555

Taguchi H, Yosioka L, Yamasaki K, Kim IH. 1981. Studies on
the constituents Gastrodia elata Blume. Chem Pharm Bull
29:55-62

Yoshimura M, Toyoshi T, Sano A, Izumi T, Fyjii T, Konishi C,
Inai S, Matsukura C, Fukuda N, Ezura H, Obata A. 2010.
Antihypertensive effect of a y-aminobutyric acid rich tomato
cultivar ‘DG03-9’in spontaneously hypertensive rats. J Agric
Food Chem 58:615-619

Received 26 August, 2020
Revised 18 September, 2020
Accepted 23 September, 2020



