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Effect of Powder, 50% Ethanol and Hot Water Extracts of Gastrodiae Rhizoma
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Abstract

This study was carried out to investigate the effect of Gastrodiae Rhizoma (G. Rhizoma) on blood pressure-
lowering in spontaneously hypertensive rats (SHR) fed high—fat diet supplemented with 10% (w/w) of lard
during the experimental period of 8 weeks. Forty of male SHR weighing approximately 100 g were randomly
divided into eight groups; A: negative control (lard 10%), B: positive control (lard 10% +basal diet+5 brix
water extract), C: lard 10% +1% G. Rhizoma powder, D: lard 10% +5% G. Rhizoma powder, E: lard 10% +2
brix 50% ethanol extract, F: lard 10% + 10 brix 50% ethanol extract, G: lard 10%+2 brix water extract, H:
lard 102 +10 brix water extract. A gain in weight did not differ significantly among dietary groups, but a little
higher in control groups than in G. Rhizoma dietary groups. Except for spleen, weights of liver, kidney and testis
are significantly different among dietary groups. Serum total cholesterol concentration was markedly higher
in control groups than in G. Rhizoma groups (p<0.05), however, there was no significant difference in serum
triglyceride. Except for negative control (A) and group D, serum HDL concentration was significantly higher
in G. Rhizoma groups (p<0.05). On the other hand, serum LDL concentration was significantly higher in two
control groups (A, B) and markedly lower in E and G groups of hot water extract of G. Rhizoma (p<0.05).
Reference systolic blood pressure (BP) showed average 185.7 5.8 mmHg for 4 weeks after feeding high-fat
diet, and the pressure was measured on every 7 days intervals after feeding of G. Rhizoma diet. Comparing
with reference BP before feeding of G. Rhizoma diet, the groups of 50% ethanol (E, F) and water (G) extracts
on BP level after 28 days were shown to be reduced at 16.8, 20.2 and 11.7 mmHg, respectively. When the pressure
(187 mmHg) of group A was considered as 100%, the reduction rate of BP in group F was 11% (20.5 mmHg).
These results indicated that the groups treated with ethanol extracts of G. Rhizoma showed to have lower blood
pressure level compared to the groups treated with whole powder or water extracts of G. Rhizoma in SHR

fed with high-fat diet.

Key words: Gastrodiae Rhizoma, water and ethanol extracts, SHR, serum lipids, blood pressure

M OB AAR AR TG 5o WA e AR T F

Aol Tgol sle AR AdeA ot S-2viehe] vl 7oA

A =L (KR, Gastrodiae Rhizoma)& & &3} 43l&= ohd = A RE AvtE FE5I A7 F, 50|, 25, AL

A Z2R.Ql b8 Z(A v}, Gastrodia elata Blume)2] 2] 2 Add) 5§ X 753he o] 43ty sich 33t A& 5

21 A s Ao A AR, A5 FRFE), L3R, o] FoFHolA= Ante) kel A A-Fol et FahA oA )

Az, AE2CERAE) 59 o WAL Y 2r|x g b3} A| o] Fol A 9l Ak o} A A R-olnt A E3 oke] 3

tH1,2). Al E 2 (EAER) = Antrl FE(PH2 Sofl gt 7= v vl E7 Holvh 3 Hute A Foe
2 #FEe] glon, ofAe] FES(TEA AR o Fohd Ao e AEIARZ AL BILE RO R FAlE

2 Q) A=ke] Ak F%8 Ba7bE Fely gt 22 oy o] 7}FAlZ 0.2 9] o] Lol A ghElo] ghx]qt 2000 99 1%

E2FHEAA 2o} & & qled 2 n¥4 £ 5, vhv), 2 AEUEE ALgo] shra ol ahet A He

TC\ osrresponding author. E-mail: lbyong @kfri.re kr
Paone: 82-31-780-9074, Fax: 82-31-780-9234



1096 L RS Pk b

F3 AA |}
5& H”V] otz AebAd Fofl g 59 AT H T E(3-
5)-& ¥ A v}l = vanilly alcohol, vanillin, benzaldehydes,
s A 5ol lokar ey A 9lo™, Hwki(acetylgastrodin),
A v Y (p-hydroxybenzyl alcohol) 2] Al 52 FA}ekA|
2% ez ok S AFEE Avke o7 71| Egel
gk AEA QAF(2), Ante] § 4w g A o
gt AT(6), ArtFEEo] [T o vl 93T, 4
HEA] ol FHEP B(8) =7t s welrt
& 28y A 2

?‘—f_-"J -r] (Spontaneously hypertenswe rat, SHR) 73.
2 A 43 (normotensive rat) B.r} dglo] 2 /‘éfﬂ Al 2
#nd 5E24(10) Okamoto2} Aocki(11)ell 2] 8} Wistar-
Kyoto(WKY) rat o4 ad&A el &7} 23 ey o
122 EZog FxAel 24 ] 2] 5 ;(}o:]tﬂ-xg

i)

l:l
ol ool WRHAT F 2 824 29 4 2
Srel At o] o WTHI2), ALl A LAt %
e ol JeA AL, SAR A3} vlwsp A
9 844 29 B ohf} A3 FHA, PEHA &
Qo] B4 ZHgre) BAo] F2F R Foh13). B
Fuel Aokaish Aol 2 o] 43 TYY VA APRE
AAH14), FF(15), 33116), HAHLT), 27} (18), WH(19),
AR A2, 2 Aol 220 Sl Sl

oA Adal 2 ule} 3Fo] Hvwhe] 7]gAQl A LA
o g Ayt Ay ¥ s w A ARt A “}-’}‘—%
off that FEAE2] #A]o] viulatz AHvt Al 5o} F2E
°o]-8-& A A (in vivo test)oll W AFR 37} v §- =
AAolc} meba & Ao M Avtell gt 7154 HF
MR AF¥ 2 Feuehs ZAst Al TR HEA o]
i3 Bl ¥ F(SHR) S A2 vl 2% 4
< 4 A5 FEE] YA} 37" W(systolic blood

pressure)oll ¥l X 4 & AL

TR b e

al

Mz

i

XMz
£ A A Avke AR T F sk A
e R A Ao F3 1A §9 ol BA L A A
Dli AH-g-8he] é”d AE AN ohg 3~4 mm FAR AH
st Al 22 AHEEA
Az F 2249 A8
7¥ted 4417k ok 7hd 7 FE 345 50°C
FHst) FEE 24T F AHEskch

t} 50% oll&-&-=
109 2] g2
olatol A 7

. 1:1}26]1:1‘1 . 7‘40(:;;;:1. . o]_t,'_‘g_

0
o

& 0¥

> >

I
]+ AIN-93 diet(25) 9l =31 (Table 1) ZA) 3}
A F4 L casein, F43&F Y- corn starch, #
lardE AHS-3stlch A @A o)l = A& 4572 28
lard 10% A7FAo)E Fo3taL, o] F 457
Aol o] FH(C~D)#} HAvl3EE
o} FolstdtH(Table 2). AT AN EF 22 85710
% lard 3 7}210] 5 F-od3lsd or, B2 A th & (positive
control) 2.2 ]2 45-7}%} lard 10% 3740 & F<sla o]
F 47 Fohe R (F)AFRAALR)R dAstT &
Aol Aobe] 53255 brix)S A FFoIsdct HvlkE
i Alo] F(C, D)2 dubkA] o] ol Hwbid-g 7hzk 199} 5%%
A7 A xA ol & Fodstdlz, AvteE+E FALE~H)
IA kA o] & Al Fo3tHA 19 13 25 mLA A+F
Aot Hul Bk Arpalel o} vl 50% &g 2 A5
Al g9 At -2 Table 33 2t}

>

gl

o= fr

2o ooy 2
e i e

2 o =

=

i
i

o & rlo

e by
oo 3

>
>

S=
=

kol

J e nEgFAE dB FaeALR R E A
F 4539 %71 (male SHR/NCrj)-& 4072} 3-Fulol A ¥
Aeolla] dubrlo] & A2 F ot AFo] 100 g A= HAUL
o G o2 Ag T sute ] A st AR REE
1812°C, 29 F 7= 12417t 0.2 24 3l9 o n B3} Xo]&=
Aol (ad libitum)3ksdTh,

> o
X

A, A7) A, G A sre) Hhe
2] 4 =%+ enzyme kit(Boehringer

Mannheim Crop., Germany) 22 8] 43} ksl o}, Gh&4

£ 3 Ed ALEFHE AgAe] 39 F 4 2544

25 E-9F v 30¥-7F A A slsdr)

o me A Wl &4 A7 2

1208

Table 1. Composition of basal diet

Ingredients Contents (%6)
Casein (feed grade CP 85%) 20.00
Corn starch 39.75
Dextrinized corn starch 13.20
Sucrose 10.00
Soybean oil 7.00
Cellulose (fiber) 5.00
Mineral mixture® 350
Vitamin mixture” 1.00
L-Cystine 0.30
Choline bitartrate 0.25

YContained per kg mixture: CaHPO4 500 g, NaCl 74 g, KsCeOr
H:0 220 g, KoSO4 52 g, MgO 24 g, 48% Mn 35 g, 17% Fe 6.C
g,70% Zn 1.6 g, 53% Cu 0.3 g, KIO3 0.01 g, CrK(S04)2 - 12H20

0.35 g and sucrose.

IContained per kg mixture: thiamin - HC1 600 mg, riboflavin 600
mg, pyridoxine - HCI 700 mg, nicotinic acid 3 g, vit. A 400,000
IU (retinyl acetate), vit. E (dL- a-tocopheryl acetate) 5,000 IU,
vit. D3 25 mg, vit. K 5.0 mg and sucrose.
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Table 2. Design of experimental diets

___Group Experimental diets
A Diet of 10% lard for 8 wks (negative control)
B“ Diet of 10% lard for 4 wks+ Basal diet & hot water extract (5 brix) for 4 wks (positive control)
Diet of 10% lard for 4 wks+1% G. Rhizoma powder for 4 wks
D" Diet of 10% lard for 4 wks+5% G. Rhizoma powder for 4 wks

2

2)
G

3

, Diet of 10% lard for 4 wks+50% EtOH extract (2 brix) for 4 wks
F Diet of 10% lard for 4 wks+50% EtOH extract (10 brix) for 4 wks
- Diet of 10% lard for 4 wks+Hot water extract (2 brix) for 4 wks

H Diet of 10% lard for 4 wks+Hot water extract (10 brix) for 4 wks

|

N~
~

. Rhizoma powder (group C and D) were supplemented 1% and 5% (w/w) in a diet based AIN-93, respectively.
. Rhizoma extracts with 50% ethanol and hot water (groups E~H) were orally administered once a day for 4 weeks.

Teble 3. Proximate analysis of experimental diets and G. Rhizoma extract samples
-

Extract](’: ormponent Moisture (%) Ash (%) Protein (%) Lipid (%) Carbohydrate (%)  Ca (mg%) P (mg%)
A 105 6.38 20.2 185 44.6 0.55 0.64
B 9.3 8.02 22.1 35 66.4 0.62 0.43
C 10.1 6.32 19.7 16.6 477 0.57 0.63
D 99 6.03 19.‘;2 165 48.4 0.38 0.41
1 95.0 0.35 -7 - - 0.03 0.06
2 90.0 0.64 - - - 0.06 0.10
3 90.0 1.83 - - - 0.01 0.04

Yp ~D: Refer to the treatment of Table 2 (experimental diets).

1 Hot water extract (5 brix) of G. Rhizoma. 2: Hot water extract (10 brix) of G. Rhizoma.

‘)3 20% ethanol extract (10 brix) of G. Rhizoma.
“Not analysis.
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gl 2 AYFEZ Aol7} Yodv) mA o] & 4T 5 F
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2 Zol7} gl A o2 vlehyd A gk A ek 19670 (C)o] 272.¢
go 2 7pa sk}, Al E Hd ARES AR A
o]7F §1 N3, =T (A, B)el 247 3.86, 3.62 g/day 2= A v}
Aol R} tha w2 Wk Aol HFS Avt 2 5%
(D)3} d535E 2 brixat(G)e] 22+ 28.33, 27.01 g/day 2
2 713 ok vt d 1% (C)3} A4FEE 10 brix™
(H)o] z+2F 1828, 18.74 g/day 2.2 #-2] 8} A Yo (p<0.05)
B oodqel A Aebel Aol g B AvHidaolA
£ 1%C) Rt} 5%D)Te] FoleA w1, 45587

T:ble 4. Effect of powder, 50% ethanol and hot water extracts of G. Rhizoma on weight gain and diet intake in SHR

Group” Initial body wt. (g) Final body wt. (g) Weight gain (g/day) Diet intake (g/day)
A 101.4+2.3" 3136%11.8 3.86+061 19.20£2.10™
B 100.7£0.7 299.7+10.2° 3621057 20.33+3.59%
C 970+53 2728 £11.7° 3.20+0.67 18.28 +2.80°
D 1046+22 286.7+15.1" 3.31+1.23 28.33+7.64°
E 98.0+1.3 2056+18.3 3.59+1.34 19.81 £3.15"
F 95.4+54 281.1%14.1° 3.38+1.27 20.43+3.36"
G 100.4%2.0 297.3+14.8 358+1.07 27.01 £6.33°
H 101.4£3.3 296.0£21.2° 3541099 1874+1.32°

Experimental periods are 8 weeks.
.“See the treatment of Table 2.
"\ alues are meantSD (n=5).

*\leans in the same column not sharing a common letter are significantly different (p<0.05).
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Table 5. Effect of powder, 50% ethanol and hot water extracts of G. Rhizoma on organ weight in SHR

Organs (g/100 g body weight)

Group"

Liver Spleen Kidney Testis
A 3.64+0.33™" 0.21£0.02 0.34+0.03° 0.54£0.06
B 3.45%0.24" 0.19%0.03 0.34£0.04 0.50 £ 0.06™
C 3.71+0.46° 0.20+0.03 0.34+0.05° 0671013
D 3.42+0.32% 0.22+0.03 0.33+£0.03" 0.62+0.09°
E 3.41+0.30" 0.20+0.01 0.33:£0.01° 0.51£0.05™
F 3.64+0.29° 0.20+0.03 0.31£0.02% 0.48+0.08°
G 3.41+0.49" 0.22+0.04 0.3410.03" 0.42+0.19°
H 334£0.27° 0.19+0.03 0.3010.03"° 0.51+0.02™

.l)’See the treatment of Table 2.
“Values are mean£SD (n=5).

*\eans in the same column not sharing a common letter are significantly different (p<0.05).

Table 6. Effect of powder, 50% ethanol and hot water extracts of G. Rhizoma on serum lipid concentration in SHR

Serum lipids (mg/dL)

Group"

TC? TG HDL" LpL?
A 114.8+16.3% 176.3£21.8 36.4+53° 49.4+16.7°
B 104.4% 9.1° 17831185 39.6%6.3° 35.7+13.7°
C 94.8+13.8% 149.6+23.3 30.9+4.2° 250+193°
D 99.3+ 87% 154.3£26.0 385+t45™ 25.9+17.4°
E 838+ 88° 1435+38.1 39.0+7.8 21.1+17.1™
F 87.6110.6° 1475+333 417145 164+17.1°
G 896+ 9.9° 16151266 40.0+6.2° 17.3£15.0°
H 8541+ 92° 141.2+317 419+92° 153+14.6°

YSee the treatment of Table 2.

‘TC Total-cholesterol. *'TG: ’Ir1glycer1de
HDL High-density lipoprotein.
Values are mean*SD (n=5).

LDL: Low-density lipoprotein.

"Means in the same column not sharing a common letter are significantly different (p<0.05).

Aol 227 (C, D) z+7F 94.8, 99.3 mg/dL =

=215}
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FFolgleh

()9 161.5 mg/dL
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Fig. 1. Effects of powder, 50% ethanol and hot water ex-
tracts of G. Rhizoma on systolic blood pressure in SHR.
A~H: See the treatment of Table 2.
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E A8 85 ARt 8ok il fr R 9
A0 2 AAREAT AA7tA] HelFEEEed gt Fi
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¥ AT Avkr gbell vl A= G 3E Hrhshr] 9] shed
Ee] A 28 ¢F (SHR/NCj)-E 343519 e
Foyshu A AHel Bk} 509% ok &3 A%
] & ak(systolic blood pressure)dl] ] ] &= of &F
Abahod ok, S| kA o] 4T9’]' LA HkA o] 9} K mhAlo] 4
Z8FLAY F FRAFS W2 (A)] FAAHLE
X (p<0.02), AutR2 19%7(C)o] 7H4 okl HF A
FELS Aot Abol7h Al 3tz to] A ntalo] el u]
tha ket Aol Al gk vl 10%T(D)e G543
brix?(G)e] 74 egkm v 5%7(C) A+
10 brix(H) o] -2 5} ] Fekek(p<0.05). #7135 7
AFFEET(H)] F2AFHA Feka(p<

bri
oL‘v’}' 1_]101‘“?"7”“5.‘ ETTEE L

0.05), BIAFAE 2ol 7k Mom. YFAE AERFC,
Dol §9l5h) ER, A5EFETG, Wl 743 Fore

(p<0.05). A AF TC T2 H2F(A, B)ol 7H =%
a1, Avkao]te] fol3hAl Uth(p<0.05). TG T A)o]
Atol 7t glslct. HDL &aF-& 2 T(A)F
up 2 5%7(D)S A 93 HrpAlolo] f-2l8hA =2
‘1<p<oo ), LDL ¥3e thx27(A, B)o] 7} E9ti, g4
G)el 9 6}711 oteh(p<0.05). Hukrlel & F
04%}71 A ( 1% oF 858) =& SHR9| 7|F¥H-L 176.7~
195.1 mmHg 2.2, ﬁ*v‘%ﬁ* 9F-& 1857458 mmHgol Aot A
oiAlo] & g0 § 14U o] A A 50% ol &5 (F) 7
BTG, H)ollA dgto] z+7+ 95, 19.0, 10.9 mmHg
55 1, 28U ol & B3] 50% ol t-2F=&5-T(E, F)ell 4]
.1, 105 mmHg e & §-28tA 7+438 9ot Avla o]
™ dy] 2282 50% ol =HE(E, F)Jlr =k
EZET(G@)NAH 7 16.8, 20.2, 11.7 mmHg 2 241 #-29] 3
%éo‘;-qﬂ_p:}i 1_ 45]91@ o]/ﬂ—_,] ﬂ;,].oﬂx{ '72]}:”— Alo ]:ra—::L
o3k SHR A& # 9] "qt7dslel A DM 50% ol gt-&-33
2 Eofl vle 578t
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